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B pamxax SU()XU(1l) — cummempuu paccmompenvl 63aumo0eicmeus J1enmoHo8 C
KAIUOPOBOUHBIMU BEKIMOPHBIMU U CKAISAPHBIMU 20I0CMOYVH - XU22coeckumu noasmu. Ilonyuenvi
BbIPAdICEHUsT OISl JIASPAHICUAHO8 dMUX e3aumodeticmeuil. Kpome moeo, paccmompern 6onpoc
2eHepayuu Macc JenmoHos.

B 2012 roay na bonbmom AnponHom Kommaiinepe B IEPHe Opina  oTkpeiTa HOBas
HEWTpalbHasi YacTHIlAa, Macca KoTopoil cocrtaBiser 125 + 126 @B [1,2], a BpeMs >Xu3Hu
7 = 1072*c . CBoiicTBa 3TOi YaCTUIIBI COOTBETCTBYIOT OKMIAEMBIM CBOWCTBAM TEOPETHUECKH
IpeCcKa3aHHOTo AeMeHTapHoro 6o3oHa CranmapTHOW Mojenu (QU3MKM 4acTHll, T.e. 0030Ha
Xwurrca. OHa 3aHUMaeT YHUKAJIbHOE MECTO U UIPAeT 0COOYIO pOjib B HOBOM CKaJSIPHOM CEKTOpe
(U3UKHU 3JIEMEHTapHBIX YACTHULI.

Ha Bonsmom Anponnom Komnaiinepe umeercs oOmupHass mporpaMma HCCIeI0BaHUS
B3aMMOJIEHCTBUI HOBOro 0030Ha. B pe3ynbrare 3THX MCClI€JOBaHUN CTaHET OoJjiee WM MeHee
ACHO, Hackosbko CranaapTHas Mojenb onuchiBaeT (PU3KMKY YaCTULl WIIM HYKHA Apyrasi TEOpHsl.

B cBsi3u ¢ 3THM, MOCTpoeHHE Mojiesel, OCHOBAaHHBIX Ha CIIOHTaHHOM HapyuieHun SU
(2)XU(1) —cummeTpuu, pencTaBisieT ONpeieieHHbIN HHTEpeC.

Kak u3Becto, B SU(2)XU(1) — Teopusx B3auMOJCHCTBUS SHI-MUJUICOBCKOTO H30TpPH-

<
miera by, MaKCBEJIOBCKOBOTO H30CHHIJIETA d, M TOJIICTOYH-XUITCOBCKOTO H30MYJIbTHILIETA
BBOJISATCS CIIEIYIOIUM oOpasom [3,4] :
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L= _Zbuvbuv - Za,wa,w +V, (1)
e by, = 0,b,—0,b, +g [bubV]'
a,, = d,a, —0,a,. (2)

B (1) V — gacth narpamkuaHa, OTBETCTBeHHas 3a mousisi [omactoyna — Xwurrca (I'X),

B3aMMOJICHCTBYIOIME C KaTMOPOBOUHBIMM MOJIAMU. B ciiydae, xorja cUMMETpHsl HapylleHa
+

u3onyoneromy = <('0 0), C HEWTpaJbHOM KOMIIOHEHTOM,0TJIMYHBIM OT HYJS BaKyyMHBIM
4

cpenHuM< @y >+ 0

+
V(p) = (Dy9) (Dup) + m?epto — f2(p*¢) ©)
3IICCL UB ,Z[af[BHCﬁH.IeM D#OHpC,Z[CJ'IHCTC}I COrJIaCHO
D, = 8, —ig (£b,) +i%Yay,, (4)

— o — ‘?
rjae t— omnepaTop U30CHUHA U Y— runep3apsn MynbTurviera noieid ['X (B ciydae ¢ t = >
1,

Y = 7 — matpuusl [laynm), g # g - KOHCTAHTBI B3aUMOJIEHCTBHS.
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CrioHTaHHOE HapyIIeHHe CUMMETPUHU M30y0JI€TOM ¢ IPUBOAUT K MACCUBHBIM (PU3NUECKUM
HIOJISIM Wﬂiu Z,, aTaKke 0e3MaccOBOMY DIIEKTPOMATHUTHOMY TIOJHO A !

Wi (blli'HbIZL) — b3 A b3 5
= . cosn +aysinn, A, = a,cosn—b;sinn.  (5)

rae B (5) cosn=g/\g 2+g2 sinn=g'/\/g*+g? (6)

—

BSaHMOHCﬁCTBHe JICIITOHOB C KaJ'II/I6pOBOLIHBIMI/I BCKTOPHBIMU HOJ'IHMI/Ib#u a# BBOJATCA
IMyTEM 3aMCHBL

_ . -7 . g'
o,— D,=0,—ig (tbu) +i ;Yaﬂ B (7)
B JIarpaHkKHaHe CBOOOJHOTO JMPAKOBCKOTO Hojsi Oe3 Macchl, T.e. Bi Yy, 0,y (y,— MaTpuisl

Jlupaxa). B (7) — £ oneparop u3ocuHa, Y — runep3aps JeHTOHHBIX MYJIbTEIUIETOB.

B 51011 paboTe paccmaTpuBaroOTCs pa3IMUHble BO3MOXKHOCTU IIOCTPOEHHUS €IMHBIX MOJEIeH
CJ1aboro M 3JCKTPOMArHUTHOTO B3aWMOJCHCTBUN JIEMTOHOB, OcHOBaHHbIX Ha SU(2)XU(1)
rpymnre cuMmMmeTpud. [Ipu 3ToM, B COOTBETCTBUU C JaHHBIMHU OIBITA, OyAEM PYKOBOICTBOBATHCS
CJICAYIOIIMMHU TPEOOBAaHUAMMU:

a) JUIsl B3aUMOJICMCTBUS 3apsDKEHHBIX CIIA0OBIX TOKOB B U — paclafe MOJAETb J0JDKHA
IPUBOJUTH B JIOKAJIBHOM IpUjiene K 00blyHOMY V- A — BapuaHry,

0) narpaHxvaH B3aUMOJAECHCTBUSI TOJKEH COAEpkKaTh HEUTpaJIbHBIE C1a0ble TOKH.

13 nepBoro TpeGOBaHuUsI CIIELYET, YTO Ve U € (COOTBETCTBEHHO, VU () IOJKHBI SBIATHCS
YJICHAMU OJHOIO JIEBOTO H30MYNbTUIUIETA. TakuM 00pa3oM, 3JIEKTPOH CO CBOMM HEHTPUHO
MOYKET BXOAHTDH B CICIYIOIINE H30MYJBTHUIUIETH (MBI Oy/IeM pacCMaTpUBaTh H30MYJIbTHILIETHI
HE BBILIE TPUILIETA):

E V,
Ve + ¢
e L | Ve | € ’ (8)
e/ E L
_ 1+ys + —
rne €, = ¢, ETuE ™" - HOBBIE JIEIITOHEI.
Urto kacaeTcs mpaBoil KOMITOHEHTHI AJIEKTPOHOB, TO €€ MOYXXHO BBECTH IIATHIO CITIOCOOAMM:
_ E* E°
- (E° e 0 _
eR ) — ) —_ ) E ) e ) (9)
e ’p E R — __
. e /R E™"/g
rne {p = ZVS ¢:E° E* E~ - HOBBIC JICTITOHBI.

Hike MbI pacCMOTPHM JIarpaH)KHaHbl B3aUMO/ICHCTBUS JISITOHOB C TIPOMEXKYTOYHBIMU
BEKTOPHBIMU 0030HaMu, BBOJUMbIME B pamkax SU(2)XU(1)- cummMeTpu, a Takke BOIMPOCHI
TeHepaly Macc JenToHoB. OTMETHM, YTO IPYNIHPOBAHIE U3BECTHBIX JENTOHOB B JICBBIH
JYTJIET U TPaBblii CHHIJIET PAaCCMOTpPEHbI B padote [5].

PaccMoTpuM citydaii, Korja jieBasi ¥ rpaBasi KOMIIOHEHTA DJICKTPOHHOTO MOJISt BXOJUT B

n30y0JIeT:
YL = (ZE>L » PR = (59)12 (10)

JleBy10 KOMIIEHEHTY HOBOTO JIENTOHA BBejAeM B Buie usocuuriera: ¥, = EP.  Cormacno (7)
JarpalkKvaH B3aMMOJICUCTBHS JIENTOHHBIX IOJEH ¢ Kann6pOBquLIMI/I BEKTOPHBIMHU TOJISIMHU

uMeeT BU (TIONe 1, HE B3aUMOJCHCTBYET HH C MOJIEM b, , HU C TIOJEM @, , TOCKOJIBKY JUIs
merot = 0, Y = 0):

L(e E®) = %[

. [ a2 2 —
(20, e+ €0,E )W, + h.c.]+ g:g [2 ggZ:gg ey.e +v.0,v

EOOu £OZu+gqg g2+ g 2eyy e Au, (11)
e 0, = ¥, (1+7vs), 0, =y, (1—vs).

B paccmaTtpuBaeMoM ciryyae Macchl JISNTOHOB MOKHO MOJIYYUTh TPEMs CIIOCOOaMH:
+

a) MyCThb CUMMCTPU HApYIICHA H30,Z[y6ﬂeTOM Q= (q)o) 1 BEIICCTBCHHBIM U30CHHIJICTOM ¢ B
4

JaHHOM clIydae MaccChl JICOTOHOB IrCHEPHUPYIOTCA JIarpaH)KHAaHOM BSaHMOJIGfICTBHSIZ
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Su (2)Xu(1)-moodens anexkmpociabo2o 83aumo0eticmeus 1enmoHo8 ¢ KAIubpOBOUHbIMU BEKIMOPHbIMU U
Tonocmoyn-Xueecogckumu noaamu i 2eHepayus Macc 1enmoHo8

EO COSxX

<p%>

Lm (eP EO) -
rae sina = m, /mgo, ¢ =it,@".
0) B ciydae, xorga cuMMeTpust HapylieHa U304Y0JIETOM® | H30TPUIUICTOM CKaJSIPHBIX TOJIEH

YrLe¢ + hec., (12)

<¢>>

— (D+
® = | @° |, Macchl JCNTOHOB FCHEPUPYIOTCS JIATPAHKHAHOM B3aUMOICHCTBHUS:
-
EO cosa

<p0>

Ly,(e, E®) =

PrpLo° — —o=PrTPLD + hoc, (13)

Me

rae sina = — .
mEo
B) PaccMoTpum TpeTwmii ciydaid moydeHus: Macce JeNTOHOB. B 3TOM ciydae Macchl JISITOHOB

TeHEPUPYIOTCSA BsaI/IMoz[eﬁCTBI/IeM JIENTOHHBIX Honeﬁ C MOJISIMA FX (p, 5 u ¢
Ly (e, E®) = l/)Rll’L(P - ¢RT1/JL(I) + h.c. (14)

2<¢> <<p0> 2<®y>
B 3akJ/i104eHne NpUBeieM MOJIyYeHHbIe pPe3yJbTaThl:
1. IlonyyeHsl BbIpaKEHUS UIA JIarpaHXHAHOB B3aMMOJICHCTBUI  JIENTOHOB C
MIPOMEKYTOUHBIMH BEKTOPHBIMU 0030HOMH, BBoguMBIMU B pamkax SU(2)XU(1) - cummerpuu.
2. TlomyueHbl BbIpaK€HUS IS JIaTPAH)KMAHOB B3auMoJieiicTBuid stenToHoB ¢ ['X momsimMu

M paCCMOTPEH BOIIPOC T'€HEpalU MacC JICITOHOB.
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XULASO
LEPTONLARIN KALIBRLI VEKTOR VO SKALYAR QOLDSTOUN- HIQQS
SAHOLORI ILO QARSILIQLI TOSIRININ SU (2)XU(1) MODELI VO
LEPTONLARIN KUTLO QAZANMASI
Mustafayev X. A. , Zarbaliyev M.M., Bayramov C.C.

Acar sézlar: leptonlar, qoldstoun-higgs sahalori, simmetriyamin spontan pozulmast.

SU (2)XU(1) — simmetriyas1 ¢ar¢ivasinda leptonlarin kalibrli vektor vo skalyar qoldstoun-hiqqgs
sahalari ilo qarsiligh tesirine baxilmigdir. Bu qarsiliglt tesirlorin lagranjlart ti¢lin ifadslor alinmigdir.
Bundan slava, leptonlarin kiitlo qazanmasi masolasine baxilmigdir.

SUMMARY
THE SU (2)XU(1) - MODEL OF THE LEPTON INTERACTIONS WITH GAUGE VECTOR
AND SCALAR GOLDSTONE - HIGGS FIELDS AND THE GENERATION OF MASSES OF
LEPTONS
Mustafayev X.A., Zerbaliyev M.M., Bayramov C.C.

Keywords: leptons, goldstone-higgs fields, spontaneously broken symmetry.

In the framework of SU(2)XU(1) - symmetry the interactions of leptons with gauge vector and
scalar goldstone-higgs fields have been considered. The expressions for the lagrangians of these
interactions have been obtained. The generations of the masses of leptons have been considered as well.
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The possibility of construction of the electroweak model based on spontaneously broken
gauge SU(3).&SU(3),®U(1), ®U (1), group symmetry has been investigated. In the case of
arbitrary values of Higgs and fermions fields’ hypercharges, the expressions for the gauge
bosons masses, neutral fields and the interactions lagrangian of leptons and quarks with gauge
vector bosons are calculated.

On July 4th 2012 the ATLAS and CMS experiments at CERN presented their results in the
search for the Higgs boson. The data collected at the Large Hadron Collider (LHC) during the
first run clearly indicated that a new particle had been observed: the illustrious and long sought
after Higgs boson. The search for this particle was one of the main reasons the LHC was
constructed as the Higgs boson. It is not ’just’ a new particle in particle physics, but really forms
one of the foundations of the (electroweak sector of the) Standard Model: it allows to give
masses to both fermions and gauge bosons in a local gauge invariance theory, it is at the heart of
electroweak unification, quark mixing etc.

Though the Standard Model is a good phenomenological theory and coincides very well
with all experimental results [2], it leaves several unanswered questions which suggest that SM
should be an effective model at low energies, originated from a more fundamental theory.

Note that the possibilities of construction of electroweak interaction models (both usual,
and supersymmetric) based on SU(2), &®U (1), &®U (1), group symmetry have been considered
in [5-7]. In this paper the possibility of construction of the electroweak model based on

spontaneously broken gauge SU(3).&SU(3),®U(1), ®U(1),-group symmetry has been
investigated (3-3-1-1 — model).

Phenomenology of the 3-3-1 model in the version that includes right-handed neutrinos with
two Higgs triplets is a subject of this study.

The particle content. The particle content in this model which is anomaly free, is given as
follows:

Vi . Uqp d,
Vio = <92> - (3’ B 5) o Qu = <d1> ~B, 0, Qu = (da) ~(3", 0)
L

Vi UL U(XL

. 2 1 2 1
en~(, —1. =123 ue~(17)  de~(L-3)  Ue~(13) Du~(1-3),
Here, the values in the parentheses denote quantum numbers based on the (SU(3),

U(1),®U(1),) symmetry. In this case, the electric charge operator takes a form ,
Q=al, + ST, + Xi + X1
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where T, = %diag (1,-1,0), T, diag(1,1,-2) and X stand for SU(3). and U(1)x charges,

1
243
respectively. The SU(3).&SU(3),&U (1), ®U (1), gauge group is broken spontaneously via
three steps. In the first step, it is embedded in that of the SM via a Higgs scalar triplet
'0

X 0
x=|x ~(1,3,XX,X;), acquired with VEV given by <;(>:i 0|
x° v2ly

1)
In the last steps, to embed the gauge group of the SM in U(1),-, U(1),, another Higgs scalar
triplet

p n’
p=|p° ~(1,3X,,X)), and n=|n" |~(1,3X, X))
r+ ‘0
n
2)
is needed with the VEV as follows
0 u
<p>—éLl) and <n>—j;0
V2| [ V2|
0 0 3)
The Yukawa interactions which induce masses for the fermions can be written in the most
general form as
Ly = (LY + L5 + LY) + Ly
Masses of gauge bosons: The covariant derivative of a triplet is given by
Dﬂgoi = a IP Pis (4)

where (Di - Higgs fields. The P, matrix appeared in the above covariant derivative is rewritten in
a convenient form

W,
8u 2 o + ‘0
W, +f+\g(tXB” +tX'C,) \/EW# \EX#
w 2 .
p _9 ‘E‘Nu_ + —(tXB +tX'Cy) \EY/[ , ®)
no2 f
. . 2W, 5
\Exg* Jav, 8 (X8, +1XC,)
s

here t=g'/g, t'=9"/g and
;o Wlu ¥ IWZ,U e W6u ¥ |W7ﬂ 0 W4ﬂ - IW5#
WH=—— YT T X e (6)
Il 2 Il J2 Il J2
In this case taking into account (1) and (3) in (4) for the masses of gauge bosons we have the
following masses
2 9%( 2. 2Y 2 95(,2 2) .2 9i(,2. 2
MWZT(D + U ),MYZT[V +0 ),MXZT[V +u ) (7)
Taking into account V >>» >>u from (15) we have M, ,M, >>M,,

The interactions lagrangian, containing the mass of the neutral (Hermitian) gauge bosons in this
case, looks like:
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NG  1.T,.,2
== - , 8
Lo 2v MV, v (Waﬂ’wsﬂ’Bﬂ’Cﬂ) (8)
For the mass lagrangian of the neutral gauge bosons we have (the field remains mussels)
NG 1 2 2 2
L ==(M2 z Z MZ Z,Z ME Z_Z_ ),
mass 2( Zl 1u l,u+ 22 2u 2,u+ 23 3u 3,u) 9)
Neutral gauge bosons masses are
2 g° o 2 g° o
MZ ==—(f cos—+ f,), M =——[f cos(—+—)+f ] (10)
Z 2 0 3 1 Z_Z 2 0 3 3 1
1 2,73
a f2
where cos—=—=. and
3 33
0

fo = 2%, +4X, + %, — 2%, —3%,)¥?/9, f, =[2(V? +0v? +u?)+V?y, +u?y, +v°y,]1/9,
f, :%[(v2 +U%+0%) +x, JILV 2u® +V 2% +u®0?)-8(V* +u’ +0*) - (11)

—8x, —2X, +9x, + 2% ] —%xe.

Expression of quantities x, and y,, in neutral M% : M% and M% — bosons masses
1 2 3

have the form:

X, =4V*+u* +0*)-[V3(Uu* +0*) +u’v?},

x, =V'y, +u'y, +o'y,, X, =V*yZ +uty? +o'yl,

Xy =V UMY, + Y, = V1Yo ) +V 20 (Y1 + Ya = V1Ys) + U0 (Y, + Vs = Y, Ya),

X, = u21)277l +V21)2772 +V21)2;73,

X; =V 2u?(5y, +5Yy, —2y,Y, ) +V 2By, + 5y, — 2y, Y5 )+ U0’ (5y,+5Y, — 2y, Y,),

2t%t°
X, =V2Uulo’x, X, =

[2,(z, +2,)+2,(z, + 25) + 2,(z, — 2,)] +t?P? +t?P},
where
Yy =2X2412X2, y, =t2X2 412X 2, y, =X % +1?X 2,
2, =X, X, =X X, 2, =X, X, =X X, z,=X X —X X
ny =727 + 202X X +2U2X X, g, =0z 422X X, +2t°X X,
My =720 + 20X X, +20°X X0, my =y + 280X 2+ X2)+ 28X 2+ X)),
N =1, + 25X 2+ X2)+ 265X P+ X 7)) g =y +2U°(X 2 + X )+ 265X 2 + X 7).
In the case of le >> |\/|Z2 >> |\/|23 corresponding to the modern experimental data [1], for

neutral bosons masses, we have

2
2 9 2 2 2
lez?[v (2+y1)+u (2+y2)+0 (2+y3)],
2V21)2(3+11 )+V2U2(3+77 )+U202(3+’7 )
M2 z9 4 5 6
Z " 6 |

VE2+y ) U@y, )+ 0P y,)
9
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%6

V21)2(3+ ;74)+V2u2(3+ ;75)+u21)2(3+ ;76)

2

M
Z3

<9
6

The Conclusion: Taking into account the arbitrary values of fermions and Higgs fields
hypercharges the possibility of construction of electroweak interactions model, based on
spontaneously broken symmetry group by three Higgs fields have been investigated. Masses of
gauge bosons, arising in the considered model are calculated. Diagonalization of mass matrix of
neutral fields has been performed and expressions for eigenstates of neutral fields are obtained.
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XULASO
UC HiIQQS TRIPLETLI KALIBRLONM® MODELI
Rzayeva S.S.

Acar sozlar: kalibrlonma modeli, elektrozaif qarsiliqh tasir, Higgs sahalari.

Elektrozoif qarsiligh  tesirinin = SU(3) ., &SU3), &U(1), ®U(1)y modeli ¢orgivosindo
anomaliyalarin ixtisar1 sortlorino osaslanaraq kalibrlonms bozonlarmin kiitlolorinin ifadslori toyin
edilmisdir. Hiqgs ve fermion sahalarinin hiperyiiklorinin ixtiyari qiymatlorinds kalibrlonms bozonlarinin
kiitlalori, neytral saholorin moxsusi funksiyalart vo lepton vo kvarklarlarin kalibrlonms bozonlar ilo
qarsiligh tasirlori liglin ifadolor hesablanmigdir.

PE3IOME
KAJIMBPOBOYHAS MOJAEJIb C XUITC-TPUIVIETAMU
P3aeea C.C.

Knrwouesnie cnosa: kanubpogounvle Mooenu, S1eKmpocuiosoe 3aumooeticmaue, Xueecogekue nos.

Ha ocHoBe yciioBHil cCokpanieHuss aHOMaJIU, B paMKaxX MOJIENHN JIEKTPOCUIOBOTO B3aUMOJENCTBUS
SU(3).®&SU(3),®U(1),®U (1), omnpeneneHbl BHIPHKECHUS Ul MAcChl KaaMOPOBOYHBIX 0030HOB. B
cllyyae MPOHU3BOJBHBIX 3HAUCHHN TUMep3apsgoB XHITCOBCKHX W (EPMHOHHBIX TOJICH, BBIYHCICHBI
BBIPOKEHUS JIJISI MacCc KaTHOPOBOYHBIX OO030HOB, COOCTBEHHBIX (YHKIMH HEHTpambHBIX MOJIEH U
B3aUMO/ICHCTBUI KaTHOPOBOYHBIX O030HOB ¢ )epMHOHAMH.
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Hzyuaemcsa nornoma cucmemvl cmeneneli 6 Jlebe2o8vix npocmpancmeax Lp(O,ﬂ'),l< p <oo. Ilpu

9MoM npediazaemcs Opy2oll N0OX00 UCCIe008AHUL NOIHOMbL OAHHOU CUCTNEMbL, d UMEHHO 3MOM 80NPOC
€800UMCsL K NOOOOHOMY CE0UCMEBY OJisL HEKOMOPOU «OBOUHOUY CUCEMDbL, C8A3AHHOU C OAHHOU CUCTHEMOTL.

[lpumenenne Merona Pypbe K pEeHICHUI0 MHOTHMX 33/1a4 MAaTEMAaTHUECKOH (DU3UKU H
MEXaHUKH TpeOyeT HWCCIICOBAaHUS  CIEKTPaJIbHBIX  CBOWCTB  ONEPATOPHBIX  ITyYKOB
A(/1)= A, +AA +..+A'A, B KOHKpeTHbIX OaHaxOBbIX TpocTpaHcTBax. OOBIYHO, ecaH
ACCOIIMMPOBAHHAS MPOCTPAHCTBEHHBIMU TMEPEMEHHBIMH O0JIACTh OTpaHUYEHHAs, PE30JIHBEHTHI
9THX IIYYKOB (E€CTECTBEHHO IIPH ONPENIEICHHBIX KPAEBBIX YCIOBHSAX) UMEIOT H30JUPOBAHHBIC
O0COOCHHOCTH Ha KOMIUIEKCHON IUIOCKOCTH. A 3TO B CBOIO OYepellb, BOIPOC 00 H3y4UEHUH
CIIEKTPAJbHBIX CBOWCTB ITydyKa MPUBOJUT K HCCIEIOBAHUIO OAa3MCHBIX CBOWCTB YacCTH
COOTBETCTBYIOIINX KOPHEBBIX BEKTOPOB.

B OonpmIMHCTBE CilydaeB IJIaBHBIC YacTH ACHMIITOTHYECKHX PAa3JI0KEHHH KOPHEBBIX

(GYHKIUA UMEIOT BUIBI
b )+ bl (1) (1)

Bt (0)+ b)) @
rae a(t), b(t), go(t) u W(t) BOOOIIIE TOBOPSI KOMIUICKCHO3HAYHBIC (DYHKIIUH.

Yro mpumedaTeNnbHO, BECbMa 4acThl cilydau cucTeMbl Buaa (1), xorma xo3hduiueHTs!
SIBIISTIOTCSI KyCOYHO-TIOCTOSTHHBIMHU, BO3HHUKIIM TIPY PEIICHUH KOHKPETHBIX 3a/a4 MexaHuku. [lo
3TOMY TIOBOJY MOXHO paccMoTpeTh paborsi [1;2;3;4;5].

B cBs3u co cnektpanbHOi Teopuel nuddepeHIanbHbIX ONepaTOpOB, YaCTHBIE CIydau
cuctembl (1) m3ywanmucp B pabotax [6;7;8;9]. IIpu 3TOM mMONy4amTuCh CHUCTEMBI CHHYCOB C
JTUHEHHOM (a3oi, T.€. CHCTEMbI BUJIA

sinf(n+aX+p], neN (3)

rne «, f € R. Kpurepuii 0a3uCHOCTH 3TOH CHUCTEMBI B Lp(O, 7r) OBUIO MOJNYyYeHO B paboTax

E.U.Mowuceepa [10;11]. dpyrum metomom 31oT ke pesynbrar npu £ =0 moxyder B pabote
A.M.Cemrerkoro [12]. KoMriekcHbIN citydait mapamerpa a[ﬂ = {0,%}) paccMOTpeH B paboTe

I'.I". lesnapuanu [13].
B cBs3u ¢ BhIecopMyIUpPOBaHHBIMU COOOPAKEHUSMU UHTEPEC K N3YUEHHIO 0a3UCHBIX
cBoiicTB cucreM Buaa (1) Bozpoc. C pyroit cTopoHsl, JIETKO 3aMETUTh, YTO cucTeMbl Buaa (1)
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SABJIAIOTCS €CTECTBEHHBIMH 0000IIEHUAMH KJIACCUUECKUX CUCTEM CHHYCOB (KocuHycoB). Jlydrie
C JTOM TOYKM 3peHHMs TpPaKToOBaTh TeopeMy PyHre 00 00OOIIECHMHM KIaCCHMYECKOH TEOPEMBI
BeliepmTpacca o0 npuOMIKEHMM HENPEPHIBHOM  (QYHKUIMU TOJMHOMAaMH Ha  OTpe3Ke
BEIlECTBEHHONW ocu. Mrak, nycts y pasoMmkHyras JKophgaHoBa ayra Ha KOMIUIEKCHOM
mockocTH, Z = ¢(t) ee mapamerpudeckas 3amuck, T.e. y = f{[a,b]}. Teopema Pynre yTBepi-
JaeT, 4To JI00YI0 HENpPEphIBHYI0 Ha ) (YHKUUIO (BOOOIIE IOBOpPs KOMIUIEKCHO3HAYHYIO)
MOKHO NIPHOJIM3UTH MOJMHOMAMH OT Z € ¥, MHAY€ roBOPsA CHCTEMA {gp” (t)}nez‘ nosHa B [a,b].
PaccmarpuBas BemecTeenHoe npoctpancto Cgla,b], orcioma menocpencreenno cienyer, uro
CHCTEMBI {Re[(p”(t)]}nezr U {Im[ga”(t)]}ne,\, Toxke monHsl B Cgla,b]. Bumnmo He 3amerns oty

TpakToBKy, 0.A.Ka3pMuH B cBoux pabdorax [14;15] mo npyromy v mpudeM M3SIIHO JOKa3bIBACT
3TOT pe3yibTaT Ipu 0oJiee KECTKUX OTPAaHUUCHUSX Ha (YHKIIHIO go(t). B nocnenyrouiem Obu1u
PaccMOTpPEHBI BOIIPOCHI MOJHOTHl 1 MUHUMAJIBHOCTH cucTeM BUjaa (1) MHOrMMH MaTeMaTHKaMU
IPU Pa3IMYHBIX OTPAHUYEHUSX (B OCHOBHOM TEJbJIEPEBOCTh KOA(PPHUIMEHTOB U HEMPEPHIBHO
muddepeHIIPYyeMOCTh (JIM00 KyCOYHO) (QyHKITUH (p(t),n//(t)) Ha QyHKIUY, Bxoasmue B (1).

CrnenyeT OTMETUTh, YTO B OCHOBHOM BOIIPOC MOJHOTHl 1 MUHUMAaJIbHOCTH CUCTEMBI BUA
(1) B KOHKpeTHBIX OaHAaXOBBIX MPOCTPAHCTBAX (DYHKIMIA CBOAMTCS K UCCIIEIOBAHUIO HEKOTOPBIX
KpaeBbIX 33714 CO CIBUTOM TEOPUU aHAIUTUYECKUX (DYHKITUH.

Bynem paccMaTpuBarh MOJHOTY U MHHUMAIBHOCTH cucteMmbl (1), (2) B mpocTpaHcTBax
Lp(O, 7r), 1< p<+oo. Ilpu 3TOM mpemnaraeTcs APYrod IMOIXOA HCCICIOBAHUS T0IOOHBIX
CBOWCTB CHCTEMBI (2), a IMEHHO, 3TOT BOIIPOC CBOJUTCS K IMOJOOHOMY CBOWCTBY JIJIsl HEKOTOPOU
«JIBOMHOWY» CHUCTEMBI, CBSI3aHHOW CHUCTEMOH (2).

bynem mnpeamnonaraTte BBIIOJHEHUS CJIEAYIOIIMX YCIOBUH OTHOCUTENIBHO JaHHbBIX

cucTeMsl (2). }
b(t) ;¢ (’[]il < 4o,

2) I, =gp{[a, b]} pa3oMKHyTas1, chpsmisieMas, mnpoctag KpuBas JKopaaHa, KoTopas He

1) |a(t)| : |b(t)| u |go'(t] — U3MEpUMBIC Ha (a,b) ¥ CIIPaBEUIMBO SUPVrai {‘a(t}ﬂ;
(ab)

mepeceKaeT AelicTBHTENbHYIO 0ch kKpome Touek @ u b: Imgp(a)= Img(b)= 0, mpuuem s10T OCH
HEe sBIETCS KacarenbHoW K /[ -1 —nnbo kpusas Pamona (T.e. yron G(go(t)) MEXKIY
KacaTeJIbHOM B TOYKE (p:go(t) K KpHUBOMU F@ U JIeHICTBUTENBHOM OCBIO €CTh (YHKLHUS C
orpaHvueHHOM Bapuauuen Ha [a,b]), 1ubo xycouHo-JIssmyHoBckas kpuBass. O003HaUUM uepe3
{(pk} TOYKU pa3pbiBa (GyHKIMU arg go'(t) Ha (a,b). I, He umeer Touek 3aoctpennus. Ilycts

I"=1I, qu, riae IT(/, = p{[a,b]}, (:)—KOMHJ'IGKCHOG conpspkenue. Jns onpeneneHHocty Oyaem

CUMTATh, YTO KOTJa TOUKA @ = (p(t)(g_o = g?)(t)) 1o Bo3pacranuio t npobGeraer no kpusoi 7/, (F(p),

BHyTpeHHss obnacts INtI ocTaercs cresa.

3) a(t)z arg a(t), ,B(t)z arg b(t) KyCOYHO-HEIpepbIBHbIE (YHKIIMU Ha [a,b], IIpUYEM MOT'YT
UMETh OECKOHEYHOE YMCIO TOYeK pa3pblBOB IepBoro poga. IlycTs {ak} u { k}—TquH
pa3pbIBOB, COOTBETCTBEHHO, 3TUX (PYHKIIMH Ha (a, b).

4) MHoOXecTBO {§k}z{ak}u{ k}u{gok} MOXKET HMMETh EIWHCTBEHHYIO IIPEIECIbHYIO TOYKY

§0 e(a,b). OyHKIUA 0(t)s,8(t)—a(t)+%arg go'(t), B TOYKC S, HMMECT CIpaBa M CJICBa

KOHEYHBIE MPEEIbl, IIe P € (1,+oo)— HEKOTOPOE YHCIIO.
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He orpanmumBas oOuiHocTH, OyneM cuuTaTh, YTO (PYHKIHMH a(t), ,B(t) u arg @'(t)
HENPEPBIBHBI CJIEBA HA (a, b).

ITon ¢ysukuueinr arg go'(t) MMOHUMAETCS Clenylomee: OyaeM OnpeAcyiaTh B KaKI0H
HAYaJbHOM TOYKE paspbiBa (@, ((gok,gpkﬂ)—HHTepBan HENPEepbIBHOCTH (YHKIUK arg (p'(t))
Kakyro-HUOyb BeTBb adl'() (0'((Dk + 0); B KOHEYHOH XK€ TOUKE @) ¢, 3HaYeHue arg (0'(¢k “ —0)
Oynem monyyaTh W3 BBIOpaHHOW BeTBU arg (p'((pk +O) IIyTEM HENPEPBIBHOTO W3MEHEHUS,

TpUYEM CYMTAEM, 4TO cobIoienbl yenosus: 0 < arg¢'(a+0)< 2z, |arg¢'(p, +0)-arg¢'(p, - O] <7

DTO BO3MOXKHO, TaK Kak ' He UMEET TOUEK 3a0CTPEHHUSI.
5) || <00, e by = 0(5 +0)-6(5 —0).
ieN
Bcrony B manpHeiimieM He orpaHMyuBas OOIMIHOCTH OyleM cuyuTaTh, 4YTO CHUCTEMa
—N
Vﬁ (t)za(t)(o” (t)i b(t)q) (t),n e N, onpenerneHa Ha cerMeHTe [O, a]. BBenem B paccMoTpeHue

byHKIIUHN

p(t),tel0,a]

_[a(t). teo,a)
A= { p(-1),te[-a0] “

bty tel-ao,’ E{
B(t)= A(-t), te[-a,a].

Tyers . (00} = {Aw" (@) BOW 1), ©)
Hmeer MecTo cienyromas Jiemma:
Jlemma. Cucmema {\/n(t)} NOIHA (MUHUMATbHA) 6 Lp(— a, a) MOAbKO Mmo20a, Ko20d

cucmemaul {V; }n u {Vi} O()HO@peMeHHO NOJIHbl (MMHMMCUZbel), coomeemcmeeHHo, 6 L (O,a)
eN n JneN p

Hawm B manpHeIeM monago0uTcs 1 CUCTeEMA

—k
AOW" (1):BOW" ©)}, .0 6)
Hpe)KI[e L2 (&\%¢ HepeXOI[I/ITL K N3JITO0KCHHUTO OCHOBHBEBIX peByJILTaTOB, OHpeI[eHI/IM
HE0OX0uMbIe BeMUYHHBL. [1ycTh I' —HOMED, MOCIIE KOTOPOTO UMEET MECTO
_2_7Z-< Hk <2_7Z" Yk > r; £+l =1.
q P P qQ

~|\r
IlepenymepyeM D3JI€MEHTBI MHOXKECTBA {Si}

r
o 1O BO3pacTaHHIO H 0003HaYNM qgecpes {Si}

0"
-~ |r

IlepeHymepyeM COOTBETCTBYIOLIME UM CKadKH {hi}

, 1 0003Ha4nM {hi }; Omnpenenum nensie

gpcna N, i =0,r;us YCIIOBHIA:
27 o(ny —1)7 < B+ 0)—ar(+ 0)+ 2 arg ¢'(+ 0) < 2% + 2n, 7,
p p p (7
- <h+ni4—ni sl,i =1,r+1
q 2z p
O06o3HaYNM
_1 2 , 3 g
A== a(a—O)—,B(a—O)—Barg(p(a—O) +E+n,+1—1 8)
T

CHavayia pacCMaTpUBAEeM IOJIHOTY OAMHAPHOU CHCTEMBI {V; (t)} B Lp(O, a). [MoxHOTA 3TOI

neN

CUCTCMbI OJKBUBAJICHTHA PABCHCTBY IIOYTU BCHOAY B HOJIb T000H (I)yHKI_II/II/I f n3

Lq (0, a), % +§ =1, KoTopas yIOBIETBOPSAET COOTHOLIEHUIO IV; ('[)f it ﬂt =0,VneN.
0
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Taxum oOpa3om umeem

" @©)F ()t — [oe)p" O)F )t = [AOFEW @)t =0, wneN,

raec
_[a(t), te[o,a)
Al) = {b(—t), te[-a0]’
_[f),telo,a]
FH= {— f(-t), te[-a0]
CrnenoBarennsHO,
I@f)’[dr—o VneZ, 9)
rie. (z)= Ay (@)Fw(@))ele ()] ", n y(r) obparnas x ¢ ma I\{p(0)}-Pymewms.

HerpyzaHo 3amMeTuTh, 4T0 QyHKLIUS CD(T) Ha [’ yZIOBIETBOpSET COOTHOLICHUIO

Av@ e VO o) 20 4o 10
N R 7% e 0

Janee, xoudopmuo otobpaxas INtT B eIMHWYHBIA KPyr TakuM o0OpasoM, 4YTO
(a):intF —>|Z| <l)a)((p(0))=l, o(p(@))=—1, w3 TUpUHIUNA CUMMETPUH  MOIydYaeM

a)(z')= ol7), 7 e I". 3arem MocTynasi Tak ke, Kak MpH JI0Ka3aTeabCcTBE TeopeMbl 1 paboTsl [16]

HMEEM, YTO IIOJIHOTA CUCTEMBI {V; (t)}neN B Lp(O, a) SKBUBAJIEHTHA ITOJHOTE CUCTEMBI DKCIIOHEHT

{éi(t)ei”t —E)u(t)e’"‘t }neN B Lp(O,ﬂ') ¢ COOTBETCTRYIOIMMHU Kodddurmentamu a(t) u B(t)
B utore nony4yaem ciieyronIyo TeopeMy.
Teopema. Ilycmv @ynukyuu a(t), b(t) u (p(t) yooenemeopsaiom yciosusim 1)-5) u

genuuuna A onpedenena xax eviwe. Tozda cucmema {V,: (t)}neN noiHa 6 Lp(O,a) MOJIbKO npu

A<t

q
CpaBHHBas 3Ty Teopemy ¢ Teopemoit 1 pabotsl [16] moydaem cremayroriee
Cneocmeue. Ilycmo ynxyuu a(t), b(t) u @(t) yoosremeopsiom ycrosusm 1)-5).

Tozoa cucmema (6) nona ¢ L (—a,a) monvko 6 mom ciyuae, eciu cucmema {V; }neN noIHa 6

L,(0,a).
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XULASO
DORICOLORDON IBARIT TOKQAT SISTEMLORIN TAMLIGI HAQQINDA
Aslanov H.I., Hiiseynov Z.Q.

Acar sozlar: operator dasti, kok funksiyalari, asas, tamliq, minimalliq, foza operatoru.
Mogqalodo funksiyanin qiivvatlorindon ibarat tokqat sistemlorin Lp (0, 72'),0 < p<oo Lebeq
fozasinda tamligi mosolosi Oyronilir. Baxilan sistemin tamligr masslasinin dyronilmasi ii¢iin yeni bir

yanagma tisulu totbiq edilir. Belo ki, verilmis sistemin tamlig1 bu sistem ilo bagl olan miisyyon “ikili”
sistemin tamligina gatirilir vo dyronilir.

SUMMARY
ON COMPLETENESS OF THE UNARY SYSTEMS FROM DEGREES
Aslanov G.1., Guseynov Z.G.

Keywords: operator bunch, root functions, basicity, completeness, minimality, space operator
The article is about the completeness of single systems, formed by powers of function in the

Lebesgue spaces: L, (0, 7),0< p <oo . In order to study the completeness of considered system a new

method of approach is applied. Thus, the completeness of the given system is transferred to the
completeness of binary system, which is connected with the first one and it is matter of investigation in
the article.

Daxilolma tarixi: [lkin variant 04.10.2016
Son variant 20.06.2017
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We consider problems which arise as mathematical models of various applied problems.
For instance reaction-drift-diffusion processes of electrically charged species phase transition
processes in porous media. Investigation of boundary value problems for second order elliptic-
parabolic equations ascend to the work by Keldysh [1], Fichera [2].In work [3] boundary value
problem for second order degenerate -elliptic-parabolic equations is investigated. Initial
boundary problems for degenerate elliptic equations have been studied by many authors (see for
example [3],[4].[5].[6].[7]-

Let QO be a bounded set in R", Q; =Q><(O,T). We consider the initial boundary value

problem
%“_ai( (xtu)aa):J w2l
+Zb —+CXt) =0, (xt)eQ, (1)
(x,t): F(x,t), (xt)e T =aQx(0,T) 2)
u(x,t)=h(x) XeQ (3)

We assume the following regularity condition on the boundary o0Q of the set Q. There
exist numbers A,R, such that for an arbitrary point xedQ the inequality means

{B(x,R\Q)} > AR" holds, where 0 < R<R, and B(x,R) is a ball of radius R with center x .
Let the coefficients of problem (1) (3) satisfy the following assumptions [a, ; (x.t,u)| is a
real symmetrical matrix and for any (x,t)e Q; and &< R, the following inequality are true
VW(X](SF < zaij (X’t’gki fj < 771a’(XX§| ? (4)
=
where € (04],a;;(xt,u),c(x,t)b(xt)a;(xtu) i,j=Ln are measurable functions with
respect t,x to for every (x,t)e Q; . Also
c(x,t)<0, c(x,t)eL,,(Q) (5)
b, (x,t) € L., (€2), [p(x,t)" + Ke(x,t) <0
Assume that the following conditions are true for the weighted functions
16
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P(xt)= w(x)- Atk (T =1)

where o(x) satisfy Mackenhoupt condition (see[9]),
At)C0.T], ol2)= co’(Z)ZO (/’( )<c'oT],

0,
»(0)=¢ ()(() pl2)= p-2-9(2). (7)

where g is positive constant. We consider problem (1)—(3) w |ch data such that

f(tx)el”(@Q )N L0T.W Q) 8)
% eL(0T,L,(Q)
h(x)e L.(Q) ©)

We introduce some space of function in Q, with finite norm

1/2
WUQ)—[U )( +Zu j+u +y2(xtu n]dxdt}
&
o 11

W 2, (Q, )is the subspace of space W, (QT) is a closure of all functions from C” ( T)

vanishing to zero on T(Q;). A function is called solution of problem (1)—(3) the integral
identities

Ju

T n
J'( ¢dxdt+f|:2a,1 X,t,u 66_8_(/)+ > bi(xt §—¢+c(x t)u(p}dxjdu
0

ol it X; 0% {2 i

] [w( a“ a¢ dxdt = 0 (10)
0Q

hold for arbitrary functions ¢ e C°°(QT) vanishing near I" and

re(0t), u-f(xt)e Lz(o,r,v(\)/i (o8 )j

Theorem 1. Let the conditions (4)—(9) be satisfied. Then there exists a constant M,
depending only on known parameters such that each solution of problems (1)—(3) satisfies

dxdt <M, (1)

te(0.T) &

esssupj u(t, x))+ A, (u(t, x))jdx + jm(x){i—iz

ou
d el
xdt + é[()y(x,q r
where
IS&)S)ﬁiS A J.Sy/ s)s.

Theorem 2. Let the assumptions of Theorem 1 be satlsfled. Then there exists a constant
M, depending only on known parameters, such that each solution of problem (1)—(3) satisfies

i{w(x){%f +y(x, t*%u 2

In order to prove Theorem 2 we need auxiliary estimates.
Lemmal. Assume that the conditions of Theorem 1 are satisfied and the following
inequality

}dxdt <M, (12)
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ess supJ. ud(t, x)dx < K, (13)

te(o,T)
2n
n+2

is fulfilled with some numbers q e( g] K, depending only on known parameters. Then

the estimates

esssup{j x)|utx)|nzdx+j X]utx)|“ u(t, x)

dx} <K, (14)

te(0T) |5 OX
holds with a number p which defined by the equality
p— =(p-1)—— (5)
g-1
and with a const K, depending only on known parameters.
Proof of Theorem 2. We assume firstly that i 4 <E It is simple to check
+y
ul<c, for u<0. (16)

For proving regularity properties of the function uwe need the following growth condition

pl’l(u’+1)£u£pl(u7 +1),u>0,0£7/<n—32 (17)

with some positive constants p,
From (16) and (17) we find

u* <C,[A,(u)+ A, (u)+1] (18)

with d, :i:—;j. Using (18), (11) and Lemma 1, we obtain (14).

Lemma 2. Assume that the conditions of Theorem 2 are satisfied and

2 2
esssupj (x U (t, x)dx + _Ul: Tk 22—?( +y/2(x,t)u“(x,t*%u

n>1

}dxdt <K, (19)

holds with numbers q {2+7
1+y

positive constants K, and g

’5} ,K, depending only on known parameters. Then there exist

ou
7 (x,t
= ()

oul’
2 g-2+4| U
I ia) (x)u ~

{us1

}dxdt <K, (20)

Proof. From Theorem 2-it follows that (20) holds for q=q, :? . We shall prove
7y

(20) this value of g. If we use Lemma 1 and Theorem 2 after some calculations we prove
Lemma 2.
Lemma 3. Assume that the conditions of Theorem 2 are satisfied. Then there exist

numbers d , K, depending only on known parameters, such that a>% and

18
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essOsTu)pI o(x)u? (t, x)dx + {ﬂ[a)z (X2

te(0T) & u>1

Proof. We substitute the function

p=lu-m]heli-m Y . re(-20)

3

2 —
& +W2(x,t)uq2(x,t)(%“

2
:ldxdt <K, (21)

in the integral identity (18), where
+1

my =[f (), +[ (1) Loy

If we use Lemma 1 and Lemma 2 after some calculations the proof is obtained.
Theorem 3. Let the assumptions of Theorem 2 be satisfied. Then the estimates

[ t)] o ) S My s JolxNult,x')—u(t, x")] < M [x' = x" (22)
hold for arbitrary, with and constants depending only on known parameters.
Proof. The result of theorem follows immediately from the conditions (4)—(6).

(7),(8),(9).(17) and '(z)< p,e(z), p, >0 constant is satisfied.
Then the initial-boundary value problem (1)—(3) has at least one solution in the sense of (10).
Theorem 4. Let the conditions (4)—(9) be satisfied. Then there exists a constant M.,

depending only on known parameters, such that each solution u(x,t) of problem(1)—(2)
satisfies

esssuply (x, t)u(t, x):(t, x) € Q; } < M, (23)
te(0,T)
Theorem 5. Let the conditions (4)_(9) be satisfied. Then the initial-boundary problem
(1)-(2) has at least one solution.

Theorem 6. Let the conditions (4)_(9) be satisfied and assume additionally that the

functions 2 (x,t,u) are locally Lipschitzian with respect to Y* Then the initial-boundary value

problem )=(2) has a unique solution U(x:t)

Proofs of theorems 45 6 are given another paper.
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Daxilolma tarixi: [lkin variant 17.01.2017
Son variant 20.06.2017

20



Sumgqayit Dévlot Universiteti — “ELMI XOBORLOR”— Tabiot vo texniki elmlor bolmosi

Cild 17 Ne 2 2017

YK 661.099.2:661.632.2

IKCIIEPUMEHTAJIBHOE NCCJIEAOBAHUE IMPOLECCA
I'PAHYJIMPOBAHMUS ITIOPOIIKOOBPA3HBIX MATEPHUAJIOB
C IIPUMEHEHUEM MOJUOULIUPYIOIINX TOBABOK

1CAMEI[OB MYXTAP MAME/ orusl
1AXMEI[OB BEJIAJINH HYCPAT orubl
FBABAEB CYJIEMMAH BAJIAJKA orasl
Cymeaumckuil 2ocyoapcmeennblil yrusepcumem. I-doyenm, 2-cm.npenooagamerv
MYCTA®AEBA IN'tOJIBHYPA MYCTA®A kbI3bl
Aszepbatiodcanckuti 2ocyoapcmeeHtblil YHugepcumem He@mu u npoMblULIeHHOCTNU, OOYeHm
CAMEUIA BYT'AP MYXTAP orabl

Hucmumym kamanuza u neopeanuueckou xumuu um. M.Hazuesa HAHA, ouccepmanm
e-mail:samedov-muxtar@mail.ru

Knrouesvle cnoea: cpamynayus, cynepgocgham, npouHocms, Mmoouduyupyowue 000asKu,
yenascrenue, ppakyus

['panynupoBaHue CHITYYUX MaTEpUATIOB HAUMHAETCS IPU HE3HAYUTEILHOM COAECpKAHUU
Binard. Takoe cpencTBO K TIpaHyl000pa30BaHHUIO CBSI3aHO C TEM, YTO B OYEHb TOHKOM
NBUIEBUHOM MaTepUalle 3aMETHO IPOSBIISAIOTCS BaH-/I€pP-BaajlbCOBBIE CHJIbI CLEIUIEHUS YacTHULI.
N3BectHO [1-3], uTO yacTULbl Menbue 1 MKM MOJ IEWCTBHEM ITHUX CHJ arjJOMEpUPYIOTCS, T.€.
pu NepeMelIeHn MaTepHualia, HampuMep, MPU OKaThIBAHUU €ro BO BpallaromemMcs Oapabane,
CHETUISIOTCS APYr C JIPYroMm, oOpasysli MelKHe MIApUKH, KOMOYKH. DTOMY CIOCOOCTBYET M
ANEKTPOCTATUYECKUIN 3apsiji YACTHI], KOTOPBII OHU MOTYT MPHOOPECTH BCIEACTBHE TPEHHS MPU
U3MEIBYEHUN U TEepPEMEIIEHUU. DTOT 3apsi/i BIUSET TOJBKO Ha IMPOLECC arjloMEpUpOBaHUs, HO
HE YBEJIMYMBAET TMPOYHOCTH Yyxke c(HOpMHpPOBABUIETOCS KOMOYKAa, TaK Kak OBICTPO
ypaBHOBelIMBaeTcsi. B mporieccax rpaHy/lIMpOBaHUS MUHEpPAIbHBIX YAOOpEHHH MOJEKYJsSpHbIe
CWJIBI MPUTSDKEHUS M DJIEKTPUUECKUM 3apsii JEHCTBYIOT KaK JOIMOJIHUTENbHbIE (DAKTOPBI MPHU
arJoMepHUpOBaHUM MOPOLIKOOOPA3HOr0 MaTepHala U He UMEIT CaMOCTOATEIbHOTO 3HAYCHMS,
TaKk KaKk pa3Mepbl YacTHI] OOBIYHO TMPEBBINIAIOT | MKM, a pPACCTOSHHUS MEXIy HUMHU
CPaBHHUTEIBHO BEJUKHU.

OCHOBHOI TPUYMHON U CXOJICTBOM, KaK ariIOMEpUPOBAHUS YACTHIL] IOPOLIKA B KOMOUYKH B
IIPOLIECCE €ro TPaHyJUPOBAHMS, TAaK M COXPAHEHUs TpaHyJaMH MEXaHHYECKOW IPOYHOCTH
ABIIeTCS 00pa3oBaHUE MEXKJY YaCTULIAMHU KHUJAKUX WM TBEPIAbIX IE€PEMBIYEK-MOCTHUKOB.
MarepuanoM [Uisi TakuX HEPEMBIYEK MOXKET CIYXHUTb CaMO TIPaHYJIMPYEMOE BEIECTBO H
BHOCHMBIE B HEero 100aBku [4-8]. C 1enbio yBeJInYeHUs] IPOYHOCTH I'PaHyJl B Ka4eCTBE J100aBKU
U YBJIIAKHAIOWEH MXHUAKOCTH HCIIOJIB30BATM PACTBOP, COACpXKAILMN TNPUPOAHBIA LEOJUT U
NH,OH.

VBnaxHenue mopomrkooOpazHoro  cymepdocdara  BbIIIEYKa3aHHBIM  PacTBOPOM,
o0ecreynBao IJIACTUYHOCTh MaTepuia U arjioOMEpUpPOBAHUE YACTHIl NPH TPAHYIUPOBAHMH.
VYcTaHOBIIEHO, YTO MPU MAJIOM KOJIMYECTBE KHUAKOCTH OHa 00pa3yeT OT/elIbHble MOCTHKH, T.€.
MEPEeMbIYKM MEXAY TBEpJAbIMH YacTUIAMH B MecTaXx HX KoHTakTta. Ho mpu ontumanbHOU
BJI&KHOCTH PACTBOP MOKET MOJHOCTBIO 3allOJIHUTHh MOpBl. B 000MX 3THX ciyyasx IEHCTBYIOT
KalWUISIPHBIE CHUJIBI CLEMJICHUS W CUJIbl IOBEPXHOCTHOTO HATSKEHMs, OOecleyuBaroume
arJoMepupoBaHue, T.e. 00pa3oBaHHE M YBEIMYEHHE NMPOYHOCTH rpanHyia. OHH ONpenensioTcs
MOBEPXHOCTHBIM HATSHKEHHEM M KANWUISIPHBIM JIaBJICHHEM, BO3HMKAIOIIMM B JKHUIKHUX
nepembrukax. [Ipu Oonbleil BIa)KHOCTH KUIKOCTH MOJHOCTHIO OOBOJAaKuBaeT rpaHyibl. OHa
COXpaHsieTcs MO/Jl BIMSHUEM ITOBEPXHOCTHOTO HATSHKEHUS M MPeJICTaBIIseT co00i Kak Obl Kario
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KUJKOCTHU, TUIOTHO 3alIOJHEHHYIO TBEPJBIMH YacTHIIAMH. B 3TOM ciydyae rpaHyisIT MOTydaeTcs
YpEe3MEPHO JTUITKUM WIIH KOMKYIOIITHMCS.

[TpouHocTs 00pa3zoBaBIIEHCS TIpaHylbl 00ECIeYMBACTCS CUJIAMU aIre3ud M KOOTE3UH.
YBIQXHSIONIMA PAaCTBOP WMEET 3HAYUTEIHHYIO TOJBHKHOCTh, HO CHIIBI aJF€3UU U KOOTE3UH
MPEMSITCTBYIOT Pa3pyLICHUIO TPaHyNbl, T.e. XUJAKUE MOCTHKU JIMIIb MEePEeMEIIaloTCs IpH
nedopManuu rpanyi, HO He pa3pbiBatoTcs. C yBETUUYEHHUEM BSI3KOCTH YBIKHSIOIIEH KUAKOCTU
BIIMSIHUE 3TUX CHJI BO3PACTAET.

B mpouecce rpaHymsiuu  mopomkooOpasHoro cymepdocdara ¢ yBIaKHEHHEM
BBIIIICYKA3aHHON JKUAKOCTHIO KPOME JKHJKHX TEPEMBIUEK, TaK ke OOpazyloTCs W TBEpIbIC
nepembrukn. OOpa3zoBaHuE TBEPABIX TEPEMBIUEK MEXKIYy YaCTUIAMHU TPaHYIHPYEMOTO
MarepHaia MpoucXoaut B pesynbrare kpucrammusaiuu Ca(HoPO,),, Mg(H2PO4),2, NH4H.PO, 13
KUAKOW (ha3bl TpaHyd MPH UX BBICYIIMBAHUHA W B PE3YJbTaTe XMUMHUYECKON PEAKIUU MEXKITY
cBoOOIHON (ocopHOI KHCIOTOM, couepiKamieicss B IMOPOIKooOpa3HoM cynepdocdare u
aMMHA4YHON BOJIOM, COJEpIKAILCHUCS B YBIAXKHSIOMICH XUIKOCTH. Bce 3TH ABIEHUA NPUIAIOT
rpaHyliaM He0OXOIUMYIO TIPOYHOCTb.

N3 [9-10], u3BeCTHO YTO NPUPOAHBIN IEOJUT COACPKHUT B OINPEICTCHHOM KOJMYECTBE
Si0,,Fe;0, Al,O3, K,0, koTopsie B mporiecce TpaHyI000pa30BaHMs 3aMOIHSIOT TOPbI TPAHYI U
MPHUIAIOT UM 0oJiee BBICOKYI0O MEXaHHUYECKYIO MPOYHOCTh. A cBoOOaHas (ochopHas KucioTa,
collepkamiascsi B IMOPOMIKOOOpa3sHOM cymnepdocdare HacTUYHO pearupyer ¢ MHUHepalaMu
KaJIbIMTA, COJAEPIKAIIErOCs B MNPHUPOJHOM IIECOJHTE MU aMMHAYHOM BOJOM, COJEpXkaLIEHCS B
YBIKHSOMIEH XKUIKOCTH. [Ipy 3TOM MPOUCXOAAT PEaKIMH 10 CIEAYIOIUM YPaBHEHUSIM:

2H3PO4+CaC03—>Ca(H2PO4)2+2H20+C02
2H3PO4+|\/|gC03—>Mg(H2PO4)2+2H20+C02
H3;PO4+NH,OH—NH4H,PO4+H,0

Takum  oOpa3oM, TIONY4YeHHBIA TpaHYJIMpPOBaHHBIA  cymepdocdar, oboramaercs
JOTIOTHUTEIbHBIMU THUTATENbHBIMU 3JIEMEHTaMHU, KakK a30T, Kaliuid u marHui. OOoraieHue
kamueM mnpoucxoaut 3a cuer KO, copepxaierocs B COCTaBe MNPUPOJHOTO IIEOJHTA.
dopmupoBaHUEe K€ TPaHYJI MPOUCXOIUT 3a CYET YIUIOTHCHHS arjioMepaTroB B pPe3yJbTaTe
CIIMMAHUS OTIENbHBIX YACTHI[ TPAHYIMPYEMOro MarepHaia MOJ JACWCTBUEM JAMHAMHYECKUX
Harpy30K, CO3JAIONIUXCSl TPH WX TMEPECHINKEe. YTIJIOTHEHHE arjioMepaToB COMPOBOXKIACTCS
BBIJIAaBIIMBAHUEM JKHJIKOCTH W3 TIOpP Ha MOBEPXHOCTH TpaHyi. [Ipormecc yBelndeHHs] pa3MepoB
TpaHyll TMpeKpamlaeTcsi, TOrJa KOrjJa KOJMYeCTBO JKUIKOCTH Ha TOBEPXHOCTH CTaHET
HEJOCTATOYHBIM JIJISl TPWIMITAHUS K HEW HOBBIX CcyxXux dacTuil. OOBIYHO BpeMs, B TCUCHHE
KOTOPOTO MPOUCXOTUT POCT TpaHys, MPUHUMAIOT 32 BpeMs TpaHyJIHUPOBaHUS, HO YIJIOTHEHUE
CTPYKTYpPHI arJIoMepaToB MPOAO0IKAETCS A0bIIIE.

[{enpro TaHHOTO WICCIIEOBAHUS SIBJISICTCS YITYUIICHNE KAaUeCTBEHHBIX U KOJTMYECTBEHHBIX
MoKa3aTeneil TpaHyIupOBaHHOTO cymepdocdara myTeM HUCHOIB30BaHUA JOOABKU-CMECU
MPUPOJHOTO ICOJUTA C THUAPOOKCHIOM aMMOHHS-IUISI YMEHBIICHHS TIOPUCTOCTH, YBEITHUCHUS
MIPOYHOCTH, a Takxke oborameHus cyrnephochaTHBIX TPaHysl JOMOJTHATEIFHBIMU MATATEITBHBIMHU
AIIEMEHTaMH- a30TOM, KaJlueM U MarHUueM.

Bmusane  mo6aBok  Ha  (MBWKO-XUMHUYECKHME W MEXaHWYECKHE  IOKa3aTeln
TpaHyIMpOBaHHOTO  cymepdocdara U3ydalud  IKCHEPUMEHTATbHBIMU  HCCIEIOBAHUSIMU,
MpOBeJEHHBIMU B JlabopaTopHoM Tpanyistope (Puc.1). Beibop cooTBercTByIONMX A00aBOK B
BUJIE OPTraHWYCCKUX WM HEOPTaHWYECKUX COCIWHEHWH, HAa Halml B3I, JOJDKHO
OCYIIECTBIISATHCS, UCXOJIS U3 CIEIYIOIINUX COOOPaKEHUH: a) UCIIOIb3yeMOe COeTUHEHUE JOIKHO
YACTUYHO PACTBOPSTHCS B CBA3YIOIIEM BEMIECTBE (B BOJE); 0) €ro KpUCTALTU3AIMS B TIpoliecce
CYIIKH JOJKHA 00€CreunTh 00pa3oBaHWE IOMOJHUTEIBHBIX "MOCTHKOB" MEXIYy YacTHIIAMHU
MOpOINKAa YW yMEHBIIEHHE CBOOOJHOTO 00BEMa B TpaHyse; B) YIYUIIUTh KaueCTBEHHBIE U
KOJIMYECTBEHHBIC TIOKa3aTeld TOBAapHOW mpoaykinuu. Hcxonas w3 3Toro, B J1aOOPaTOPHBIX
YCIIOBUSAX MCCIEAOBAHO BIUSHHE CMECH MPUPOIHOTO II€OJIUTAa C THAPOOKCHUIOM aMMOHUS
(NH,OH) Ha cocraB, (QU3MKO-XMMHYECKHE M MEXaHHYCCKHE CBOMCTBAa T'PaHYJIUPOBAHHOTO
cynepdocdara. IkciepuMeHTATIbHBIE UCCIIEIOBAHMS TPOBOIMIN B JabopaTopHOM OapabaHHOM
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rpanynarope auamerpom 12 cm, mimHoro 80 cM, yrioBoi cKopocThio BparieHus 30 MuH" T
CTEMNEHbIO 3aIoIHeHUs, paBHOU 15%.

B 6apabannblii anmapat AJi YBIaXHEHHUS MOPOIIKOOOpa3Horo cynepdocdara ¢ moMoIIbo
(hOpPCYHOK, PaCIIONOKEHHBIX B HECKOJIBKHUX TOYKAX I10 JJIMHE, MTOAABAIOCH CBSA3YIOIIECE BEIIECTBO
cocraBa (macc. %): mpupomubii neonut-25-38; NH;OH-14-15; H,0-47-51. Pesynbrarsl
SKCIIEPUMEHTANILHBIX HCCIe0BaHUN TpUBEIeHbI B Taduie 1.

Tabauua 1.
3asucumocmo ¢)M3MK0'XMMU1£€CKMX U Mexanuyeckux noxkazameiell u cocmasa 20mo6o2o leO()meCl
(mac %) om konuvecmea u cocmasa 0obasxu (Ilpupoonwiii yeorum-35-38; NH,OH-14-15; H,0-47-51)

CooTHOIIEHUE

cynepdocdara P,Os P,O5 Brixon

U CBSI3YIOIIICH (ycB.) (cB0O.) N K0 MgO H.0 A, Mila Q,%

KHUJIKOCTH

1:0,10 18,21 3,52 0,25 0,12 0,14 0,87 0,8 57,6
1:0,15 18,53 2,95 0,44 0,15 0,18 0,93 0,9 58,8
1:0,20 18,85 2,58 0,63 0,18 0,26 1,01 1,0 60,2
1:0,25 19,02 1,75 0,86 0,24 0,30 1,09 1,1 63,7
1:0,30 20,03 0,28 1,56 0,34 0,40 1,12 2,6 84,6
1:0,35 20,26 0,24 1,62 0,37 0,43 1,25 2,7 85,1
1:0,40 20,45 0,18 1,70 0,42 0,45 1,36 2,8 86,2
1:0,45 19,31 0,12 1,73 0,46 0,48 1,39 1,2 65,4
1:0,50 18,75 0,10 1,75 0,50 0,52 1,45 1,0 58,5

Kak crmemyer w3 »3TOM Tabmuipl, Hamboyiee BBHICOKAS MPOYHOCTH TPaHyJ JOCTUTACTCS TPH
COOTHOIIIEHUH MOPoLIKooOpa3Horo cynepdocdara u cazyromiero Beuiectna 1 : (0,30-0,40). [Ipu
ATOM Pacxo]l M3BECTHSKA IMOJHOCTHIO MCKIIIOYACTCs, a KUCIBIA cynepdocdar HelTpanuzyercs
aMMMa4yHOM BOJIOM, BXOJfIIEH B COCTaB YBIAXKHSIOMIEH MXHJIKOCTH, a TaKXe YacTUYHO
HEHTpanu3yercss MUHEpaJlaMH KaJbIUTa, BXOAAIIMX B COCTAaB IMIPUPOJHOTO IIEOJIUTA.
[ToBblIeHNE MPOYHOCTH TIpaHyd OOBACHSAETCA TEM, YTO BXOASIIME B COCTAaB IPUPOIAHOIO
neoiura SiO;, Fe 0, Al,O3, K;O 6Gosiee mpovyHO CBSA3BIBAIOT YacTHIbl cymepdocdara mpu
(GopMHpOBAHUU TpaHyJ, 3aMOJHSIOT MOpPHl M O0ecreynBaroT Oosiee MOJHOE UX OKaTbIBaHME.
Bxonsmiass B cocTaB yYBI@XHSIONMIEH >KUIKOCTH aMMHauHas BOJA M BXOJANINE B COCTaB
IPUPOJHOTO 1IE0JINTa MUHEpPAIbl KalblIUTa pearupyroT co cBoOOAHON (pochopHOI KUCIOTOMH,
BXOJSIIEH B COCTaB TMoOpomkooOpazHoro cymnepdocdara, U TOJY4YCHHBIE TMPU ITOM
Kanpuuiauruapodocdar, amMmonuguruapodochar u Marmuiiauruapodochat KpuUCTAIIIH-
3ytoTcst.  DPopmupyromasics KpUCTAUIMYECKas CTPYKTypa OSTHUX COJEeH COMpPOBOXKIACTCS
0o0pa3oBaHMEM TOYEUHBIX JAe(EKTOB, KOTOpbIE OJAaronpHsITHO BO3JCHCTBYIOT Ha MEXaHU3M
oOpa3oBaHus rpaHyia. TakuM 00pazoMm, MPOBEACHUE IpOoIecca TPAHYIANWHA B ONTHMAJIbHOM
MHTEpBaJIe COOTHOILIEHUH MOpOoLIKooOpazHoro cynepdocdara U yBIaKHSIOLIEH KUIKOCTH, T.€.
npu cootHoreHuu 1 : (0,30-0,40) mo3BOISET MOBBICUTh MEXAHUYECKYIO MPOYHOCTH TPAHYH 0
2,6-2,8 MIla, BeIxoa TOBapHOW (hpakiMM TIpaHylIMpoBaHHOTO cynepdocdara no 84,6-86,2% u
yIAYYIIATh KAaUYeCTBEHHBIC TOKA3aTeIM KOHEYHOTO MPOAYKTa 3a CUET €ro OOOTalIeHUs] TaKUMHU
HUTATENbHBIMU 3JIEMEHTAMU, KaK a30T, KaJIUi U MarHui.

C menpio BBISICHEHHS SBOJIIOIMHU POCTa TPaHyJ 1O JJIHHE 0apabaHHOTO ammapara POBOIMIN
CHUTOBOM aHalM3 TpaHyldra, NpoObl KOTOPHIX OTOMpaIMCh TO JJIMHE TIpaHyIsITopa Ha
paccrostausix L 10,20,40,60,80 cm, macca kaxmoi mpoObl coctaBisuia 200 1. B manbHeimem
Kaxayro npolOy mpocymmBanmu mpu temneparype t=100°C B TedyeHme ogHOTO dYaca W ee
npoceuBanu yepe3 cuto (13 mryk) pasmepamu0,1-6,0 mMwm; Qpakuuu, COOTBETCTBYIOIINE
OTpeIeIeHHBIM MHTEpBAlaM pPa3MepOB-B3BEIINBAIN. DKCIEPUMEHTAIbHbBIE 3HAYCHUS CUTOBOTO
aHaJIM3a 10 U3MEPEHUIO KaK10M (ppakuuy mpuBeaeHbI B Tabmuue 2.
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3KCH€pMM€HmaJZbH0€ uccnedosanue npoyecca cpanyiupoeanusl nOpOWKOO6pCl3Hle

Mamepuanos ¢ npumMeHeruem mMooupuyupyrouux 000asox

Tabnuua 2.
DxcnepumeHmanvubie OaHHble pacnpedeneHUsl 2panyi o pasmepam U no OluHe annapama
Pa3z- L=10cm L=20cMm L=40cm L=60cm L=80cm
Mcp Mg,T ®, Mg,T o, Mg,T Q, mg,r Q, mg,r Q,
(paxit mac. Mac. mac. Mac. Mac.
i1, MM TOJISL. TIOJISL. IOJIs. TIOJISL. TTOJISL.
0,1-0,2 | 15,47 | 0,077 | 10,02 | 0,050 | 3,98 | 0,020 | 597 | 0,030 | 3,02 0,015
0,2-0,4 | 19,37 | 0,097 | 11,75 | 0,059 | 6,87 | 0,034 | 9,02 | 0,045 | 4,58 0,023
0,4-0,6 | 22,58 | 0,113 | 14,98 | 0,075 | 11,05 | 0,055 | 10,95 | 0,055 | 7,04 0,035
0,6-0,8 | 26,93 | 0,135 | 16,87 | 0,084 | 12,93 | 0,065 | 13,68 | 0,068 | 9,03 0,045
0,8-1,0 | 28,87 | 0,144 | 18,93 | 0,095 | 14,67 | 0,073 | 1537 | 0,077 | 1051 0,053
1,0-1,2 | 26,96 | 0,135 | 22,41 | 0,112 | 16,91 | 0,085 | 17,81 | 0,089 | 15,07 0,075
1,2-15 | 2365 | 0,118 | 2584 | 0,129 | 19,79 | 0,099 | 19,92 | 0,100 | 17,95 0,090
1,5-2,0 | 18,32 | 0,092 | 24,58 | 0,123 | 22,00 | 0,110 | 22,16 | 0,111 | 20,14 0,101
2,0-25| 11,00 | 0,055 | 20,96 | 0,105 | 24,86 | 0,124 | 25,03 | 0,125 | 2107 0,105
25-30| 517 | 0,026 | 16,73 | 0,084 | 23,98 | 0,120 | 2596 | 0,130 | 2900 0,145
3,0-40| 1,05 | 0,005 | 10,05 | 0,050 | 21,04 | 0,205 | 17,81 | 0089 | 2994 0,150
40-50| 052 | 0003 | 618 | 0,031 | 1492 | 0,075 | 11,62 | 0058 | 2319 0,116
5,0-6,0 | 0,00 0,00 062 | 0,003 | 7,03 | 0035 | 456 | 0023 | 867 0,043

mg,-MaCCB. TpaHyJI ONIPEACICEHHOTO pa3Mepa B KaXXIA0M CUTE, @-MaccoBas O0JIA (I)paKLII/II/I

Kak BuaHO 13 Tabn.2, B HaYaIbHOM y4acTke Oapabannoro ammapata (L=10cm u L=20cm)
noJisi (ppakiuu ¢ MEHBIIUMHU pa3MepaMu HauOoJiee BBICOKHE, a JOJs (PaKIUH C OOJIBIIMMU
pasmepamu HamOoisiee Hu3kue. Ho B ceduenumsx L=40cm, L=60cm m L=80cm MmaccoBas mois
dpakuu ¢ pazmepamu 1,0-5,0 MM siBiIsIeTCst HauOOJIEe BEICOKOM.

Takum o0pa3om ,c IPUMEHEHHEM IMPHUPOJHOrO LIEO0JUTa B CMECH C aMMMAa4yHOM BOJOH B
KauecTBe MOJUPUIMPYIOMIEH H00aBKH, C OJHOM CTOPOHBI YIyUIIAIOTCS (DU3UKO-XUMUUYECKUE
CBOMCTBa 00pa3oBaBIIMXCS TIpaHyld, 3a CUET 3alOJHEHUS TMOpbl TPaHyd B IpoLEcce HX
dbopMUpOBaHUH, C JPYroil CTOPOHBI MOJIy4YE€HHBI TpaHyIMpOBaHHBIA cynepdocdar
oOoraiaercs JOMOJHUTENBHBIMU TUTATEIbHBIMM JJIEMEHTAMH, TAaKMM KakK a30T, KaJlud u
MarHui, 3a cYeT KPUCTAJUIM3ALMM COOTBETCTBYIOUIMX COJIEH 3THUX 3JEMEHTOB B IIpOILECcCe
HelTpanu3anuu cBoOOAHON GdochopHON KHCIOTHL, coaepXkalleiics B MOPOLUIKOOOpa3HOM

cynepdocdare.
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XULASO
MODIFiKASIYAEDICi OLAVOLORDON ISTIFADO ETMOKLO TOZSOKILLI
MATERIALLARIN DONOVORLOSDIRILMASI PROSESININ TIDQIQI
Samadov M.M., Ohmadov V.N., Mustafayeva G.M., |BabayevS.B.,|Samadli V.M

Acar sozlar: donovarlosmoa, superfosfat, mohkomlik, modifikasiyaedici alavalor, namlasdirma,
fraksiya

Tozsakilli superfosfatin denavarlogdirilmoesi prosesinde namlondirici vo neytrallasdiric1 reagent

kimi tobii seolitlo ammonium hidroksidi mshlulunun garisigindan ibarat olan suspenziyadan istifade

edilmisdir. Ilkin superfosfatda olan sorbost fosfat tursusu tobii seolitin torkibindo olan kalsit, dolomit

minerallari1 vo ammonium hidroksid vasitosilo neytallasmasi bas verir. Neytrallasma reaksiyalari

naticasindo yaranan ammoniumdihidrofosfat, magneziumdihidrofosfat vo kalsiumdihidrofosfat duzlar

hesabina alinan donover superfosfat slava qida elementlari azot, fosfor va kaliumla zonginlagir, ham¢inin
donavar superfosfatin fiziki- mexaniki xassalori do yaxsilasir.

SUMMARY
INVESTIGATION OF GRANULATION PROCESS OF POWDERED MATERIALS
BY USING MODIFYING ADDITIONS

Samadov M.M., Ahmadov V.N.,Mustafayeva G.M., Babayev S.B., | Semedli V.M.

Keywords: granulation, superhosphate, firmness, modifiying, additions, moistening, fraction

The possibilities of improvement of the qualitative indices of intensifying additions natural ceolit
with ammonium hidroxide (NH4OH) fovoring decrease of porosity and increase of granule strength are
considered. The mass exchange problem of moistening granules has been solved, the dependence of
thickness of moistening and strength on granule porosity have been determined.

Daxilolma tarixi: [lkin variant 24.11.2017
Son variant 20.06.2017
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Molumdur ki, benzol niivesindo avozedicilor miisbot yiiklorin polyarlasmasinda istirak
etmoklo o kompleksi stabillogdirmok, yaxud destabillosdirmok benzol niivesindo halogeni
mioyyan voziyyats istiqgamatlondirir. ©vozedicinin orientasiya tosir istiqamaoti araliq davaml o-
kompleksinin omala golmoasi ilo izah olunur.

Ug qrup ovazedicilar forglondirilir:

1. Ovazedicilor —CH,, —R, +Jeffektino malikdir vo benzol holgasini zoif

aktivlogdirirlor —NH;, -NHR, —OH ovozedicilori giiclii;, -NHCOCH3;, -OCH3, —OR va s.
ovozedicilori iso elektrofil halogenlosmo reaksiyalarinda ¢ox zoif aktivlogdirici tosir effektino
malikdir. Bu ovazedicilar elektrodonor avazedicilordir vo benzol halgoasinds halogeni orta — (2)
vo para — (4) vaziyyatloring orientasiya edirlor.

2. Ovazedicilor — halogenlor (Cl, Br, J, F) — avozedici kimi benzol halgesinde -J, +M
effektino malikdir, elektrodonordur vo elekterofil halogenlosmads benzol halgasini
dezaktivlogdirirlor. Onlar ikinci halogeni orto- vo para- vaziyyatlora gondarirlor.

3. —J vo —M effekto malik elektroakseptor avozedicilor —-N*(CH3)3—-NO,, —C=N, elektrofil
ovozolunmada benzol holqosini dezaktivlosdirirlor vo halogeni benzol holgesinde  meta-
voziyyata istigamatlondirir.

0] ) @) 0]
I I I I
CcC — C — C —S OH, CFs— CCh—
\ \ \ \\
H OH 0] R O__

Elektroakseptor dezaktivlogdiricilor oldugda aromatik birlogsmolorin halogenlosmoasinda
katalizatordan istifado olunmasi miitloqdir. Bu reaksiyalar yiiksok temperaturda bas verir.

Hidroksil grupu elektrodonor avazedicilors aid oldugu iigiin halogeni orto- (2) vo para- (4)
voziyyatlora istiqgamotlondirir. Fenollar giiclii vo zoif elektrofil ovozedicilorin biitiin tipik
reaksiyalarina daxil olur. Fenolun molekulyar xlor yaxud bromla polyar miihitdo halogenlos-
masini monohalogenlosma morholosindo saxlamaq c¢otin olur. Fenolyat ionunda cox giiclii
oksidlosdirici qrup-oksigen atomu oldugu tigiin fenolyat ionu ilo halogenlosmo fenoldan daha
sirotli gedir. Halogenovozli fenol fenola nisboton daha giiclii tursu xassolidir. O, asan
dissosiasiya edarak ikinci va ticlincu halogen atomunun orto - vo para- vaziyyats daxil olmasini
asanlagdirir.

Fenollar giiclii vo zaif elektrofil agentlorlo praktiki olaraq elektrofil avozetmonin biitiin
tipik reaksiyalarina daxil olur. Fenollarin halogenlasmasinds Lyuis tursulari (FeCls, FeBrs, AICI3
v s.) talob olunmur vo molekulyar halogenlorin tosiri ilo asanligla halogenlosir.
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Fenollarin monohalogenli téramalarini geyri-polyar miihitdo halogenlogsms ilo almaq olar,
bu zaman fenolun dissosasiyasi bag vermir.

H OH OH

Cl
rcl, —CCl .

Halogenlosmo agenti kimi halogenlorin 6zlorindon bagga halogenlorin dioksanla
kompleksindon do istifads olunur. Biitiin hallarda brom vo yodlasmada para- va orta- izometrlor
xlorlagmadan ¢ox almir. Fenolun xlorid tursusunda xlorlasmasi, yaxud HBr tursusunun mohlulu
ilo bromlasmas1 zamani dissosasiya tamamilo dayanir vo halogenlogmoya fenol 6zli moruz qalir.
Bu zaman segilmis soraitdon vo hidrogenin miqgdarindan asili olaraq, p-brom fenol, yaxud 2.4-
dibromfenol alinir. Xlorlasma CCl; mohlulunda asagl temperaturda aparldiqda tgtinci o
izomerin ¢ixim1 25%-0 godor olur. Temperaturu 60°C-yo qodor artirdigda o—izomerin ¢iximini
kifayat gqodor artirmaq olur. Homginin NaOCI, SO,Cl,,PCI3PCls va s. istiraki ilo do monoxlor
toromolorin alinmasi kimyavi tisulla hoyata kegirilmisdir.

Moalumdur ki, bir ¢ox iizvi maddolorin alinmasi zamam kiilli migdarda abgaz hidrogen
xlorid alir vo ekoloji tohlilko monboyino ¢evrilir. Alinan tullanti abgaz hidrogen xloridden
elektrokimyavi sistemdo istifado etmoklos, fenolun,
krezollarin, naftollarin, aromatik aminlorin vo s.
xlorlagmasint hoyata kegirmoklo miixtolif mohsullar p .
almaq, homginin ekoloji tohliikesizliyi tomin etmok el =z
miimkiindiir. <

Tacriibi hissa. Fenolun monoxlorun téramolorinin
elektrokimyovi sistemdo tullantt hidrogen xlorid,
natrium hipoxlorit vo sulfuril xlorid istirak: ilo alinmasi
torafimizdon hoyata kecirilmisdir. Proses termostat, oks-
soyuducu, sifon vo qarigdirict ilo tochiz olunmus
diafragmasiz silindrik elektrolizerds aparilmigdir.’

Sistem sabit coroyan monboyino vo ampermetra
ardicil birlosdirilmisdir. Prosesdo hidrogen xloriddon
xlorlagdirict agent kimi istifade olunduqda katod olaraq
grafit anod olaraq 1iso orta elektroddan istifado
olunmusdur. Xlor fenolun c¢iximimi vo xlorlasma
prosesinin siiratini artirmaq Uclin homogen miihitdo
tullanti  hidrogen  xloridinelektrolizindon  alinan
molekulyar xlor, osason do, uygun inert holledicido
(ccl,) hall olmus xlordan istifado olunmusdur.
Reaksiya 20-30°C temperaturda aparilmisdir. Elektroliz e o
zamani ayrilan xlora kalium yodid mohlulu ilo nozarat <
olunur. Reaksiyaya daxil olmayan fenol xlorlagmis
mohsullardan reaksiya qarisiginin efir mahlulundan 10%-
li potas mohlulu ilo ayrilir. o- vo p-izomer qarisigimi iso . o :
qal;nama temperaturla}gnm bir—biriIr)lden 4108 fgrc;glandiyi elekfrollz Jurgusu. [-elektroliz
ticlin fraksiyal distillo ilo asan ayirmaq olur. qurgusunun kéynayi, 2- anod, 3-

Secilmis soraitdon asili olaraq, o- va p-xlor fenol ~ Katod, 4 - kran, 5 - aks soyuducu, 6
yaxud 2,4 dixlorfenol, homginin az miqdarda trixlorfenol - damct qifi, 7- qarisdirici, 8- KJ
da almir. Proses natrium hipoxlorit istiraki ilo  mahlulu.
aparildiqda da elektrod kimi qrafit (katod) vo ORTA

Cixan

Sakil 1. Siisodon hazirlanmis
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Fenolun elektrokimyavi tisulla xlorlasmast

(anod), hoalledici kimi CCI,-don istifado olunur. Proses 10°C-do aparilmisdir. Burada o- vo p —
xlor fenolun c¢iximi molekulyar xlora nisboton yiiksok (p - xlor dstiinlik toskil edir),
trixlorfenolun ¢iximi iso nisbaton asagi olur.

Gostorilon iisullarla yanasi, fenolun sulfuril xloridle xlorlagmasi da aparilmisdir. Proses iki
morholado hoyata kegirilmisdir. Birinci morholoda 0,51 hocmli 3 bogazli reaksiya kolbasina gati
sulfat tursusu, mis qirintilart slave olunur, 90 dog. miiddstine qizdirmaq va qarisdirmagla alinmis
SO, qazi, ikinci morhalads fenolun elektrokimyavi xlorlagmasi tigiin sistema verilir. Bu prosesdo
kiikiird-qrafit (katod) veo qrafit (anod) elektrodlarindan, holledici kimi iso CCl,-don istifado
olunmusdur. Proses 40°C temperaturda, 2,6A coroyan siddotindo vo 0,1A/sm? carayan sixliginda
aparilmigdir. Reaksiya noticosindo o— vo p— izomerlorin garigigi alinir, o— izomer stiinliik toskil
edir. Onlarin mol nisbotlori 0,15:1 kimidir. Reaksiyaya daxil olmayan fenol xlorlasmig
mohsullardan, reaksiya qarisigmin efir mahlulundan 10%-1i potas mohlulu ilo ayrilir. o— va p—
izomer qarigiginl iso qaynama temperaturlarinin bir — birinden kifayst qodor forqlondiyi iigiin
fraksiyal1 distillo isulu ilo asan ayirmaq olur. Prosesds tullant1 abqaz hidrogen xloridden istifado
olundugu tigiin proses ekoloji cohotdon daha sorfolidir. Istifado olunan reagentlorin bir gismi
(NaOCI,SOZCIZ) elo prosesin 6ziindaco alindigr {igiin iqtisadi cohotdon somorolidir vo araliq
mohsullar kifayat qader az alindigi iiciin reaksiya mohsullarinin tomizlik doracasi yiiksak olur.

Alinan mohsullar kimya sonayesindo, kond tosorriifatinda vo xalq tesorriifatinin miixtalif
sahalorinds istifads olunur.
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. PE3IOME
SJIEKTPOXUMHNYECKHNHU CIIOCOB XJIOPUPOBAHUS ®EHOJIA
Mypaooe M.M., I'yceiinoea U.I'., 'amamoe M.M., Hazaposa M.K., A2ae¢ A.A.

Knrouesvie cnoea: enon, 0en301, 9INEKMPOXUMUYECKAS CUCMEMA, XAOPUCHbIL  8000POO,
IKON02UYECKU OE30NACHbI.

IMpencrasienHas paboTa MOCBAIICHA XJIOPUPOBAHHIO (PEHOJIOB B 3JICKTPOXMUMHUYCCKOW CHCTEME C
MCIOJIb30BaHUEM CEPOrpauTOBOTO ISKTPOa U adra3a XJIOPUCTOrO BOJIOPO/IA, MOIYICHHOTO B KA4eCTBE
OTXOJIAIIETO ra3a B OPraHMYECKOM CHHTE3e. B OT/IMUMe OT XUMHUYECKOIro METO/Ia XJIOPUPOBaHKE U3 abras
NCl u SO, - momy4eHHOro B caMOM MPOLECCE, BIMSET Ha MOBBIICHAE BBIXOJa MOHOXJIOPOB, a TAKKe

o0ecreunBaeT IKOJIOTHIECKYI0 0€30I1aCHOCTh IPOIIECCy, T.€. CYIIECTBEHHO YMEHBINAIOTCS BBIOPOCH B
atMoc(depy BpPeIHbIX BEIIECTB.

SUMMARY
THE CHLORINATION OF PHENOL WITH ELECTROCHEMICAL METHOD
Muradov M.M., Huseynova I.G., Hatamov M.M., Nazarova M.K., Aghayev A.A.

Key words: phenol, benzene, electrochemical system, electrode, hydrogen-chloride, ecological
security.

The presented work is considered to demonstrate chlorination of phenol using abgas hydrogen-

chloride which is obtained as a waste at inorganic synthesis and sulphur graphite electrode at

electrochemical system. Despite of chemical method, both usage of waste hydrogen chloride and the

direct usage of SO, gas which is obtained in the process itself ensures in increasing of the yield of mono

chlorides and ecological security of carried out work, decreases the non-eco — friendly materials to
surrounding.
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Acar sozlar: soplimer, polimetilmetakrilat, asetilsalisil efirlori, allil efirlari, vinil efirlori.

Asetilsalisil tursusunun allil va vinil efirlorinin metilmetakrilatla radikal sopolimerlagma
reaksiyalar: todgiq olunmusdur. Monomerlorin nisbi aktiviikiori xromatografik tisulla toyin edilmisdir.
Miiayyan olunmusdur ki, sopolimerlogma reaksiyalart naticasinda statistik soplimerlor alinir.
Sopolimerlasma sabitlorinin qiymoatlori asetilsalisil tursusunun allil va vinil efirlorinin aktiviiklorinin
metilmetakrilata nisbaton asagi olduqlarm: géstorir. Reaksiyanmn kinetik qanunauygunluglari, eloco do
alinan sopolimerlarin qurulusu va bazi xassalori oyranilmisdir.

Son illordo bioloji aktiv polimerlor osasinda uzunmiiddstli tesiro malik dorman
maddalarinin, o climlodon antibakterial vo antiseptik preparatlarin islonib hazirlanmasina boyiik
maraq yaranmisdir. Antibakterial polimerlorin alinma tisullarindan biri bioloji aktiv qrupa malik
vinil monomerlorinin digor vinil monomerlori ilo radikal sopolimerlogsmasidir. Bu tip
reaksiyalarin todqiqi praktik ohamiyyoto malik olmaqgla yanasi, hom do nozori cohotdon do
vacibdir. Belo ki, funksional qruplu monomerlarin sopolimerlosmasi asnasindaki nisbi
aktivliyinin 6yronilmasi onun makromolekulda paylanma ardicilligina vo digor xassoloring tosiri
askar edilorok mogsodyonlii polimer materiallarin alinmasina imkan yaradir [1]. Bu noqteyi-
nozordon asetilsalisil tursusunun allil vo wvinil efirlorinin digor vinil monomerlarilo
sopolimerlogsma reaksiyalariin todqiqi ¢ox bdyiik maraq dogurur. Onu da geyd etmok lazimdir
ki, torkibindos bioloji aktiv salisil qrupu saxlayan az sayda monomer vo polimer malumdur [2].
Ovvalki tadgiqatlarimizda salisil tursusunun allil v vinil efirlarinin sintezi va sopolimerlogsmasi-
lo olagadar moalumat verilmisdir [3]. Toqdim olunan moaqals salisil tursusunun allil vo vinil
efirlorinin metilmetakrilatla (MMA) sopolimerlarinin alinmasi vo tadqiqins hasr olunmusdur.

Tacriibi hissa. Salisil tursusunun allil vo vinil efirlori molum iisullarla sintez olunmusdur
[4,5]. Asetilsalisil tursusunun allil vo vinil efirlorinin metilmetakrilatla sopolimerlogsma
reaksiyalar siiso ampulada metiletilketon mohlulunda 0,2% benzol peroksidi (BP) istirak: ilo
75°C temperaturda 4 saat miiddotindo hoyata kegirilmisdir. Ilkin monomer qarisiginmn {imumi
qatilig1 sabit olub, 1.0 mol/l-o barabordir. Monomerlorin nisboti iso 1-ci codvoldo gostorildiyi
kimi doyisir. Alinan sopolimerlor bir ne¢o dofo metiletilketon mohlulundan metanola ¢okdiiriiliir,
vakuumda (30-40 mm c.st.), 40°C temperaturda sabit ¢oki alana qoder qurudulur. Ag rongli toz
soklinds alinan soplimerlor metiletilketon va xlorlu tizvi halledicilords yaxs1 hall olur. Monomer
vo sopolimerlorin 1Q-spektrlori «(BRUKER» markal1 spektrometrdo ¢okilmisdir. Sopolimerlorin
termoqravimetrik analizlori «KDERIVATOGRAPH Q-1500 D» cihazinda hoyata kegirilmisdir.

Naticalar va onlarin miizakirasi. Sintez olunmus sopolimerlarin qurulusu onlarin spektral
analizlori (IQ- vo PMR-spektrlori) vasitosilo toyin edilmisdir. Monomerlorin vo alman
sopolimerlarin IQ-spektrlorinin miiqayisesi gdstorir ki, monomerlorin vinil qruplarina aid olan vo
gosa rabitoni xarakterizo edon deformasiya vo wvalent rogslori (990 vo 1640 sm™Y)
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sopolimerlogmodon sonra itir. Miirokkob efir vo benzol holgesino aid zolaglar (1720 va
1110 Sm'l) 159 hom monomerin, hom do sopolimerin spektrlorindo miisahids olunur.

Bundan olave, sopolimer niimunalorinin 1Q-spektrlorindo salisil cirupunun ovozlonmis
benzol niivasine aid ( 800-680 Sm'l, eloco do 780,750,730, vo 680 sm™) zolaglar miisahido
olunur. Beloalikla, sopolimerlarin 1Q-spektrlari osasinda Alasp- vo Vasp-nin MMA ilo sopolimerlori
ticlin asagidaki qurulus uygun goriils bilar:

s
CH,— (Ij e —CH» ——(le
CcC=0
| n Cl) m
C=0

OCH;,
@OCOCH3

g

—CH2—CI: —CH2—(I:H——
?zo n ?H2 m
OCH; O

Alasp vo Vasp—nin MMA ilo soplimerlogsmo reaksiyalarinda somonomerlorin nisboti genis
intervalda doyisirkon sopolimer hor zaman MMA ilo zongin olur. Sopolimerlogsmo
reaksiyalarinda monomerlorin nisbi aktivliyi gaz—maye xromatoqrafiyasindan istifads olunaraq
Jaaks iisulu ilo hesablanmisdir [6].

Monomerlar tigiin Alfrey vo Prays parametrlori (Q vo e ) do hesablanmigdir [7]. Tacriibonin

naticalari cadval 1-do verilmisdir.
Cadval 1.
Xromatoqrafik visulla Alysy va Vasy -nin MMA ilo sopolimerlasma sabitlarinin tayini (halledici: benzol,
inisiator: benzoil peroksidi-0,2%, daxili standart: toluol, 60°C)

Monomer qarisiginin ilkin Monomer qgarisiginin r r; Q: €1
torkibi, mol % sopolimerlagsmadan
sonraki torkibi
M; ‘ M; m ‘ my
Alygp MMA
10 90 9,62 82,50 0,07 | 1,19 | 0.04 0.08
90 10 99,03 8,80
Vasp MMA
10 90 9,62 81,20 0,044 | 1,49 | 0,80 0,13
90 10 94,21 9,00

Cadval 1-don goriindiiyli kimi, Al a5p Vo Vasp—nin MMA ilo sopolimerlosmo reaksiyalarinda
MMA somonomerlors nisboton yiiksok aktivliys malikdir. Allil va wvinil efirlorinin
polyarliglarinin (e) vo xiisusi aktivliklorinin (Q) asagi olmasi, vinilasetatda bu gostoricilor (Q=
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0.03 vo e=0.3-2 borabordir) monomerlarin soplimerlogsma reaksiyalarinda passiv rol oynamasina
sobab olur.

Codval 2-do Al ap vo Vap —nin MMA ilo radikal sopolimerlogsmosi reaksiyalarinda

monomer qarigiginin torkibinin (allil vo vinil efirlorinin monomer qarisigindaki nisboti) reaksiya
siirotino  (¢ixima), mol. kiitlosino (xarakteristik Oziliilitys) vo sopolimerlorin yumsalma
temperaturuna tosiri gostorilmisdir.

Cadval 2.
Alysp vo Vasy (M1) c-nin MMA (M) ila radikal sopolmerlasmasi reaksiyalarimn naticalori
(r=4saat, t= 75°C, halledici: metiletilketon, inisiator: benzoil peroksidi: 0.2% )

Ilkin qarigigin torkibi, moa % [n] Tyum, °C Cixim %
r/100 ma
M, \ M,
Al MMA
5.0 95.0 0.83 155 48.0
10.0 90.0 0.78 148 35.0
20.0 80.0 0.55 136 22.0
40 60 0.36 130 18.0
50 50 0.22 125 16.5
Vap MMA
10 90 1.1 151 78.0
25 75 0.92 142 62.0
50 50 0.58 134 53.0
75 25 0.46 121 38.0
90 10 0.31 110 27.0

2-ci cadvoldon goriindiiyli kimi, hor iki monomerin (Alsspve Vasp) MMA —a nisboton

qarigiqdaki miqdarinin artmasi ilo ¢iximin azalmasi, dolayisi ilo sopolimerlosma reaksiyasinin
sliratinin azalmasi vo eyni zamanda mol. kiitlosinin azalmazi miisahido olunur. Bu fakti allil vo
vinil efirlori {i¢iin xas olan zoncirin monomer vasitasilo 6tiiriilmasindo miihiim rol oynamasi ilo
izah etmok olar.
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PE3IOME
HCCIIENOBAHUE PEAKIINA CONTOJIMMEPU3ALINA AJUINJI-  BAHUJIOBOI'O 9®HUPA
ADETUJICAJNINJIOBOU KUCJIOTHI C METUJIMETAKPUJIATOM

Pacynzaoe H.I11., , Caghaposa I'.M.

Knrouegwle cnosa: cononumep, norumemuiMemakpuiam, aiiun08bill 3Qup, eUHUI08bIL dDup.

HccnenoBanbl peakiuu  pajviKaIbHOM  COTMOJMMEpH3AIlMM  aUlii- W BUHWIOBOTO 3dupa
alCTWICAIMIAIIOBOM KHUCIOTHl C MeTuiaMeTakpuiartoM. OTHOCUTEIbHBIE AKTHUBHOCTH MOHOMEPOB
ompezeneHsl  XpoMaTorpaduIeckuM METOJOM. YCTAaHOBJIEHO, YTO B PE3yNIbTaTe COIMOIUMEpPU3AINN
MOJIYYAIOTCSl CTATUCTUYECKUE COMOIUMEPHI. 3HAUCHUE KOHCTAHT COMOJMMEPHU3ALNU CBUACTEILCTBYET O
MEHBIIICH aKTHMBHOCTH aJUIWJI- U BHHUJIOBBIX 3()UPOB alleTHIICATHIMIOBON KUCIIOTHI 10 CPaBHEHHIO C
METHIIMETaKPHIATOM.

SUMMARY
THE INVESTIGATION OF THE COPOLYMERIZATION REACTIONS
OF ALLYL- AND VINYL- ESTERS OF ASETYLSALICILYC ACID WITH
METHYLMETACRILATE

Rasulzadeh N.Sh., [Azizov A.G), Safarova G.M.

Keywords: copolymer, polymethylmethacrylate, allyl ester, vinyl ester.

The radical copolymerizarion reaction of allyland vinyl esters of asetylsalisilyc acid with
methylmetacrilate has been investigated. The relative activity of monomers is determined basing on
chromatographic ways. It was identified that the statistic copolymers are obtained at the result of
copolymerization reactions. The value of constants of copolymerization showed that the activity of allyl
and vinyl esters of asetylsalisilyc acid is lower than methylmetacrilate.

Daxilolma tarixi: [lkin variant 18.07.2016
Son variant 20.06.2017
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PARAFINLI NEFTIN FRAKSION TORKIB ANALIZi VO REOLOJI
PARAMETRLORINO 9SASON AKTIVLOSMO PARAMETRLORININ
HESABLANMASI

OLIYEVA AZADO® SUKUR quz1
Sumqayit Dovlat Universiteti, doktorant
e-mail: breathe-no-more@list.ru

Agar sozlar: Reoloji parametrior, kinematik va dinamik ozliiliiklar, aktivlasmoa parametriari,entalpiya,
entropiya.

Molum oldugu kimi, quyulardan birbasa istehsal olunan neft geyri-nyuton mayelor qrupuna
aid olub, parafinli neftlor adlanir. Neftin hasilatt vo noqli proseslorindo parafin g¢okiintiilorinin
yigilmasi texnoloji miirokkablogsmalorin yaranmasina, neft hasilatinin azalmasina vo onun naqlinds
istifado olunana avadanliglarin vaxtindan ovval siradan g¢ixmasina sobab olur. Quyulardan hasil
olunan parafinli neftin reoloji parametrlorinin: sathi gorilmo omsalinin, sixliginin, dinamik vo
kinematik 6zliiliik omsallarinin todqiqi ilo onun halin1 miioyyon etmoklo miivafiq todbirlor gormok
miimkiindiir [1-4]. Bu mogsodlo geyri-nyuton neftlorin ilkin parametrlorini: karbohidrogenlorin
miqdarinin miioyyan edilmasi, torkib analizinin aparilmasi, gaynama temperaturunun miioyyon
edilmosi, neftin torkibindoki parafinin miqdarinin toyin edilmasi hoyata kegirilmolidir. Birinci
morholodo parafinli neftin fraksion analizi aparilmalidir. Bu mogsadlo tadqiqi nozords tutulmus
qeyri nyuton neftlori xiisusi maqnit qarisdiricist vasitosilo yarim saat qarigdirilir vo bundan sonra
niimunalarin xromotoqrafik analizlori aparilir.
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Sakil 1. “N.Narimanov” adina NOCI-nin 405 sayli quyusundan ¢ixarilan va naqlo hazirlanan neftin
fraksion torkib analizinin xromOtoqrammasi
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Parafinli neftin fraksion torkib analizi vo reoloji parametrlorina asason aktiviagmo
parametrlorinin hesablanmasi

Fraksion torkib analizlori Perkin Elmer firmasinin Perkin Elmer AutoSystem XL qaz
xromotoqrafinda reoloji parametrlorin todqiqi pH-1 toyin etmok {¢iin miixtolif hocmli
piknometrlordon vo miixtolif diametrli viskozimetrlordon, Milwaucee Instruments asinin istehsali
olan Mi 806pH/TDS — metrdon istifado etmoklo hazirlanmis proqrama uygun aparilmigdir.
Todgiqgatda istifado olunan biitiin niimunalor etalon niimunslorlo miiqayiso edilorok dyronilmisdir.
Tadgiqatlar Noriman Norimanov adina Neft vo Qaz ¢ixarma idarasinin 405-456 sayli quyularindan
gotiiriilmiis neft niimunolorindo aparilmisdir. Ilkin morholodo parafinli neft niimunolori hec¢ bir
xarici tasiro moaruz qalmadan todqiq edilir, yoni, karbohidrogen torkib analizinin aparilmasi {igiin
onun xromotoqrammasi ¢okilmisdir. Noticalor sokil 1-do verilmisdir.

Eksperimental noticolore osason karbohidrogenlorin {imumi miqdar1 vo fraksiyalarin
paylanmasi hesablanmigdir. Noticolorin tohlili {i¢lin parafinli neftin torkibindoki fraksiyalarin vo
fraksiya c¢ixislarinin kiitlo miqdarinin karbon atomlarinin sayindan asililiq grafiklori qurulmusdur
(sokil 2 va sakil 3).
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Qeyd olunanlardan olavo, alinmis xromotogrammaya asason qovulmus neft fraksiyalarinin kiitlo
miqdarmin temperaturdan astliliq qrafiklori qurulmusdur (sokil 4).
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agn. o
. ¥ S$akil 4. N.Norimanov” adina
v NOClI-nin 405 sayh
® - quyusundan ¢ixarilan
) A parafinli neftlords govulmus
. neft fraksiyasinin kiitlo
- miqdarinin temperaturdan
» = asulihig
a 100 200 300 400 dli] o8 00
Cadval 1.
“N.Narimanov” adina NOQCI-nin amtaa rezervuarindan gotiiriilmiis neft niimunasind
karbohidrogenlarin fraksiyalara géra paylanmasi
Fraksiya Miqdar (kiitlo, %) Cuxam (kiitlo, %) Qaynama temperaturu, S
C2 0.005 0.005 0
C3 0.81 0.086 0
C4 0.421 0.507 0
C5 1.143 1.650 36
C6 1.149 2.799 69
c7 2.942 5.741 98
C8 4.353 10.094 126
C9 3.457 13.551 151
C10 3.306 16.857 174
Cl1 3.052 19.999 198
C12 3.060 22.969 216
C13 3.665 26.634 235
Cl4 3.677 30.311 254
C15 4.087 34.398 271
C16 3.521 37.919 287
C17 3.578 41.497 302
C18 3.995 45.492 316
C19 3.961 49.453 330
C20 3.350 52.803 344
Cc21 3.150 55.953 356
C22 3.145 59.098 369
C23 3.016 62.114 380
C24 2.841 64.955 392
C25 2.944 67.899 402
C26 2.456 70.355 412
c27 2.700 73.055 422
C28 2.661 75.716 431
C29 2.890 78.606 440
C30 2.816 81.422 449
C31 2.826 84.248 458
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parametrlorinin hesablanmasi

Fraksiya Miqdari (kiitlo, %) Cixim (kiitlo, %) Qaynama temperaturu, °S
C32 2.089 86.337 466
C33 1.965 88.302 474
C34 1.799 90.101 481
C35 1.717 91.818 489
C36 1.347 93.165 496
C37 1.387 94,552 503
C38 1.147 95.699 509
C39 1.067 96.766 517
C40 0.936 97.702 522
C41+ 2.298 100

Codval 1-don goriindiiyti kimi, parafinli neftin gaynamasi 69°C-don baslayir. Odobiyyat
molumatlarinin tohliline asason geyd etmok olar ki, gaynamanin orta temperaturu qovulmus neft
fraksiyasinin kiitlo miqdarmin 50% - nin qaynama temperaturuna uygun golir. Alinmis naticalor
gostorir ki, qaynamanin orta vo son temperaturlar: miivafiq olaraq 330°C vo 540°C — dir. Bundan
olavo, har bir fraksiyanin orta molekulyar kiitlo payr vo orta molekulyar kiitlonin qiymati toyin
edilmigdir (Cadval 2.).

Cadval 2.
“N.Narimanov” adina NQCI-nin amtao rezervuarindan goriilmiis neft niimunalarinda
hor bir fraksiyanin orta molekulyar kiitlaSinin qiymoti
Fraksiyanin Fraksiyanin Fraksiyanin Fraksiyanin
Fraksiya | molekul kiitlosi, | neftdoki kiitlo Fraksiya molekul neftdoki kiitlo
q/mol pay1, q/mol kiitlosi, pay1, q/mol
q/mol
C2 30 0.00150 C22 310 9.74950
C3 44 0.03564 C23 324 0.77184
C4 58 0.24418 C24 338 9.60258
C5 72 0.82296 C25 352 10.36288
C6 86 0.98814 C26 366 8.98896
C7 100 2.94200 C27 380 10.2600
C8 114 4.96242 C28 394 10.48434
C9 128 4.42496 C29 408 11.79120
C10 142 4.69452 C30 422 11.88352
Cl1 156 4.76112 C31 436 12.32136
C12 170 5.20200 C32 450 9.40050
C13 184 6.74360 C33 464 9.11760
Cl4 198 7.28046 C34 478 8.59922
C15 212 8.66444 C35 492 8.44764
Cl16 226 7.95746 C36 506 6.81582
C17 240 8.58720 C37 520 7.21240
C18 254 10.1473 C38 534 6.12498
C19 268 10.61548 C39 548 5.84716
C20 282 9.44700 C40 562 5.26032
C21 296 9.32400 C41 576 13.23648
Parafinli neftin orta molekul kiitlosi: M1.=293.1247

Alinmus naticalarin tohlili gosterir ki, sinaq quyusundan gétiiriilmiis parafinli neftin torkibindo Cg
fraksiyasinin miqdari 4,4%, Ci, Ci1g vo Cypo, fraksiyalarinin kiitlo miqdart iss 3,4- 4% otrafinda olmusdur.
Bu fraksiyalar qarisiqda istiinliik togkil edir. Torkibdo C; -C7 va Cyg fraksiyalarmin miqdarlart on kigik
olmusdur. Codvol 3-don goriindiiyii kimi, todqiq olunan neftdo normal parafinlorin torkibindo
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paylanmasinda har hansi qganunauygunluq yoxdur. Belos ki, torkibdo n - Cyg fraksiyast on ¢ox 1,57 kutla%,
on az1 189 n — C; fraksiyasi 0,005 kutlo %, olmusdur.

Cadval 3

“N.Narimanov” adina NOQCI-nin amtaa rezervuarindan goétiiriilmiis

neftda normal parafinlarin

paylanmasi va iimumi miqdart

Parafinlor Miqdar (kiitls , %) Parafinlor Miqdar(kiitla , %)
C2 0.005 n-C24 0.785
C3 0.08 n-C25 0.997

n-C4 0.31 n-C26 0.694
n-C5 0.741 n-C27 0.691
n-C6 0.496 n-C28 0.718
n-C7 0.521 n-C29 0.729
n-C8 0.528 n-C30 0.625
n-C9 0.691 n-C31 0.813
n-C10 0.558 n-C32 0.475
n-C11 0.693 n-C33 0.537
N-C12 0.686 n-C34 0.506
n-C13 0.745 n-C35 0.58
n-Cl4 0.948 n-C36 0.382
n-C15 1.024 n-C37 0.371
n-C16 0.889 n-C38 0.319
n-C17 0.961 n-C39 0.21
n-C18 0.865 n-C40 0.228
n-C19 1.157 n-C41 0.144
n-C20 1.033 n-C42 0.101
n-C21 0.857 n-C43 0.064
n-C22 0.849 n-C44 0.027
n-C23 0.83 iimumi 25.463

Normal parfinlorin imumi miqdan 25,463% kiitlo toskil etmisdir. Noglo hazirlanmis neft
niimunolarinds fraksiyalarm orta molekulyar kiitlolori toyin edilmis vo naticalor cadvel 2-do verilmisdir.
Goriindiiyii kimi, niimunslorin torkibindo Cpg vo Csp fraksiyalarimin neftdoki kiitlo payr 11,79 vo 11,80
g/mol, parafinli neftin orta molekul kiitlori 293,1247 togkil edir. Alinmis naticalorin tohlili gostorir ki,
todqiqat obyekti kimi secilmis parafinli neftin 6zIiiliiyii kifayst qodor yiiksokdir. Bunu asagidaki kimi izah
etmak olar. Neftin torkibindo parafinin konsentrasiyast kicik olduqda onun torkibindo md&vcud olan
kolloid hissaciklor bir-birindon kifayat qoder uzaqda yerloasdiyindon aralarindaki qarsiligh tesir zaif olur

(sokil 5a).

Sakil 5. Kolloid sistemin hissaciklarinin konsentrasiyasindan asili olaraq, sistemds mévcud olan miixtalif
mikrostrukturlar

Torkibdoa parafinin konsentrasiyasinin artmasi ilo kolloid hissociklor arasindaki mosafs kigilir
vo onlar arasinda meydana ¢ixan qilivvalorin tosirilo kolloid hissaciklori birlegorak assosiatlar
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Parafinli neftin fraksion torkib analizi vo reoloji parametrlorina asason aktiviagmo
parametrlorinin hesablanmasi

yaradir (sokil 5b). Bu zaman neftin 6zliiliiyii do artmig olur. Parafinin konsentrasiyasinin sonraki
artmasi ilo artiq assosiatlarin bir-birino birlogorok vahid faza toru yaratmasi bas verir (sokil 5c¢) ki,
bu da neftin 6zliiliiyiiniin koskin artmasina sabob olur.

Parafinli neftin reoloji parametrlorinin temperatur asililiglarinin tadqiqi [5] isindo tosvir
edilon tisullarla 290-340K temperatur intervalinda aparilmisdir vo naticolor cadval 4-do verilmisdir.

Cadval 4.
N.Narimanov” adina NOCI-nin 405 sayli quyusundan ¢ixarilan parafinli neft niimunasinin
reoloji parametrlorinin normal saraitdo temperaturdan asililigt.

T, K o, mN/m p, kg/m® v 10°, m’/san 17, mPassan
293.15 29.68 863.0 38.94 33.61
303.15 29.03 857.5 15.00 12.86
313.15 28.23 851.9 10.12 8.62
323.15 27.51 845.9 7.70 6.51
333.15 26.40 838.3 6.18 5.18
343.15 25.44 831.1 5.04 4.19

Molum oldugu kimi, mayelorin 6zlii axinin1 xarakterizo edon aktivlogsma (Gibbs) enerjisinin (
AG, yeni, axin zamani goriilon isi) axin zamani prosesi enerji baximindan xarakterizo edon
entalpiyant AH, , yani verilmig tozyiq vo temperaturda mayeni axma halina gotirmak tiglin sorf

olunan tam enerjinin vo mayelori axin zamam xarakterizo edon entalpiyanin toyin olunmasi
zoruridir. Mayelordo 6zli axinin  aktivlosmo Gibbs enerjisi AG, Eyring [13] vo Frenkel

nazariyyslarine gors

AG, =RTIn-L
o
diisturu ilo toyin edilir. Burada, (77,) parametri
N, hp
o = ll\\/l

ifadasi ilo toyin edilir. Burada (77) va ( p) miivafiq olaraq T - temperaturunda mayenin dinamik
ozlilik amsali vo sixligi, R - universal gaz sabiti, Na - Avogadro ododi, h - Plank sabitidir.
Belslikls, parafinli neftlor iigiin 6z1ii aximin aktivlesms entalpiyast (AH, )

din "
AH =R— o
d 1
i
T
ifadasi ilo toyin edilir [15-17]. Bu moagsadlo InZ nisbotinin Tl don asililiq grafiki qurulur. Bu
o

asililig1 doqiq ifads etmok tigiin asililiq

1 1)
In—n :a0+a1(—j+a2(—J
Mo T T

soklindo segilmisdir. Burada, ap, a; vo a» temperaturdan asili olmayan komiyystlor olub, riyazi
optimallagma tisulu ilo toyin edilir. (8) diisturunu (7) - do nozars almagla
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1
AH, = R{al +2a, [;ﬂ ©)

miinasibatini aliriq. Belalikla, (5)-9 asason (AG,), (9)-ifadasina asason isa (AH, ) toyin edildikdon

sonra, malum
AG, =AH, +TAS, (10)
termodinamik miinasibatine asason entropiyanin doyismasi ( AS ) toyin edilir. Qeyd edak ki, Gibbs

enerjisinin, entalpiyanin va entropiyanin dosyismolorinin hesablanmasi vo alinan naticolorin tohlili
mayenin (vo ya mohlulun) struktur hali haqqinda melumat almaga imkan verir. Belo ki, 6zli
aktivlosmo parametrlori miioyyon xarici tosir (temperatur vo tozyiq doismolori, konsentrasiya)
naticasinds mayeds bas veron enerji vo struktur doyigmolorini miioyyon etmays imkan verir.
Beloliklo, parafinli neftin reoloji parametrlorinin codval 4-do verilmis qiymotlorindon istifads
etmokla, (5) (9) vo (10) ifadslorine asason aktivlosmo parametrlori toyin olunur vo alinmis noticalor
cadval 5-do verilmigdir. Gorlindiiyii kimi temperaturun otaq temperaturundan 345 K-o gador artmast
zamant hom entalpiyanin, hom ds entropiyanin doyismolorinin xotti qanunla azalmasi miisahido

edilir. Gosterilon temperatur intervalinda (AH, ) - 61.28 K-C/mol-dan 2.52 K-C/mol-a gadar (AS, )
is9 123,73 C/mol-K-don 60,93 C/mol-K-na gador azalmigdir. Amma Gibbs enerjisinin temperatur
asihligi kifayst godar miirokkobdir. Bels ki, (AG, ) otaq temperaturundan 313 K-o qador azalir

(24,99 - 23,20) kC/mol, (313 - 343) K temperatur iintervalinda isa, oksina, 23,20-don 23,43 kC/mol-a
godor artir.

Cadval 5
Parafinli neftlor iiciin nanotasirdan avval 6zlii aximin aktivlagma parametrlari
T,K AGﬂ,k—C AHn,k—C AS ¢
mol mol " mol -K

293.15 24.99 61.28 123.73
303.15 23.45 47.97 80.89
313.15 23.20 35.52 39.35
323.15 23.20 23.84 1.97
333.15 23.31 12.86 -31.37
343.15 23.43 2.52 -60.93

Cadval 5-don goriindiiyi kimi, parafinli neft niimunosi {i¢iin 6zlii axinin aktivlosmo
parametrlori temperaturun artmasi ilo azalir. Temperatur artdiqca neft molekullarinin istilik harokati
artir, molekullar arasindaki rabito zoifloyir, neftin axin1 asanlasir. Biitiin bunlar yekunda
temperaturun artmasi 110 AG,-nin qiymatinin azalmasina sabab olur.
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AHAJIN3 ®PAKIIMOHHOI'O COCTABA TAPA®UHUPOBAHHOM HE®THU Y PACYET
INAPAMETPOB AKTUBAIIUU HA OCHOBE PEOJIOT'HMYECKHUX ITAPAMETPOB
Anueea A I

Knioueswvie cnoea. peonocuueckue napamempvl, KUHEMAmMuieckas U OUHAMUYECKAs 6A3KOCHIb,

napamempbl aKmueayuy, SHMAaIbns, SHMPONUAL.

B pabore w3mararoTcs pe3ynbTaThl (PPaKIHOHHOTO XpoMaTorpaduvdeckoro aHanm3a mnapaduHAPO-
BaHHOW He(TH n3 HedTemoObBaromeld ckBakuHbl Ne405. Bpumn MccnemoBaHbl TeMIEpaTypHBIC 3aBUCH-
MOCTH IIIIOTHOCTH, KOE)q)(bI/IHI/IeHTOB MMOBCPXHOCTHOI'O HATSHKCHHA, AWHAMUYCCKUC W KHUHCMATHYCCKUC
BsA3KocTH. Ha OCHOBe 3TuX JaHHBIX OBIIM paccYUTaHbl U3MEHEHHs BHyTpeHHeH sHeprun ['n60ca, sHTanbnuu
Y DHTPOITUH 3TUX 00pa3IoB.

SUMMARY
ANALYSIS OF FRACTIONAL COMPONENT OF PARAFFIN OIL AND CALCULATION OF
ACTIVATION OF PARAMETERS ON BASIS OF RHEOLOGICAL PARAMETERS
Alieva A.Sh.

Keywords: equilibrium parameters, kinematic and dynamic viscosity, activation parameters, enthalpy,

entropy.

The paper presents the results of chromatographic analysis of fractional waxed oil from the oil-
producing well Ne405. The temperature dependence of the density, surface tension, dynamic and kinematic
viscosity were investigated. Gibbs change in internal energy, enthalpy and entropy of the samples were
calculated based on these data.
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Acar sozlar: Aminepoksid gatrani, aminlasma reaksiyasi, sarbast radikal mexanizmi, oksidlosma-
reduksiya sistemi, telomer mahsul, odadavamliliq xassasi.

Miiasir dovrde xassalori avvalcodon molum olan polimerlorin alinmasi onlarin todqiqi vo
totbiq saholorinin genislondirilmasi elmi va praktik cohotdon maraqli sahalordon biridir. Dovriin
toloblorine cavab vera bilacok keyfiyyetli vo perspektiv polimer vo polimer kompozisiyalarinin
sintezi bu giin do aktual olaraq qalmaqdadar.

Aminepoksid gotranlar1 bir sira materiallara qars1 yaxst adgeziyaya, yiiksok mohkomlik
gostariciloring, odadavamli vo kimyovi davamliligina, miihitin dagidic1 tesirlorino qarsi
doziimliiliiylino, asagi oOzliliiyiine goro sonayenin miixtolif sahoalorinds, xiisuson do, kimya
sonayesi vo zorif lizvi sintezdo genis praktiki totbiq saholorine malikdirlor [1]. ©dabiyyat
aragdirmalarinda aminepoksid qgotranlarinin alifatik vo aromatik sira diaminlor asasinda sintezi
0z oksini tapmusdir [2], lakin doymamis aminepoksid gqotranlarinin alinmasi ilo bagh
materiallara, demok olar ki, rast golinmir vo ya c¢ox az tosadif edilir [3]. Digor torofdon,
diaminlorin 6zlorinin do movcud sintez metodlarinda bir sira catismazliglar halo do aktual olaraq
qalir. Belo ki, onlarin sintez proseslori ¢oxmorhololi vo az tapilan reagentlordon istifado
olunmasina osaslanir. Mahz bu sabobdon torkibinds reaksiyaya qabil epoksid qrupu, iiclii azot,
ikigat karbon-karbon rabitali doymamis tsiklik aminepoksid qatranlarinin sintezi todqiqatgi
alimlorimizin digqet morkozindadir.

Aminepoksid gatraninin sintezi avallor oksidlogsma-reduksiya sisteminds, TiCly istirakinda
aldigmmiz  1,9-diaminbitsiklopenten-2,7-don istifado  edilmoklo iki morholodo hoyata
kecirilmisdir.

I. 1,9-diaminbitsiklopenten-2,7-nin alinmasi.

Ovvalca osidlogsmo-reduksiya sistemindo xlorid tursulu hidroksilaminlo tsiklopentadienin
TiCl, istirakinda qarsiliqh tosirindon amin (NH;") radikalinin alinmasina nail oluruq, sonra iso
amin radikalin tsiklopentadienlo birlogsmasi noticasinda radikal markozin 4-m vaziyyatinds nisbi
lokallagmasi1 hesabina amintsiklopentenil radikali amals gatirir. Bu (I) radikalinin az aktivliys vo
boyiik stabilliyo malik olmasi  1,9-diaminbitsiklopenten-2,7-nin (II) alinmasina zomin yaradir.
Gostarilon soraitds tsiklopentadienin aminlogmasi prosesinin sxemini bels yaza bilorik

Ti%— 1%

Ti®* + NH,OH — NH, +OH™ + Ti ** |
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Torkibindo reaksiyayagirma qabiliyyatli fragmentlori olan doymamus tsiklik aminepoksid gatranlarinin
sintezi va xassalarinin oyronilmasi

NH,+

Q)
— H,N
2H2N. ’,_|2N~O—QNH2 (n

Prosesin optimal goraitinin tapilmasi {igiin torofimizdon diaminlorin ¢iximina reagentlorin —
TiCl; miqdarinin, tsiklopentadien: xlorid tursulu hidroksilaminin molyar nisbatlorinin,
temperaturun vo reaksiya vaxtinin tosiri yronilmisdir.

1,9-diaminbitsiklopenten-2,7-nin (sak.1) Q- spektrindo asimmetrik (vas) 3386 sm™ — do
intensiv valent zolaqlar1 vo simmetrik (vs) 3293 sm™ — do birli amin qruplarmm rogslori
miisahids olunur. vs —in vg = 345+0,876 v,s = 3312 sm formuluna g0rs hesablanmasi, miisahido
edilon 3293 sm™ —lo kifayst qoder yaxsi uygunlasir. vs —nin kenara ¢ixmasi (hesablananla
miisahido olunan arasindaki forq) = 9 sm-5 borabordir. Bu is siibut edir ki, asag tezlikli torofo
siiriismo (birli sorbost amin qrupu figiin vas 3500 sm™-lo) hor iki qrupun (N-H) hidrogen
rabitosinin yaranmasinda eyni doracads istirak etmalori ilo baglidir [5].

Belolikla, diamin qruplar1 6z shatslorine gors tamamilo eynidir, bu iss diaminin forz edilon
qurulusu ilo uygun golir. Deformasiya rogslerinin 1640-1560 sm™ saholorindo N-H (sothi) 1615
sm™ giiclii zolaq v 900-650 sm™ saholorindo orta intensivli (qeyri-sothi) enli zolaq miisahido
edilir. = CH rabitosinin valent rogslerine 3050 sm™-doki udma zolaqlar1 aid edilir. 1390 sm™
sahosindo (orta intensivli) olan zolaq ehtimal ki, ikigat rabitodo CH-in sothi deformasiya
rogslering aiddir [6]. Sakil 2-do 1,9-diaminbitsiklopentenin PMR spektrinds iki amin qrupunun
dord protonunun signalinin 1.1md kimyavi siirlismasi aydin miisahido olunur ki, bu da
intensivliyino géra 4-m protonlarma (4:4.4) uygundur . Ikiqat rabitodoki protonlar iso 5,25-5,75
md sahalorindo icazo verilmomis multiplet tosovviirii yaradirlar. Bu signallarin inteqral
intensivliyi tam doqiqliklo 4-m protonlarina uygun golir. Digor protonlarin signallar iso 1,3-4

md [7] sahalorinds yerlosirlor.

2 L ] 1 L L L R N | i 1 L . 1 L 'l A L
JeG0 3203 2a0q 1300 15048 1100 rag
Jean Jage 2600 1708 1300 s00 u

Sakil 1. 1,9-diaminbitsiklopenten-2,7-nin Q- spektri

II. Aminepoksid gatraninin alinmasi.

Alinan 1,9-diaminbitsiklopenten-2,7 vo epixlorhidrinin suyun katalitik miqdari istirakinda
aminxlorhidrinlorin alinmasi ilo noticoelonon qarsiliqh tesir reaksiyasi aparilir. Bu morholoda
alimmis aminxlorhidrinlor natrium golovisinin 40%-li sulu mohlulu ilo dehidroxlorlasdirilir.
Prosesin sxemi asagdaki kimi ifads olunur.

Torofimizdon aparilan aragsdirmalar noticosindo miioyyon edilmisdir ki, hor 1 mol 1,9-
diaminbitsiklopenten-2,7 {giin epixlorhidrinin miqdarim1 4 moldan 7 mola kimi artirdigda
golovinin miqdarmni da 6 mola kimi artirmaq lazim golir, bu zaman epoksid adadi yiiksalir
reaksiya temperaturunun 20°-don 600-y9 yiiksaldilmasi ise gatranda epoksid adadinin azalmasina
sabob olur. Epoksid qrupu ilo gatranin molekul kiitlosi arasindaki asilliliq sintezin soraitindon
asil1 olaraq, 35-51 va 494-780 hadlarinds uygun olaraq doyisir.

42



Sahgaldiyev F.X. , Mustafayev M.M., Mustafayev A.M.

HZN@NHZ + CICH,—CH—CH, —>

2 \/
O

> (Cl-CHZ-(I:H-CH2> N@N (CHZ—(FH-CHZ—(”) NaOH (40%)
OH 2 2 OH 2
— | CH,~CH—CH, N@N (CH —CH—CH
( N/ ) 2 ’ \/ y 2
(0] 2 (0]

Alinan noticolor, xiisuson do, molekul kiitlo, epoksid ododi vo IQ spektoroskopiya
gostaricilari, 1,9-diaminbitsiklopenten-2,7 ilo epixlorhidrin arasinda qarsiligdli  tosir
reaksiyasindan (I) quruluslu qatranin amolo golmasini tosdiq edir.

Tacriibi hissa.

Tacriiba 1. Mexaniki qarigdirici, oks-Soyuducu, dameciladict qifla tochiz olunmus
dordbogazli reaksiya kolbasina 10,4 q xlorid tursulu hidroksil amin, 300ml 2,5 N hidrogen
xloridin metanolda holl olunmus mohlulu yiiklonir. Sonra 1 saat miiddstindo qarisdirmagqla,
damci-damci tsiklopentadienin uygun miqdari olave olunmagla, eyni vaxtda paralel olaraq hisso-
hissa (1:1,15 nisbatinds xlorid tursulu hidroksil amins gors hesablanmis) sink metal qirintilart da
olavo olunur. Reaksiya qarisigi 20-25°C-do 2saat miiddati orzindo qarisdirildigdan sonra natrium
golovisinin 40%-li sulu mohlulu ilo goalovilosdirilir izopropil spirtindo ekstraksiya olunur vo
atmosfer azotu miihitinds rektifikasiya edilir.

Prosesdon sonra ayrilmis diaminbitsiklopentenil asagidak: fiziki-kimyovi sabitloro malik
olur: 4 mm. c.st-da Tq — 115-117°C, d,®° 1,0255, np®® 1,5320, MRp 49.65 tapilmusdir (50.27
hesablanmigdir), % : C 73,40 (73,14); H 9,86 (9,75); N 17,36 (17,07).

Xrom -31 cihazinda xromaton iizorina ¢okilmis 1%-li karbovaksla xromatoqgrafiya analizi
gostormisdir ki, alinmig diaminbitsiklopentenilin tomizlik doracasi 99,5% toskil edir. Aparilan
todgiqatlar noticosindo aydinlagdirtlmigdir ki, diaminbitsiklopentenilin oksidlogsmo-reduksiya
sisteminda alimmast iigiin optimal sorait: temperatur 25°C, TiCls— in hidroksilamins géro migdar
15 mol, % , tocriibanin aparilma vaxti 3 saat, tsiklopentadienlo: hidroksilaminin molyar nisbatlori
uygun olaraq 2,5:1-dir.

Epoksid qruplarmin qaligt hom ikili —hom do {g¢li amin qruplarinin tosiri ilo
oliqoepoksidlarin polimerlogsmasi reaksiyasi noticesinde alinan aminepoksid gotranlar1 6z-6ziina
borkimo xassosino malikdir. IQ  spektroskopiyanin koémoyi ilo onlarin bu xassolori
Oyronilmisdir.

Tacriibo 2. Niimunolori 0,7-1,0 mm qalinhighh KBr 16vhasi {lizerina ¢okdikdon sonra
termostata yerlosdirmis 40, 80, 120, 160°C temperaturlarda 6 saat miiddotindo saxlamiglar hor
saatdan bir spektroqrami ¢okmiglor. Reaksiyaya daxil olan epoksid qruplarini valent ragslorinin
910 vo 1255 sm™ saholorindoki intesivlik doyismosinae goro bazis xatti metodu ilo toyin etmislor.
IQ spektr1 asasinda hesablanmis epoksid qrup migadarmin doyismosi sokildo verilmisdir.

Termoemal zamani temperatura moruzqalma vaxtinin artrilmasi ilo 765, 835, 910, 1255 va
3005 sm™ udma zolag: sahslorindo hem do borkimomis gotranin iQ spektirindo olan vo ikigat
rabitolor iigiin xarakterik sayilan 1645 vo 3085 sm™ udma zolaginda epoksid grupun tamamils
itmosi miisahido edilir. Bu iso aminepoksid gotranlarinin hom epoksid holgoesine géro hom do
ikigat rabitoya gora barkimasini siibut edir.

Odadavamli epoksid kompozisiyalar1 almaq ligiin gotrani dien kondensasiyasi osasinda
heksabrom — vo 5,5 — dimetoksitetrabrom — tsiklopentadienin malein anhidridindon alinmig
1,2,3,4,7,7 — heksabrom — bitsiklo (2,2,1) — hepten — 2 — 2 dikarbon — 5,6 — tursusu (BED) va 7,7
— dimetoksi — 1,2,3,4 — tetrabrom — bitsiklo (2,2,1) — hepten — 2 — dikarbon - 5,6 — tursusunun
(DMTBED) — anhidridlorinin qarisiglari ilo barkitmislor [5].
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Torkibinda reaksiyayagirma qgabiliyyatli fragmentlori olan doymamaus tsiklik aminepoksid gatranlarinin
sintezi va xassalorinin oyranilmasi

Miqdan %  gp

40

P
2
~

20

-

~J 3
\H Zaman, saat

7 2 4 3
Sakil 2. Epoksid qruplarinin aminepoksid gatranlary niimunalorinin 40(1), 80(2), 120(3)
va 160(4) °C tempraturlara moaruz galma vaxtindan asililigu.

Dianepoksid gotranlar1 ilo miiqayisado BED vo DMTBED qatranlar1 nazerogarpagaq
doracodo daha asagi tempraturda vo daha qisa vaxtda borkiyir [6]. Bu ciir barkimonin sobabi
aminepoksid zoncirindo ii¢lii azot atomunun olmasi ilo izah olunur. Odabiyyat [7]
aragsdirmalarindan molum olur ki tiglii aminlor epoksid gotranlarinin karbon tursularinin
anhidridlori ilo barkidilmo proseslorinds siiratlondirici rolu oynayirlar. BED vo DMTBED
anhidridlorinin yliksok orimo temraturlarina vo qatranda az hollolma xiisusiyyetlorino goro onlar
sellozolvenin 70-80% mohlulu soklinds istifado edilmisdir. Bu prosesds anhidridlorin miqdarini
epoksid gotrant miqdarina ekvivalent nisbotdo gotiirtirlor.

Barkimo prosesini otaq tempraturunda 16 saat, 80 °C-do 6 saat, 120 °C-do 4 saat vo 140 °C-
do 2 saat orzindo aparmuslar. Borkimis kompozisiyalar yiiksok mohkomlik vo odadavamliliq
xassalorine malik olmagqla yanasi, 6z-6ziino sdnmao xilisusiyyatina do malikdir.

Cadvel. BED vo DMTBED anhidridleri ilo barkidilmis doymamus tsiklik aminepoksid
goatranlarinin fiziki-mexaniki xassolori

Cadval
BED va DMTBED anhidridlori ilo borkidilmis doymamus tsiklik aminepoksid qatranlarinin fiziki-
mexaniki xassalari

Gostaricilor BED anhidridi DMTBED anhidridi
Martensa gora odadavamliliq, °C 165 180
Dagidici gorginlik, Mpa
Uzanma zamani 85,5+2 90 +4
Sixilma zamani 241 +3 247 £3
Oyilms zamani 112+0,7 120+ 1,5
Qirilma zamani nisbi uzanma, % 2-3 4-5
Zorba dalgasi, ke / m? 14-15 17-18
Sugokma 24 saata 0,025 0,037
“Alov fakelindon uzaqlasdirilandan s6nms vaxti, san 8-9 13-14

*TOCT 17088-71-0 gors yanan boruda toyin metodu

Natica.
Aparilan todqgiqatlarin noticalori gostorir ki aminepoksid gotranlar1 epoksid halgasina goro
borkidiklori kimi, hom do ikiqat rabitoyo gore borkiyirlor. Borkimo prosesnin miixtolif
tempraturlarda vo vaxtlarda yerino yetirilmasina baxmayaraq, alinmis kompozisiyalar yiliksok
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mohkomlik vo odadavamliliq xiisusiyyatlorine malikdir. Aminepoksid gotran1 zancirindo iicli
aminlorin olmas1 kompozisiya materialina 6z-6zlina sénmo xassasi verir.

Dordxlorlu titanin istiraki ilo oksidlosmo-reduksiya sisteminds tsiklopentadienin xlorid
tursulu hidroksilaminlo qarsiliqgdli tosirinin dyronilmosindo miioyyon edilmisdir ki, reaksiya
noticasindo molekulunun torkibindo karbon atomlarinin say1 iki dofs artiq diamin vo telomer
mohsul omoalo golir.
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[IpencrarnenHas paboTra IOCBSIICHA IOJYYCHHIO OTHECTOMKHMX HENPEACIbHBIX, ITUKIMYSCKUX
aMUHOSIOKCHJIHBIX CMOJI, HMMEIOIIUX B CTPYKTYpe PpPEaKIIMOHHOCIOCOOHBIC 3MOKCUIHBIC T'PYIIIIbI,
TPETHYHBIA a30T, JNBOHHYIO YIJIEPOA-YIJICPOJIHYIO CBsI3b M T.A. [Ipoiecc cuHTe3a ObUI MPOBEICH B
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MCIIOJIb30BaH paHHEe MOJyUYeHHbIN 1,9-11MaMuHOOUITUKIIONIEHTEH 2,7,

SUMMARY
STADY OF SYNTHESIS AND PROPERTIEC OF UNSATURATED CYCLIC AMINO EPOXIDE
RESIN CONTAINING REACTION CAPABILITY
Shakhgeldiyev F.Kh., Mustafayev A.M., Mustafayev M.M.

Keywords: amino epoxy resin, amination reaction, free radical mechanism, redox system, telomere

product, fire resistance properties.

The provided work is devoted to obtaining the fire-resistant nonlimiting, cyclic aminoepoxies
having in structure reactive epoxy groups, tertiary nitrogen, double carbon — carbon communication, etc.
Process of synthesis was carried out in oxidation-reduction system in the presence of TiCl, and as initial
raw materials were used earlier received 1,9-diaminobiciclopentene 2,7.
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Soharsalma talobatina uygun olaraq, Sumqayit inzibati arazisi iki hissayo ayrilmisdir: yasayis
massivi ve sanaye zonasi. Yasayis massivi arazinin sorq, sonaye zonasi qarb hissasinda
layihalandirilmisdir. Baki sanaye morkazinin sixliginin azaldilmast iigiin peyk sahor kimi Sumqayit
secilmisdir. Ilkin olaraq neft-kimya kompleksi istehsal bazasi yaradilmis va bu baza asasinda digor
profillor meydana galmisdir. Uzvi-sintez, SAM va Sintez Kaucuk (hazirki EP(etilen polietilen))
miiassisalori kimya sanaye kompleksinin oziiliinii tagkil edir.

Neft-qaz xammali osasinda mohsul istehsalini nozords tutan neft-kimya kompleksi
sonayesi vo metallurgiya istehsalat miiossisolori vahid sonaye meydaninda layihslondirilmisdir.
Sonayedos mohsul istehsali 6 marhalodon ibarst olur. Son moahsul 6-c1 marhalonin sonunda alinir.
Sumqayit kimya sonayesi istehsalin ilk 2+3 morholosini oshato edir ki, ilk 2+3 morhals tohliikali
tullant1 torkibi vo boylik hocmli tullantilarin yaranmasi ilo miisayiot olunur. Hazirda Sumgayit
kimya sonayesindo bir ¢ox istehsalat saholori logv edilmis, foaliyyotdo olan istehsalatlarda
mohsuldarliq 10%-o godor asagi diismiisdiir [1]. SAM —zavodundan atmosfers il arzinds 0.16% ,
18.6 ton/il migdarda Cl,, H,, HCI, xloriizvi birlogsmolor, Hg buxari torkibli tullantilar atilmisdir
va bu zavod layiho giicii ilo foaliyyatinds I tohliikslilik sinfine malikdir (TOCT 12.1.007-76 —
standartinin normativ gostaricilorinde DL-50<1/5 mq/kq haddinds olarsa, miiossisonin is¢i zonasi
I tohliikalilik sinfine malik olur). Hazirda miisssisa layiha giicii ilo islomir vo II tohliikalilik
sinfino aiddir. Sohorin on ciddi vo uzun miiddst hollini tapmayan ekoloji problemlorindon biri
SAM zavodu orazisindo 200 min tona godor slamin agiq duz anbarinda saxlanmasi, kéhno
elektroliz sexi orazisindo civo ilo ¢irkli sahonin olmasi vo bu sobobdon miihitin cive ilo
cirklonmosi olmusdur. Agir metal elementlorinin bozilori kond tesorriifatinda mikroelementlor
adr almigdir ki, bu da onlarin miqdarinin azhigi ilo yox, canli orqanizmlor iiciin faydal
konsentrasiyalarimin kigikliyi ils slagodardir. Demali, mikroelementlor vo agir metallar dedikds
miixtolif monalarda islodilon elo elementlor basa diisiiliir ki, onlarin bioekosistemlora tosiri
torpaqda, miixtalif giibrolords, bitkicilik vo heyvandarliq mshsullarindaki konsentrasiyalar ilo
miioyyan olunur. Ona gore do, daha yaxsi1 olardi ki, «agir metal» terminindon nisbi atom kiitlosi
40-dan boyiik olan elementlorin konsentrasiyasi canlilar {i¢iin tohliikali ola bilon hallarda istifado
edilsin [2]. Torpaqda, bitkilords, heyvan vo insan orqanizmlorindo homin elementlor geyri-
toksiki konsentrasiyalarda mdvcud oldugda vo ya bitki vo heyvanlarin inkisafini siiratlondirmoak
mogsadilo giibro vo mineral olavolordon istifado olunan hallarda iso onlar mikroelementlor
adlandirilsin. Landsaftin bitki ortiiyli torpaq kimi atmosferi ¢irklondiron agir metallar1 vo onlarin
aerozollarint  tutub saxlamaqda istirak edir. Bitkilorin agir metallart vo atmosfer
cirklondiricilorini udmasina miirokkob fiziki, kimyavi vo bioloji proses kimi baxmaq olar. Son
illor alimlor senaye soharlorinin otrafinda agac va digar bitkilorin okilmasini tokidls toklif edirlor.
Burada bitkiyo atmosfer havasini tomizloyon faktor kimi baxilir. Agir metallara dair todqiqat
islorini yekunlasdiraraq belo noticoys golmok olar ki, bu problem Azerbaycan Respublikasi,
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osason do, onun Baki-Sumgayit sonaye zonasi {i¢iin ¢ox aktualdir vo bu sahado genis molumat
bazasina malik olmaq, agir metallarin yayilma orazilorini, onlarin ndv torkibini,
konsentrasiyasini, ilbail doyismo dinamikasini, onlarin paylanma gqanunauygunluqglarii bilmok
vo konkret todbirlor planini isloyib hazirlamaq ¢ox vacibdir. Bildiyimiz kimi, torpaga agir
metallar 2 yolla daxil olur: tobii vo texnoloji. Taobii yola suxurlarin tabii eroziyasi vo vulkan
foaliyyoti aid edilir. Texnoloji yolla istehsal zamani, minerallarin istifadosi, yanacaq
yandirilmasi, nogliyyat vasitolori vo giibralordon istifado zamani daxil olur. Senaye saholorinin
foaliyyoti naticosindo orazilor cive, qurgusun, kobalt, kadmium elementlori ilo ¢irklonmisdir.
Bizim naticalor gostarir ki, Kompressor zavodu arazisinin ¢irklonmasina sabab olan asas kimyovi
elementlor K, Ca vo Fe-dur. ©n boyiik miqdarda olan1 Ca-dur. Ikinci yeri Fe, iiciincii yeri K
tutur. Noticolor zavodun orazisindo Ti, Cr, Mn, Cu, Zn, Sr, Zr, Ba vo Pb az miqdarda oldugunu
gostorir [3].

SAM zavodu Cl, K, Ca, Ti, Cr, Mn, Fe, Zn, As, Rb, Sr, Zr vo Ba eclementlori ilo ¢irklonir.
Bels Ki, burada da an ¢ox migdara malik olan elementlor Fe, Ca vo K-dur.

Otraf mihitdo agir metallarin 90%-1, asason, torpaqda yigilir. Bu prossesin intensivliyi
metal ionlarini torpagin udma qabiliyystindon, miibadilo eds bilon kationlarin sayindan, suyun
rejimindon, torpaqda olan mohlulun torkibindon, ilizvi maddslorin miqdarindan, torpagin
mexaniki torkibindon, nagliyyat vo mineral giibrolorin istifadesindon asilidir.

Maraqlidir ki, bu elementlor Kompressor zavodu orazisindo do asas ¢irklondiricilordendir.
Lakin diger zavodlardan forqli olaraq, SAM zavodu homds Cl ilo ¢irklonir. Bundan basqa,
burada Cu vo Pb-un miqdart asagidir. Bioloji obyektlorin agir metallarla ¢irklonmasinin tosir
miqyast xiisusi qeyd edilir. Canli orqanizmin yasaminda miihiim roluna baxmayaraq, biosferdo,
atmosferdo va torpaqda agir metallarin miioyyon konsentrasiyasi biota ii¢lin tohliikalidir.

Cadval 1.
Analiz olunan niimunalarin kimyavi element torkibi (%-12)
Torpaq niimunslarinin gotiiriildiyii Adi 7n 7r Ba S Pb
zavodlar

Kompressor zavodu Nel 171 37 <LOD 545 174
- Ne2 309 40 157 889 57
- Ne3 1280 <LOD | 402 1118 40
- Neq 234 61 178 1015 <LOD

Sothi Aktiv Maddalar zavodu Ne5 172 59 259 667 <LOD

Azarboru boru-prokat zavodu Ne6 1170 <LOD | 217 494 431
- Ne7 187 <LOD |<LOD | 213 <LOD
- Ne8 46 73 155 497 <LOD
- Ne9 110 65 192 494 23
- Nel0 328 <LOD | 202 879 34

Qurgusun yiiksok toksiki metal olaraq UST, BMT v, o ciimlodon, bir sira beynalxalq
toskilatlarin  prioritet ¢irklondiricilor siyahisina daxil edilir. Qurgusunun otraf miihito
yayilmasinda osas yeri benzin yanmasi, metallurgiya tullantilari, masingayirma zavodlari, eloco
do batareyalari istehsal edon sirkotlorin mohsullar1 togkil edir. Bu siyahiya ¢ap vo nosriyyat isini
do daxil eds bilorik [4].

Torpagda movcud konsentrasiya tipindon asili olaraq, qurgusun 32-130 mq/kq intervalinda
toraddiid edir. Sohor torpaqlarinda qurgusunun konsentrasiyasi olvan metal istehsalina gors
1000-2000 mg/kg-a ¢ata bilor. Cirklonmonin on yiiksok soviyyasi metaloritmo vo tursu
batareyalari istehsal edon zavodlarin oarazisinds miisahide olunur.
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Sumgayit sanaye zonasi torpaqlarinda agir metallarin toplanmasi va
onlarin zaharli tasirinin azaldilmas visullart

Cadval 2
Analiz olunan niimunalarin kimyavi element torkibi (%-12)
Torpaq niimunalarinin gotiirtildiiyii Adi cu 7n 7r W Pb
zavodlar

Kompressor zavodu Nel 0,031 0,022 0,015 0.011 0,026
- Ne2 0,024 0,037 0,021 ND 0,015
- - Ne3 0,059 0,15 0,020 0,014 0,008
- - Neq ND 0,029 0,023 ND ND

Sothi Aktiv Maddoalor zavodu No5 ND 0,017 0,016 ND 0,007

Azoarboru boru-prokat zavodu Ne6 0,022 0,13 0,023 0.015 0,059
- Ne7 0,028 ND 0,009 0.067 ND
- Neg ND ND 0,016 ND ND
- - Ne9 ND 0,016 0,016 ND 0,007
- Nel0 0,012 0,043 0,017 ND 0.011

Movcud oldugu kimi, Fe, Cu, Zn, Se, Mg, Mo vo basqa elementlorin orqanizmin yasamasi

liclin lazim olan miqdar1 faydalidir. Lakin onlarin yliksok dozasi fordi organlar ii¢iin tohliikalidir.
Istonilon konsentrasiyada Cd, Mg, Ar kimi kimyovi elementlor vo onlarm birlosmalori
tohliikolidir. Miixtalif illorde aparilan todqiqat islorinin noticesi gosterir ki, torpaqlarda agir
metallarin konsentrasiyast miisyyon limiti artdigi zaman torpagda mohv olma tohliikosi yaradir.
Bu, torpagin bioloji aktivliyini azaldir. Bu prosses bitki miixtalifliyini azalmasi ilo miisayiot
olunur [2]. Eloco do torpagda miinbitliyi yaradan mikroorqanizmlaorin sayiin azalmasina sabob
olur Digor toksiki metalimiz civadir. O otraf miihito genis sokilds yayilir vo qida zonciri
vasitasilo horakat etmak qabiliyystine malikdir. Civa hasilat noticesinds sulfid filizlerinden rongli
metallarin istehsal zamani otraf miihito daxil olur. Kagiz kiitlonin agardilmasi, sement, civo, xlor,
kaustik soda, vinil xlorid, elektrik avadanliglari, civeni 6ziindo saxlayan doermanlar (lampalar,
miixtolif gorginlikli monbalar,) 6l¢ii, nozarst cihazlart (termometr, manometr) istehsali, yanan
neft vo komiir, eloco do civa tarkibli pestisidlorin istifadesi otraf miihitdo civo monbalori amolo
gotirir. Torpagda civonin yol verilon konsentrasiyas1 2,1 mq/kq-dir.

Cadval 3
Analiz olunan niimunalarin kimyavi element torkibi (%-12)
Torpaq niimunslerinin gotiirildiiyii Adi Ti v cr M Fe
zavodlar
Kompressor zavodu Nel 0,39 0,063 ND 0,12 4,71
- No2 0,46 0,080 | 0,047 0,11 4,02
- Neo3 0,49 0,087 | ND 0,11 4,75
" Ne4 0,54 0,075 | ND 0,12 3,15
Sathi Aktiv Maddalar zavodu Ne5 0,47 0,079 | 0,039 0,13 4,15
Azoarboru boru-prokat zavodu Ne6 0,50 0,10 | 0,09 0,14 9,46
—"_ Ne7 0,32 0,083 | 0,28 0,44 25,98

Qurgusun yiiksok toksiki metal olaraq UST, BMT vo, o ciimlodon bir sira beynalxalq
toskilatlarin  prioritet ¢irklondiricilor siyahisina daxil edilir. Qurgusunun otraf miihito
yayllmasinda osas yeri benzin yanmasi, metallurgiya tullantilari, masinqayirma zavodlari,

elocado batareyalari istehsal edon sirkotlorin mohsullart tagkil edir. Bu siyahiya cap vo nosriyyat
isini do daxil edo bilorik [1].
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PE3IOME
METOJ0JOI'N CBOPA U CHUKEHHUSA TOKCUYECKOI'O BO3JIEVICTBUSI TSIKEJIBIX
METAJIJIOB B IOYBE CYMI'AUTCKOM IMPOMBIINIIEHHOM 30HBI
Bbaoaesa T.M.

Kniouesvie  cnosa:  madxcenvie  Memannvl, — NPOMbIUWIEHHOCMb, — NOY6d,  3azpsA3HeHue,
pacmenue, ceibCcKoe X03AUCME0, ammocgepa, IKocucmema
[IpoGnemMbl, BO3HMKAIOIIME B MpPOLECCe NPOSKTHPOBAHMS M OKCIUTYyaTallMH XHMHYECKHX
OPEANPUATHI, TPUBETH K TOMY, YTO AKOJOTHYECKHE MPOOJIEMBI IOIUIA JO0 KPUTHYECKOTO YPOBHSI.
HccnenoBaHue HKONOTMUECKUX MpoOJeM, BO3HHUKAIOUIMX B IPOMBIIUIEHHOM Y37€, OIpelesieHue
NOTEHIMAaNa OMACHOCTH JUI OKPY)KAIOIIEH Cpelbl MPOMBIIIICHHOTO KOMIUICKCA SIBIISICTCS aKTyalbHOM
MIPOOIIEMOTA.

SUMMARY
THE METHODOLOGIES OF COLLECTION AND REDUCTION OF TOXIC EFFECTS OF
HEAVY METALS IN THE SOIL OF SUMGAYIT INDUSTRIAL ZONE
Babayeva T.M.

Key words: heavy metal, industrial, land, pollution, plant, agriculture atmosphere, ecosystem

Ecological problems arising during design and operation of chemical facilities resulted in
environmental situation in terms of catastrophic limit. Study of ecological problems emerged at industrial
unit and determination of hazard potential of industrial complex for environment is the urgent issue.
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Elektrik enerjisi miasir zamanda asanliqla istehsal olunur, uzaq maesafslora qgonastli
suratdo gondorilir. Homginin homin enerjid qonastli vo effektiv surotds islodiilir. Bu nozori
baximindan elektrik enerjisinin istehsali vo totbiqi naticasinda sanayeni yeni-yeni rayonlarda
yerlogdiron, elocads miixtslif texnoloji proseslori yaxsilagdiran texniki mosalalor meydana ¢ixir.
Texniki mosalolorlo yanasi, miitloq olaraq, iqtisadi problemlorin amslogoalmo zoruriyyoti do
istisna edilmir.

Elektrik enerjisina toloblor artdiqca 6z cografi movqeyindon asili olaraq, bir-birindon uzaq
mosafolordo yerlosdirilmis saholori c¢ox effektiv olaraq elektrik verilis xotlori vasitasilo
birlosdirmok heg bir ¢atinlik yaratmir. Comiyyat homiso energetikaya istinad edir, onun {izorindo
dayanigsiz islor aparir vo bununla da daimi inkisaf edir. Bu, istilik energetikasi, atom
energetikasi, tobiotin, doniz vo okeanlarin horokot energetikasi, cisim vo maddoslorin caziba
energetikasi, kimyavi-bioloji energetika, canliliarin vo insan ozololorinin energetikast Kimi ¢ox
ohatolidir. Insan yasayis1 vo inkisafi iigiin on faydali,on effektiv vo somorali olani elektrik
enerjisidir.

Azorbaycan Respublikasinda elektrik enerjisinin ¢oxsaxali iistlinliiyli sahosindo, biitlin
energetika sonayesindo elektrik qaynaq islorinin aparilmasi, elektriklo metallarin oridilmesi vo
bir ¢ox texnoloji proseslorin aparilmasi bu giin, homin elektrik enerjisinin istehsalinin
avtomatlagdirilmasi kimi miihiim bir mosololor Energetika Nazirliyi torafindon hall edilmisdir.

Respublikamizda, elecods xarici olkolordo,elektrik tohliikosizlik masalolorinin aradan
galdirilmasi {iglin yeni-yeni texnologiyalar, elmi todqiqatlar vo elmi islor aparilr. Miasir
elektroenergetika sistemindo xeyli boyiik giico malik olan elektrik enerjisinin istehsal edilmasi,
elocado onun lizaq mosafalore Gtiiriilmasi goraraitinde avtomatik idare vo miihafizo qurgular
totbiq olunur. Homginin, bir sira elektromexaniki qurgular tokmillogorak elektroenergetik
sistemlordo siiratlo inkisaf etdirilir. Elektrik stansiya vo yarimstansiya qurgularina operativ
xidmat omoliyyatlar1 vo istehsal-texniki xidmot olamatlori vardir.

Operativ xidmotlor maksimal qonaatlo, elektrik enerjisinin toyin edilmis keyfiyyatini
saxlamaqla hoyata kecirilir. Planlagdirilan gokildo elektrik vo istilik enerjisinin alinmasinda
istirak edon osas avadanligin rejimlorinin tonzimlonmosi, asas vo yardimgi avadanliglarin
vaziyyotino nozarat edilmosi vo onlarin geyri-normal is rejimlorinin aradan qaldirilmasi, rejim
doyismolori vo avadanligin tomiro ¢ixarilmasi halinda operativ ¢evirmo omoliyyatlari zamani
gozalarin logv edilmosine gotirib ¢ixarir. Avtomatik idare qurgularinin vazifasi elektrik
enerjisinin istehsali vo paylanmasinin istonilon soraitdo texniki cohotdon diizgiin vo tohliikosiz
isini tomin etmokdon ibaratdir. Artan enerji tolobatinin effektiv qaydada tomin edilmasi {igiin
elektroenergetika sahasindo avtomatik idaro molumatlarin alinmasi, Otiiriilmasi, isladilmasi va
homin idaro obyektlora tosiri avtomatlagdirilmis qurgularin yerino yetirdiklori funksiyalardan
asihidir. Energetik qurgularda faydali is omsali hololik boyiik olmayib 30-40% toskil edir,
yanacagin ¢ox hissasi somorasiz yandirilir. ©lds edilon enerji bu vo ya digor iisullarla istifads
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edilir vo naticados istilik enerjisina ¢evrilir. Bu da biosfers kimyavi ¢irklonma ilo yanasi, hom do
istilik ¢irklonmosinin daxil olmasina gatirilib ¢ixarir.

Diinya miqyasinda ag¢ilmis atom enerjisi ilo yanasi, giinos enerjisi do energetika sahasinin
artan biitlin tolabatlar1 effektiv vo tohliikosiz somoraliliyinin tomin edilmosi problemlorinin
olmamasina sobab olur. Niivo energetikasi hazirda daha perspektivli hesab olunur,belo ki,
yanacaq echtiyatinin nisboton yiiksok olmasi vo atom elektrik stansiyalarinin tikintisi niivo
yatagina baglamaq imkanini aldo edir.

Bizim dovriimiizdo, biitiin diinyada istifado edilon elektrik enerjisinin ¢ox bdyiik hissosi
atom elektrik stansiyalarinda istehsal olunur. Bu stansiyalarda elektrik enerjisinin istehsali
prosesindo miixtolif ndv radioaktivlik saviyyali tullant1 yaranir.

Energetika miiossisalorinin otraf miihitin ¢irklonmosinds pay1 olduqca c¢oxdur. Enerji
obyektlorinin gaz, maye vo su halinda ¢irklondiricilorin, elocods tullantilarin bir hissosi global,
digor hissosi iso lokal doyiskonliyo sobab olur. Homginin, iqtisadi istehsali inkisaf etmis
Olkolords energetika, biosferin bir foaliyyot hissasi olan otraf miihito miixtolif ciir tosir gostorir.
Yoni, atmosfera qaz riitubatlik, kiil buraxmagqla, hidrosfers ¢irkab vo qizdirilmis sular, maye
tullantilar1 atmaqla, biosfers isa canli orqanizimlors tosir gdstormoklo yer {izorino monfi tosir
edir. Energetikanin inkisafi baslica olaraq ekoloji tomiz enerji monbalorinndon daha genis
istifadonin todqiqinin tolob edir. Tabii ki, yeni enerji monbolori axtarilmali vo barpa edilmali,
eloco do ohato effektiv vo tohliikasiz enerji ilo tomin edilmolidir. Enerji ehtiyatlarinin koskin
catismazligi, neft vo qaz mohsullarinin vo digor enerji ndvlorinin qiymatlorinin artmasi
naticasinda enerji bohrant yaranir. Homin enerji bohrani alternativ enerji monbalorinden istifads
edilmosini siiratlondirir.

Azorbaycan Respublikasinin Prezidentinin  2010-2014-cii il tarixli sorancami ilo tosdiq
edilmis “Azorbaycan Respublikasinda alternativ vo barpa olunan enerji monbalorindan istifado
olunmasi iizra dovlat programi” vardir. Bu programa asason 6lkomizds olan biitiin stansiyalarin
otraf miihito atilan zororli tullantilarim1 azaltmaq vo yandirilan neft vo qazlarin ehtiyatla
islodilmosino nail olmaq mimkiindiir. Yeni enerji monbolori tobiotlo insan1 daha da
yaxinlagdiracaq. Tobiotdo enerji monboyi kimi qabarma vo kiilok dalgalarindan, okeandaxili
corayanlardan vo kiilokdon, kimyavi ¢evrilmalordon istifado etmok miimkiindiir.

Alternativ enerji baha basa golsa do, ekoloji baximdan hom tohliikesiz, hom do effektiv
tomin olunmaya malikdir. Bu enerji monbayi tiikkenmazdir, ¢ilinki Yer iiziindo no goador Giinos
varsa, tobiotin biitiin hadisolori effektiv olaraq insan idraki torofindon istifado olunur.

Beloliklo, geyd etmok lazimdir ki, miiasir morhalodo IES-lor biitiin zororli sonaye
tullantilarinin miqdarim 20 %-ni atmosfers atir. Onlar yerlogdiyi rayonun otraf miihitino vo
biitovliikdo biosfera shamiyyatli doracads tesir gostorir. Torkibinds vanadium, nikel, fliior,
fenollar vo neft mohsullart olan IES-lorin ¢irkab sulari vo oraziden axan leysan yagislar sulari su
hovzalaring axidildigda orada suyun keyfiyyatina va su organizimlorine neqativ tasir gostarir. Su
hovzalorinds tempraturun artmasit vo onlarin tabii hidrotermik rejiminin pozulmasi naticasinds
suyun “cigoklonmasi” poroseslori intensivlosir, qazlarin suda holl olmasi qabilliyyoti azalir,
suyun fiziki xassalori dayisir, suda gedon biitiin kimyavi va bioloji proseslar siiratlonir vo s. Su
hovzasinin isinen zonasinda suyun soffafligi azalir, pH yiiksalir, asan oksidlogon maddalarin
parcalanma siiroti artir. Belo su hovzosindo fotosintezin siirati nozaragarpacaq dorocods asagi
diisiir. Niivo energetikasi hazirda daha peperspektivli hesab olunur. Niive yanacaginin ehtiyatinin
nisbaton yiiksok olmasi, hom do otraf miihito “morhomatli” tosirilo olagolondirlir. AES-in
tikintisinin digor istiinliiyli onun niiva yatagina baglamamaq imkaninin olmasidir. Bels ki,onun
hacmi az oldugundan dasinms: {igiin bdyiik xorc tolob etmir. Onu da gqeyd etmok kifayotdir ki,
0.5 kq niive yanacagindan olds olunan enerjinin migdart 1000 ton das komiirdon alinan yanacaga
borabordir. AES-lorin normal isindo otraf miihito radioaktiv elementlor cox az miqdarda atilir.
Orta hesabla onlar eyni giiclo IES-loro nisboton 2-4 dofs azdir. ©gar hazirda faaliyystds olan
biitiin AES-lor IES-lorlo avoz olunarsa, diinya igtisadiyyatina, biitiin planetimizo vo ayriliqgda hor
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bir insana diizolmosi miimkiin olmayan ziyan yetirilordi. Belo notico ona ssaslanir ki, AES-
lordon olda oluna enerji eyni zamanda Yerin atmosfers hor il IES-lords iizvi yanacagm
yandirilmasindan alinan 2300 mln ton karbon qazini, 80 mln ton kiikiird-2-oksidin va 35 min ton
azot oksidinin buraxilmasinin qarsisini alir. Bundan basqa, tizvi maddslor (das komiir, neft)
yandirilarkon atmosfers torkibinds asasen yarim pargalanma dovrii 1600 ilo godor davam edon
radium izotoplari olan ¢oxlu miqdarda radioaktiv maddalor atilir [1.23 ]

Diinyanin bir ¢ox 6lkolorindo aparilan statistik tohlillor gostorir ki, neft emali, neft-kimya vo
neft-qaz sonayesinin istehsal obyektlorindo statik elektriklosmo naticasinds yaranan partlayisin
vurdugu maddi ziyanin miqyasi ilbail artir. Miixtolif tutumlarin bosaldilmasi vo doldurulmasi ilo
olagodar texnoloji omoliyyatlar zamani yaranan statik elektriklosmo daha tohliikalidir. Statik
elektrik yiiklor elektron cihazlarin vo EHM-in isini pozur,insan orqanizmino monfi tasir gostorir.
Hal-hazirda statik elektrik yiiklarin insan orqanizmins tosiri genis tadqiq olunur.

Yapon miitoxassislorinin statistik molumatlarina asason, 100 statistik elektriklogsmo halindan
39-u partlayis vo yangin, 38-i insanlarin elektrik coroyani ilo vurmasi, 23-ii iso texnoloji qiisurlarla
naticalonir.

Neft mohsullarinda statik elektriklogsmo halinin yaranmasi kifayat qodor dyronilmomis,onlarin
istehsali, nogli vo saxlanilmasi zamani statik elektrik yiiklorin yaranma mexanizmi tam miioyyon
edilmomisdir. Bu, neft mohsullarinin rezervuar, tanker vo domiryolu sisterinlorino doldurulub-
bosaldilmasi ils alagoadar texnoloji proseslorin intensivliyinin pozulmasinda asas sabab sayilir.

Hazirda hom Azorbaycanda, hom do onun hiidudlarindan konarda neft mohsullarinin
elektriklogmosi vo statik elektrik yiiklorinin yaranma tohliikesinin qarsisinin alinmasi masaloalori
izra nozari va tocriibi todqiqatlar aparilir.

Yaponiyanin Istehsalat Tohliikosizliyi Institutunun miitoxoessislori statik elektrik yiiklorin
intensiv yi8ilmasi ilo miisayist olunan miixtslif sonaye saholorinds texnoloji proses vo omaliyyat
aparilan istehsalat saholori miioyyon etmislor. Bir ¢ox zavodlarda aparilan yoxlamalar naticasinda
molum olmusdur ki, belo istehsalat sahoalorine mohsullarin boru komorlori vo rezin slanglarla
rezervuar tutumlarina vurulmasi vo axidilmasi, mosamoli materiallardan mohlulun siiziilmasi;
qarigdiricilar vo basqa vasitolorlo qarigdirma; c¢irklonmis holledicids osyalarin tomizlonmosi,
cilonmo, tomizlomo vo qurutma mogsadilo miixtolif rezervuar vo texnoloji tutumlara, domiryol
sistemlorine buxar axinin vurulmasi; borulara mayelosdirilmis vo sixilmis gqazlarin naqli, sintetik vo
stini liflorin emal1 va s. aid etmak olar. Doldurub-bosaltma amaliyyatlarinda statik elektriklosmadan
yanar maddalorin buxarlarinin aligmasi ilo slagadar olan gozalar daha tez-tez bas verir.

Tadqiqatlar gostorir ki, maye karbohidrogenlorin agiq axinla tutumlara doldurulmasi
zaman1 onun sothindoki maksimal potensial enerji eyni soraitdo daha giiclii axinla mayeyo
batirilmis boru vasitasilo doldurulmada alinan potensial enerjidon 5-10 dofs yiiksokdir [1,25].

Rezervuarlarda yangin va partlayisin bagvermo tohliikosi mohsul bosaldigdan sonra onlarin
tomirdon avval tomizlonmasi zamani daha yiiksokdir. Tanker va rezervuarlarin yiiksok tozyiqgli su
ilo yuyulmasi zamani sirnagin bork sotho siirtiinmosindon yiiksok statik elektrik yiiklori yarana
bilor. Bu, tankerlords bas veran partlayislarin sobabinin arasdirilmasi zamani irali siiriilmiis vo
xiisusi eksperimental todqiqatlarla tosdiq edilmisdir. Molum olmusdur ki, su axini ilo yuyulma
zamani ,homginin yuyulmadan sonra miioyyon vaxt arzinds tankerin i¢orisinds yliksok potensialli
(40 kV-yo qgodor)elektrik yiiklori ilo zongin olan duman yaranir. Belo soraitdo tankerda olan
partlayis tohliikali garisiglarin alovlanmasi ti¢lin elektrik bosalmasi kifayot edo bilor.

Maye karbohidrogenlorin boru kamarlori ilo axmasi, xiisusilo mayenin siizgocdon ke¢masi
zamani statik elektrik yiiklor daha yiiksok giymoto cata bilor. Aviasiya texnikasinin istismar
tocriibosi gostorir ki, 1965-1977-ci illordo diinyada toyyaroyo doldurulan yanacaqda statik
elektrik yiiklorin yaranmasindan 110 partlayls geydo alinmisdir. Amerika Neft Institutunun
molumatlarina osason,71% qoza avtosisternlorin doldurulmasi-bosadilmast zamani neft
mohsullariin elektriklogsmosi ilo olagodardir. Statik elektriklosmo noinki doldurulma-bosadilma
omoaliyyatlari, hotta maye karbohidrogenlorin avtosistern vasitasilo noqli zamani da yaranir.
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Sisterndo y1g1lmis yiiklorin metal zoncirlorlo yers axidilmasit {isulunun totbiqi hom somorasiz,
hom do tohliikalidir. Zancirin yola siirtlinmasi zaman qigilcimin yaranmasi vo mahsulun sizmasi
naticosindo yangin bag vers bilor. Statik elektrik yiliklor qaz qarisiglarinin partlayisina da sobab
olur. Belo ki,1974-cii ildo Nijnevartovsk qaz emali zavodunda kompressorun yag bakinda hava-
propan qarisig1 alovlanmigdir [3.325 ]

Alovlanmanin sobabi statik elektrik yiiklor olmusdur. Partlayls vo yangin hadisolorinin
sobablori aparilan omoliyyatlara osason miixtolifdir. Belo ki, statik elektriklosmo neft
mohsulunun ndéviindon basqa yiiklorin yaranmasi vo relaksasiyasi arasindaki tarazliq sortindon
asilt olur. Bir gayda olaraq , statik elektriklosmo mohsulun xiisusi elektrik kegiriciliyindon
asihidir. Bu gostorici boyiik olduqda statik elektrik sizmasi ¢ox, elektriklosmo iso daha az olur.
Belo ki, neft mohsullarinin novlori miixtolif oldugundan, onlar ¢ox kicik xiisusi elektrik
kegiriciliyino malik olurlar vo 6zlorini dielektrik kimi gostorir. Belo mayelordo statik elektrik
yiiklorin relaksasiyasi az olur. Tocriibolor gostorir ki, intensiv elektriklosmo xiisusi elektrik
miigavimoti 10%-10"°0Om-m olan mayelordo daha ¢ox miisahido edilir. Neftdo ciizi miqdarda
elektrik miigavimat oldugu ii¢lin o, kicik elektriklosmo haddino malikdir. Bu neftin bir sira
novlorindo yiiksok xiisusi miigavimot hoddi vardir. Konkret yatagdan ¢ixarilan neftin
elektriklogmosini toyin etmok {i¢lin onun xiisusi miigavimoti barodo molumatin olmasi vacibdir
[3.327].

Neft mohsullarinin elektriklosmo axinina tasir edon biitiin faktorlar1 nozors almaq ¢otindir.
Belos ki, yiiklorin xtisusi ¢okisino hall olunmayan xirda dispers qarisiglar, kicik su damcilari vo ya
axinda hor hanst gqaz vo ya havanin olmasi, temperatur, vurulan mayenin siirsti vo boru
komarinin bir ¢ox parametrlori (boru komarinin materiali, sothin kols-kotiirliiyii, onlarin mailliyi
vo s.) tosir edir. Biitlin bu faktorlarin molum olmasi neft mohsullarinin aparat vo ¢onloro
tohliikasiz vurulma siiratinin toyinino imkan yaradir. Bu, xiisusilo, parametrlori genis hodd
daxilindo doyison biitiin neft mohsullari, neft emali vo neft-kimya sonayelori ii¢lin vacibdir
[2.125].

Yuxaridakilar1 nazoro alaraq statik elektriklosmo noticosinds yaranan yangin tohliikasi
problemlorinin aradan qaldirilmast magsadils bu sahads todqiqatlarin genislondirilmasi aktualdir.
Energetikanin inkisafi hololik baglica olaraq borpa olunmayan eneji menbaloring, yoni
karbontorkibli vo ya uran yanacaqlarina osaslanir. Bu monbolorin ekoloji catismazligi geyri
ononavi (alternativ) barpa olunan ekoloji tomiz enerji monbalorindon daha genis istifadonin
todqiqini tolob edir. Borpa olunan enerji manbalorindon an perspektivli energetika gilinog vo kiilok
enerjisi, kicik ¢aylar, qabarma va dal@alarin enerjisi, geotermal vo biokiitlonin enerjisi sayilir.
Elm vo texnologiyanin inksafi ilo olagodar qeyri-ononovi borpa olunan enerji monbolorini
siyahist durmadan artirir Vo bu enerji manbalori ekoloji cohatdon tomiz sayilir.

Azorbaycanda iso energetika morhalalorlo boyiikk 6z inkisaf yolunu ke¢misdir. Birinci
morholo az giiclii elektrik stansiyalarini birlosdirilmosi vo milli sonaye, ilk ndvbado, neft
sonayesinin formalagmasi tipini daha yiiksok tomin etmok {iclin yeni stansiyalarin tikilmasi ilo
baglamigdir. Respublikanin miixtalif regionlarinda, sonayeds vo kond tosorriifatinda elektrik
enerjisinin genis istifadosi, enerji sisteminin yeni keyfiyyatli inksafi ilo bagli olaraq ikinci
morholoys kegid ligiin sorait yaratdi, inksafin {iclincli morhalssindo enerji sistemimizlo, basqa
respublikalarin elektrik sistemlori ilo paralel is aparilmasi togkil olunaraq vahid enerji sistemi
yaradilir. Azorbaycanda hal-hazirda energetika ilo bagl miixtalif yeni layihoslor hazirlayir. Eyni
zamanda kohna elektrik satansiyalarin giiciiniin daha da artirilmasi islori nazards tutulub.
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Duzluluq, daha daqiqi, miihitdo NaCl-in 0,3%-don yiiksok olmasi paxlali bitki-bakteriya
simbiotik miinasibatlorino hom ayri-ayri simbiontlar, hom do onlarin arasinda formalasan
simbioz soviyyasindo monfi tasir effektino malik stress amili olmas1 miioyyon edilmisdir. Bunun
da naticasindo prosesin timumi effektivliyinin asagi diismesi, eloco do bunun da naticasi kimi
bitkinin moqsadli mohsula géro mohsuldarliginin azalmasi qagilmaz olur. Belo bir halin bas
vermosi 159 miiasir dovrds on arzuedilmoz haldir ki, bu da asagidaki saboblorlo baglidir.

Birincisi, Yer kiirosinin sabit orazisi (510 milyon km?) daxilinds ohalinin say1 durmadan
artir vo movcud monbolor bu artima miivafiq olaraq yiiksalon tolabati 6domok giiciindo
olmamasi; ikincisi, intensiv texnologiyalarin totbiq edilmasi, torpaqlarin miinbitliyinin
saxlanmasi, becarilon mohsulun miqdarinin yiiksaldilmasi {icliin mineral birlogsmalorden, yoni
geyri-lizvi gilibrolordon istifado edilmasinin yiiksoldilmasi topraglarin stress voziyyatino
diismosini sortlondirmosidir; sigiinciisii, qlobal xarakterli ekoloji problemlorin yaranmasi fonunda
biomiixtalifliyin kasadlagsmasi, uzun miiddot istifade edilon kulturalarin vo torpaqlarin
mohsuldarligimin getdikco azalmasi, yeni xostoliklorin yaranmasi vo onlarin téradicilorinin
doyisilmo dinamikasinin getdikco artmasidir. Nohayot, sonuncusu, yoni dérdiinciisii, global
ekoloji xarakterli problemlorin fonunda bas veron soranlagma, sohralasma, istilosmonin eyni
zamanda urbanizasiyanin genislonmosi, getdikco kond tosorriifatina yararli olan torpaq
sahoalorinin azalmasi.

Biitiin bunlarin hamisinin da naticasi arzaq va enerji qithgi, sonaye, qida va s. sahalar li¢iin
xammal ¢atigmazlig ilo xarakterizo olunur ki, bunlarin da aradan qaldirilmasi timumi sokilds iki
istigamatdo qruplagdirilan vozifolorin hall edilmasini zorurilogdirir. Birinci istigamotdo olan
manbalordon istifadonin somaraliliyinin artirilmasi vo onlara manfi tosir edon amillorin aradan
galdirilmasi ilo bagl olan vozifalorin holl edilmosini ohato edir. Ikinci istigamot iso mdvcud
manbalordon keyfiyyst vo komiyyotco forqlonon yeni monbolorin yaradilmas: ilo bagli olan
vazifalari 6ziinds etiva edir.

Qeyd edildiyi kimi, insanlarin qidaya olan tolabatinin 6donilmasinds paxlali bitkilor
miithiim rol oynayir vo, demak olar ki, diinyanin hor bir yerinds, o climladon do Azarbaycan
Respublikasinda da genis sokildo becarilir. Paxlali bitkilor tokco qida deyil, eyni zamanda yem
vo tibbi mogsadlor iiglin faydalidirlar vo onlarin becorilmasindo bu amil do nozors alinir. Lakin
paxlali bitkilorin faydasi tokco bunlarla bitmir. Belos ki, paxlali bitkilor eyni zamanda torpagin
azot fondunun tonzimlonmosinds, daha dogrusu zonginlogsmosinds miihiim rol oynayir. Bu da
onlarin soziin hoqiqi monasinda fenomenal bir hadiso olan azotun simbiotik fiksasiyasinda
mithiim rol oynamalari, daha daqiqi, hazirda elmo malum olan 13 min paxlali bitki ndviiniin
kond tosarriifatinda becorilon 200-9 yaxin ndviiniin oksariyyati Rhizobium veo digar cinslors aid
olan bakteriyalarla azotun fiksasiyasint hoyata keciron simbiotik miinasibatlor omolo
gatirmasidir. Bu prosesla bagli bozi statistik malumatlar xatirlatmaq yerina diisordi.
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Molum oldugu kimi, yer kiirasindo, daha dogrusu, atmosferds azotun migdar1 3,9x10™ ton
toskil edir. Donizlordos, torpaglarda vo bitkilordo onun miqdart iso miivafiq olaraq 2,4x10%,
1,5x10™ vo 1,5x10% ton toskil edir. Digor canlilarda, yoni insanlarda, torpaq mikroorqanizm-
lorindo vo heyvanlarda iso analoji gostorici miivafiq olaraq 1,0x10’, 6,0x10° vo 2,0x10° t toskil
edir. Belsliklo, toplamda Yer iizorinde azotun ehtiyati 3,924x10™ ton togkil edir [17].

Torpaglarin da biitiin genofondun saxlandigi bank kimi xarakterizo olundugunu nazors
alsaq, torpaga azotun daxilolma monbalari torpaga slava edilon {izvi va geyri-lizvi maddalar, ilk
novbado, giibralar, yagislar va bioloji fiksasiya proseslorindon ibaratdir.

Cadval
Soya bitkisinin kék yumrularimin quru kiitlasinin toplanmasina Kalium hummatin tasiri (qr/bit.)
Bitkinin yasi, giinlorlo
Variantlar
14 21 28 38 51

Kontrol 0,019 0,037 0,069 0,124 0,384
+0,001 +0,002 +0,004 +0,012 +0,015
Kontrol+K- 0,034 0,054 0,099 0,164 0,408
hummat +0,002 +0,003 +0,005 +0.011 +0,019
0,7%NaCl - 0,019 0,38 0,105 0,291
+0,001 +0,006 +0,007 +0,011
0,7%NaCl+K- 0,011 0,056 0,141 0,187 0,409
hummat +0,001 +0,003 +0,011 +0,013 +0,017

Qeyd edildiyi kimi, duzlar, daha doqiqi, duzlasmaya moruz qalmis torpaqlarda paxlali
bitkilorin becorilmosi zamani miixtolif neqativ hallar miisahido olunur vo bunun aradan
qaldirilmast miixtalif todqiqatlarin qarsiya qoydugu vo halli vacib olan vozifslsrindondir.
Rhizobium-paxlali bitki simbiozuna miixtalif doracali duzlarin tosirino aid todqiqat islorinin
coxluguna baxmayaraq, bu simbiozun yaranmasina duzlarin toksiki tosirini aradan qaldirmaq
ticiin KH-dan istifadoys aid todqiqat islori azliq toskil edir vo demok olar ki, miixtolif ekoloji
soraitdo becoarilon paxlali bitkilorin kok yumrusu bakteriyalar: ilo amola gatirdiklori simbiotik
sistemlorin inkisafina geyri-alverisli ekoloji amillorin tosirinin aradan qaldirilmasi ilo olagodar
miigayisali todqiqatlara rast galinmir. Ona goroa do 0,7% NaCl duzlulugunda KH istiraki ilo soya
(Glicine hispida L) bitkisindo kok yumrularinin omolo golmesi vo nitrogenaza fermentinin
aktivliying tasirinin todqiq edilmasi do maraq dogurmaya bilmoz. Bu sobabdon do todqigatlarin
gedisindo bu masoalonin do aydinlagdirilmas: ilo bagli miioyyon tadqiqat islori aparilmisdir.
Bununla slagadar aparilan todqiqatlarda alinan naticolor timumilasdirilmis sokilds 1-ci cadvalda
verilir. Gorlindiiyli kimi, soyanin kok yumrularinin kiitlasinin toplanmasinin analizi gostordi ki,
0,7% duzlulug kok yumrularinin amolo galmasini 7 giin longidorok onlarin miqdar artimini da 14
giin gecikdirdi, lakin bu zaman kok yumrularinin bakteroid toxumalar1 onlar ii¢lin xarakterik
olan ¢ohrayi rongi itirmadi. Duzlu miihitde KH istiraki kdk yumrularinin omals golmaesina
miisbat tosir gostorarak onlarin formalasmasinin ilk marhololorinds kiitlalorinin artmasina sabab
oldu. inkisafin ilk giinlorindon KH tosirindon hom adi, hom do duzlu miihitde kok yumrulari ilo
yanasi soyanin yeriistli orqanlarinin ¢okisi do nozors ¢arpacaq dorocodo artdi. Kalium-hummatin
tosirindon vegetativ boylimo zamani1 kdk yumrularinin ¢okilorinde amolo golon forq inkisafin
sonraki marhalslorinds todricon aradan galxdi vo ¢igoklomo fazasinda bitkilor kok yumrularinin
¢okisino gora eynilogdilor. Kalium-hummatin somorsli tosirinin vizual olamoati 2 hofto sonra
onlarin yeriistii kiitlolorinin vo kok yumrularinin saymin artmasidir ki, bu fakt bizim marcimak
bitkisi ilo hom istehsalat, hom do todqgiqatlarin gedisinds tomiz kulturaya c¢ixardigimiz
stammlarla apardigimiz todqiqatlarda da 6z tosdigini tapib, yoni bu halda da yanasmada
spesifiklik elementlori gbézo carpmadi, birco moqam istisna olmaqla. Bu mogamin da
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mahiyyotinds o dayanir ki, kok yumrusu bakteriyalar1 he¢ do unversal xiisusiyyatlorin dasiyicisi
deyil va bir qayda olaraq hor bir paxlal1 bitki {i¢iin spesifik bakteriya novii tolob olunur. Biz do
todgigatlarin gedisindo bu magama diqqot yetirdiyimizdon alinan naticolordos spesifik elementlori
miisahido olunmamaisdir.

Hom adi, homdo duzlu miihitde toxumlart KH isladilmig bitkilorin kdk yumrularinin
kiitlosi meyvo amologolmo fazasinda da artir. ©gor ¢igoklomo fazasinda hor iki variantda da bir
bitkido kok yumrularinin quru kiitlesi toxminan 0,409 qr idiss, mohsul yi1gim1 zamani artaraq
0,990 gr oldu, yoni kok yumrulariin kiitlosi 2,40 dofo artir.

Qeyd etmok yerinoa diisordi ki, NG-fazanin aktivliyino asason soya bitkisinin aktivliyinin
giymatlondirlmasi ilo slagodar aparilan todqigatalarda da yuxarida qeyd edilonlors miivafiq golon
naticalor olds edildi ki, bu da 6z oksini 4.2-ci sokildo aydin sokilds biiruzs verir.

100 ~

90 -

80 -

70 A

60 -

50 == Kontrol

== Kontrol+KH
40 - 0,7% NaCl
=¢=0,7% NaCIl+KH

Aktivlik(N mg/bit)

20 -

10 -

1 2 3

Giinlor

Sakil. KH-n duzlu miihitda soya bitkisinin kék yumrularinin
aktivliyina tasivi: 1 — 28 giin; 2 — 38 giin; 3 — 51 giin

Soyanin kok yumrularinin nitrogenaza fermenti vegetativ béylimonin ilkin morhslasindo
formalasaraq bitkini atmosfer azotu ilo tomin etmoys baglayir. Variantlardan asili olaraq ferment
vegetativ boylimonin miixtolif fazalarinda foaliyysts baslayaraq forqli aktivlik gostoerdi; Kontrol
va I variantin bitkilorinds 2-ci yarpaqlarin inkisafi fazasinda, yoni ciicartilor amalo goldikdon 2
hofto sonra, II variantin bitkilorinds iso 3 hafto sonra (3-cii yarpaglar inkisafi fazasi). 0,7% xlorid
duzlulugu nitrogenaza fermentinin aktivliyini ¢igoklomo fazasina qodar nazaragarpacaq deracado
azaldir. Kalium-hummat iso elo inkisafin ilk gilinlorindon NaCl-un toksiki tosirini aradan
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qaldiraraq fermentin aktivliyini kontrol bitkilorinin kdk yumrularmin fermentativ aktivliyi ilo
eyni soviyyado edir.

Bu prosesin tosir mexanizmi, yoni KH-1n miihits olava edilmasi zamani NaCl-in toksiki
tosirinin aradan qaldirilmasinin mexanizmi séziin hoqiqi monasinda miioyyon elmi maraq
doguran vo kimyovi cohotdon aydin olan bir mosslo deyil. Diizdiir, bu iki birlosmo arasinda
miloyyon reaksiyalarin getmosi miimkiindiir ki, omolo golon yeni maddonin do toksiki xarakter
dasimamasi bunun izahi kimi gobul edils bilor. Lakin bura da bir masslo nozordon gagmamalidir,
belo ki, bir sira kimyovi reaksiyalar xiisusi sorait daxilindo bas verir vo bazon tobistdo homin
sorait oldugu kimi yaranmir. Digor torfodon, bir sira kimyovi reaksiyalarin bas verdiyi miihit,
konar maddolorin olmas1 hom reaksiyanin istigamatini, hom do xarakterini doyiso bilir. Tobiotdo
bas veron proseslor, asason, agiq vo izolo edilmoyon soraitdo bas verdiyindon bu prosesin
tobiotdo bagvermo mexanizminin aydinlasdirilmasi miioyyon maraq dogurur. Bunun
aydinlagdirilmasi golocokds aparilmasi zaruri olan todqiqatlarin vazifalori olmalidir.
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PE3IOME
BJIMSIHUE KAJIUYM-TYMMATA HA COEBBIE PACTEHUS
B YCJIOBUSIX CTPECCA
Hcaeea K.K.,I'apaesa A.T.

Knwuesvie cnosa: cmpecc, kanuym-cymmam, cumobuo3s, coegble pacmenus, KiyoHu.

Beuto mpoBeneHO wWccemoBaHWE BOIPOCA BIUSHUS AKTUBHOCTH HUTPOTEHAaza (epMeHTa H
00pa3oBaHMs KOPHEBBIX KIyOHEH B coeBbiX pacteHusix ¢ mpumerenueM KI' B 0,7% NaCl. B pesysibrare
ucnonb3oBanus KI' Oblia MOBBINICHA MPOU3BOIUTEIBHOCTh COCBBIX PACTCHHI HA MpUMepe (HacoJIeBhIX
TpyIIIL.

SUMMARY
INFLUENCE OF POTASSIUM HUMATE ON SOYBEAN PLANTS
IN STRESS CONDITION
Isayeva K.K., Garayeva A.G.

Keywords: stress, potassium humate, symbiosis, soybean plants, tubers.

The question of effects of en zyme nitrogenase activity and root fuber formation in soybean
p;ants with the use of KH in 0,7% NaCl was studied. In the result of KH use, the productivity of soybean
plants on the example of bean groups was increased.

Daxilolma tarixi: [lkin variant 28.06.2016
Son variant 20.06.2017
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Acar sozlar: sobaka, soket, komponent, semantik struktur.
Togdim olunan maqalada soket prinsipi ilo qurulan ham lokal, hom do qlobal sobakalorin is
prinsipi arasdirilir. Semantik strukturlu informasiyalarin amr va fayl soklind> paylanmast  prinsiplori

programlasdiriiir.

Soket prinsipino gora, bir torofdo server, digor torofdo iso miistori dayanir[1].

S O K E T

SERVER MUSTORI

Miistori hor hansi fayli vo ya omri qobul edon, server iso hor hanst fayli vo ya omri
goéndoron torofdir.  Informasiyalarin  soboko daxili miibadilesindo osas mosalolordon biri
ondan ibaratdir ki, miistori serverdon golon informasiyalar ¢oxlugundan hansmin fayl,
hansmin iso amr olmasini aydinlagdirmaq imkanina malik olsun.

Novbati problemlordon biri do ondan ibarotdir ki, serverdon miistoriyo  Gtiiriilon
informasiyalar  ¢oxlugunun hocmi boyiikk oldugda informasiyalar ¢oxlugu hissalora
boliinorok, paketlor goklindo miistoriys  gondorilir. Bu iso 6tliriilon informasiyalarin tam
sokildo miistoriys c¢atmasinda problemlor yaradir. Homginin soboko daxilinds informasiyalarin
miibadilosi prosesindo oOtiiriilon informasiyalara konar miidaxilslorin olmasi da miimkiindiir.

Demali, informasiyalarin miibadilosinds hom serverin, hom do miistorinin qarsisinda ii¢
osas prinsip dayanir:

1. Qarsiligh otiiriilon informasiyalar ¢oxlugunu amr va fayla bolmak ;

2. Serverdon &tiiriilon informasiyalar ¢oxlugunun tamligini miioyyonlosdirmak;

3. Qarsiligh informasiyalar miibadilesindo konar miidaxils olduqda dorhal serveri
molumatlandirmagq.

Qurulan program tominati “DELPHI” alqoritmik dilinda yerina yetirilir[2].

Bunun  {iciin DELPHI  alqoritmik dilinin INTERNET  sohifosindo  yerloson

TServerSocket '3‘| va TClientSocket (ﬂ komponentlarindaon istifado edilir.
Ogor bu komponentlor INTERNET sohifosindo  yoxdursa, onda onlari sohifado
yerlosdirmok olar.

60



Rohimov S.R., Mammadova G.A., Orucova G.E., Osgarova Z.A.

TServerSocket vo TClientSocket

komponentlorini

DELPHI -nin  INTERNET

sohifasing olava etmok tliglin asagidaki omoliyyatlar icra olunmalidir:

1. DELPHI yiiklonir.

2. Component = Install Packages proseslor ardicillig1 yerino yetirilir.

Component

baszaJaHHbi

Tools Cr

Mew Component...
@ Install Component...

’_ﬂ Import ActiveX Control..,

11 Create Component Template...

7@ Install Packages...

Configure Palette...

3. Project Options for... poncorasi aktivlosir.

Fackages ]

— Design packages

2| B orlard ActionB ar Components

|| Borlard AD0 DE Companents

|v| Borland BOE DB Components

v Borlard Controd Panel Applet Package
v Borland Database Components

[w] Borlard D ataSnap Cormection Companents

B

Add. . Bemove

c:\prooeam filezhborand\delphiPBndclact 7 0.bpl

Edit | Comporents |

Runtime packages
[ Build with mintime packages

|\-i‘t|fr||:‘u":|5C:\-V',‘|atth:lEI"u‘|:\'i“|3|'|f‘ir|5:\-"',‘|>=,_' erlriinetdbbde inet: Add

4. Project Options for ... poncorasindo yerlogon Add diymosi sixilir. Add Design

Package adli pancoro aktivlosir.

5. Aktivlegon pancarado Program Files\Borland\Delphi7\Bin qovluguna daxil olurugq.
6. Sonuncu olan Bin qovlugundan dclsockets70.bpl fayli segilir.

MNanka: I |, Bin

|| delOffice2K70.bpl
| delOfficeXP70.bpl
|| dclRavel0.bpl

|| delshlctrlsT0.bpl
|| delsmp70.bpl

|| delsmpedit70.bpl
|| dclsoap?0.bpl

~| = = erEr

|| delphickdideT0.bpl
|| delphideT0.bpl
|| delphient70.bpl
|| delphipro70.bpl
|| delphivclide?0.bpl
|| designdgm70.bpl
|| designide70.bpl

§ | deisocketsi0.bpl

| dfm70.bpl

| delstd70.bpl

|| deltee70.bpl

|| dehgri0.bpl

|| dehwbm70.bpl

|| dehwebsnap70.bpl

“ 1

L | direct?0.bpl

| |dsnap70.bpl
|_|dsnapcon?0.bpl
|| dsnapent70.bpl
|| dssT0.bpl

Wrmn saiina: Iddsockets?ﬂ bpl

Twun aitnos
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Soket prinsipli sabakolords informasiyalar miibadilasinin program taminatinin islonmasi

Bin qovlugundan dclsockets70.bpl

fayli secildikdon sonra poncorado olan Ag¢maq (

OtkpeiTh ) ditymosi sixilir. Yenidon Project Options for ... poncorasi aktivlasir.

7. Aktivloson Project Options for ...
TServerSocket vo TClientSocket komponentlorini
olavo etmoyo hazirdir. Bunun iiglin OK diiymosi sixilir.

Bu proseslordon sonra DELPHI -nin INTERNET

pancarasi artiq dclsockets70.bpl
DELPI-nin

faylinda olan
INTERNET sohifasina

sohifasino iki komponent, yoni

TServerSocket '3| vo TClientSocket fﬂ komponentlari olave olunur.

DELPHi-nin INTERNET sshifasindon 'E‘|
(TServerSocket) komponentini  Forma  iizorindo

yerlosdirok. Komponent Forma iizorindo yerlosdirildikdon
sonra ilkin olarag ServerSocketl adin1 alacaq. Zoruriyyat
olarsa, istifadagi torofindon komponentin adini doyismok
olar.

Homg¢inin Standart sohifasindon TButton ( Ne 1) vo
TEdit ( Ne 2)  komponentlorini do  Forma iizorindo
yerlogdirak. TEdit komponentinin adint Name xassosindon
doyisib, “GONDOR” adlandiraq. Informasiyalarin
gondorilmasi prosesinin gedigini izlomok iiclin  iso olavo
olarag WIN32 sohifosindon  TProgressBar (Ne 0) vo
TStatusBar (Ne 3) komponentlorini do Forma {izerino
olavo edok.

Component bazafllanHex Tc

& & By
5w

COM+ | Intemet ]

b Al 8

Biitiin komponentlor Forma {izorindo yerlosdirildikdon sonra ilkin program kodu

asagidaki kimi olacaq:
unit Unit1;
interface
uses

Windows, Messages, SysUTtils, Variants, Classes, Graphics,

Controls, Forms, Dialogs, ScktComp, ComCitrls, StdCtrls;

type
TForm1 = class(TForm)
ProgressBarl: TProgressBar;
GONDAR: TButton;
Editl: TEdit;
StatusBarl: TStatusBar;
ServerSocketl: TServerSocket;
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TFormil;
implementation
{3R *.dfm}
end.
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TServerSocketl komponentinin  Port xassasino 1205 adadini daxil edirik. Bu adad
ixtiyari segilir. TStatusBar komponentinin SimplePanel montiqi doyisoninin qiymatino iso
true monimsadilir.

Serverdon faylin géndorilmosi Forma iizerindo yerloson GOND®OR diiymesinin
sixilmasindan sonra icra olunacaq. Boyiikk hocmli fayllarin géondorilmasi {i¢iin bufer doyison
(SRV_BFR) yaradilmalidir. Dayisoni global kimi xarakterizo edok.

var

Forml: TForm1l,;

SRV_BFR: TMemoryStream;

Artiq soket hor hansi informasiyalarin géndorilmosi li¢iin aktiv olmalidir. Server soketin
aktivlogdirilmasi iki formada icra oluna bilor:

ServerSocket1.Open; vo ya ServerSocketl.Active : =true;
Programin icrasindan sonra Server soketin dorhal aktivlosdirmok iiciin bu omrlordon
ixtiyari birini
procedure TForm1.FormCreate(Sender: TObject);
koduna daxil etmok lazimdir.
procedure TForm1.FormCreate(Sender: TObject);
begin
ServerSocketl.Active:=true; // vo ya ServerSocketl.Active : =true;
end;
Server soketin baglanmasi da iki formada icra oluna bilor:
ServerSocketl.Active:=false; vo ya  ServerSocketl.Close;
Umumi halda bu komponentlorden ixtiyari birini Formanin baglanmasi koduna, yani
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
proseduruna yazmag olar:
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
ServerSocketl.Close; // vo ya ServerSocketl.Active:=false;
end,

Server soket hor hansi fayl informasiyalarim1 6z miistorisine (yaxud miistoriloring)
gondordikdon sonra omin olmalidir ki, gondorilon fayl informasiyalari heg bir itki olmadan
miistoriyo catdirilib. Ona goérs do server soket ilk 6nco 6z miistorisino matn soklindo faylin
adini vo onun 6l¢ilinii gondarir:

@ faylin_adi@élcii@ miistarisinin_nomrasi@
@- isarosi motn ayricisidir. Masalon:
@ ABC.doc @ 122565 @ 3 @
olarsa, server soket 3 sayli miistorisino 122565 kilobayt hocmli ABC.doc adli Word matn
faylin1 gondoracok. Bu informasiyani qobul edon “Miistori  Soket” ABC.doc adli Word
moatn faylinin gobuluna hazir olur. “Mistori  Soket” ABC.doc adli Word matn faylinin tam
gobulunu apardigdan sonra server soketo “fayli qobul etdim” oks-informasiyasini gondarir.

Server soket “3 saylt miistori soket”-don “fayli gobul etdim” informasiyasini aldigdan
sonra dorhal fayl buferini tomizloyir vo “Miistori Soket”-o fayl informasiya gonderma prosesini
dayandirir.

Zoruriyyat olarsa, server soket aktiv miistorilorinin sayini

ServerSocket1.Socket.ActiveConnections;
omri ilo do miioyyonlosdirs bilor. Ogor aktiv miistorilorinin say1 0 (sifir) olarsa, onda hor hansi
“Miistori ~ Soket”-Io alago dayandirilib. Umumi halda iso aktiv olan N-ci miistoriyo motn
informasiya
ServerSocketl.Socket.Connections[ N — 1 ].SendText(" @ ABC.doc @ 122565 @ 3 @ *);
omrindon sonra gondarilocok.
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Soket prinsipli sabakalorda informasiyalar miibadilasinin program tominatimin islonmasi

Demoli, 3-cii miistoriyo moatn informasiyanin géndorilmasi
ServerSocketl.Socket.Connections[ 2 ].SendText(' @ ABC.doc @ 122565 @ 3 @ ');
omr formasi kimi aparilir.

Gondarilon faylin hocmini ovvalcadon toyin etmok li¢lin bufer yaradilir vo fayl buferos
yiiklonir. Yuxarida qeyd olundugu kimi bufer doyiseni qlobal doyigen kimi, verilmalidir.

var

Forml: TForml;

SRV _BFR:TMemoryStream; // Server fayli {i¢iin bufer

Bufer  yaradildigdan sonra serverin “Miistori  Soket”-o gondoracoyi fayl bufero
yiiklonir.

SRV_BFR : = TMemoryStream.Create;

SRV_BFR.LoadFromFile(Editl.Text );

Fayl SRV _BFR adli bufers yiiklondikdon sonra SRV_BFR.Size omri ilo gondorilon
faylin hocmi toyin edilir.

Umumi halda TButton (“GOND®R”) komponentinin kod pancarasinda :

procedure TForm1.Button1Click (Sender: TObject);

var

Olcu: integer;

GST : ”~ bayt;

Begin

SRV_BFR : = TMemoryStream.Create;

SRV_BFR.LoadFromFile(Editl.Text);

ServerSocketl.Socket.Connections[ 2 ].SendText(' @ Editl.Text @inttostr( SRV_BFR.Size)
@3@";

SRV_BFR.Position;

GST := SRV_BFR. Memory;

End;
soklindo proqram olacaqdir. Artiq, demak olar ki, miistoriys (yaxud miistorilora) hor hansi
informasiyanin gondarilmasini icra edacak server proqram tominati hazirdir.

Serverdon miistoriys (yaxud miistorilora) semantik strukturlu faylin géndorilmosini tomin
edocok program tominati ilo birgo, oks-prosesi icra edocok miistori proqram tominati da
olmalidir. Belo ki, miistori program tominati semantik strukturlu fayli qabul etmali vo servero
tam gobula goro diizglin molumat vermolidir.

DELPHi-nin INTERNET sohifasinden .2 (TClientSocket) komponentini Forma
tizorindo  yerlogdirok. Komponent Forma iizorindo yerlosdirildikdon sonra ilkin olaraq
ClientSocketl adin1 alacaq. Zoruriyyat olarsa, Name xassosindon komponentin adini doyigsmok
olar. ClientSocketl komponentinin port xassasine 1205 adadini daxil edirik. Ona gora ki,
ClientSocketl vo TServerSocket komponentlorinin port xassalorindoki ododlor eyni olmalidir.
Bu iso informasiyanin  eyni port iizra lokal soboko miibadilosini tomin edir. Digor torofden
konar miidaxilonin toyin olunmasini sadologdirir.

Homginin Standart sohifasindon iki adod TLabel komponentini Forma iizorindo
yerlosdirak. Bu komponentlordon biri serverdon golon faylin adimi, digori ise faylin olgiistini
bildiracak.

type

TForm1 = class(TForm)
ServerSocketl: TServerSocket;
Labell: TLabel;

Label2: TLabel,
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private

{ Private declarations }
public

{ Public declarations }
end;

Serverdon  gondorilon informasiyalarin qabulu
liclin prosedura tortib olunmalidir. Prosedurada istirak
edacok doyisonlor iso  private bolmoesindos xarakterizo
olunmalidirlar.

Procedure KLY INF( INF : string); /

e e

co. . SesverSocketl D00 0000 D0

- Label2

private
{ Private declarations }

KL_AD : string;
KL_Olcu : integer;
KL_rejim : boolean;
KL_BFR : TMemoryStream;
Serverdon golon informasiyalar1 gobul edon va buferds saxlayan proseduramt KLY INF(
INF : string); adlandiraq. Proseduranin proqram matnini tortib edok:
procedure TForml. KLY INF(INF : string);
begin
// Serverdan qabul olunan informasiya faylin élgiisiindon azdirsa,

// onda toplanan informasiyalar ¢oxlugu bufera yazilir.
if KL_Olcu < Olcu then MS.WRITE (TEXT[1], Length(Text));

// Serverdan qabul olunan fayl informasiya tamdirsa
if KL_Olcu = Olcu then

begin
// Kliyent (miistari) normal vaziyyata gatirilir
Qabul_kl:=false;

// Fayl informasiyalarin qabulu iiciin qabul mévqeyi faylin avvalina gatirilir.

MS.Position:=0;

// Qabul olunan fayl informasiyalarin saxlanmasi icra olunur

MS.SaveToFile(KL_AD);

//" Kliyent (miistori) servera faylin tam qabul olundugunu bildirir

ClientSocketl.Socket.Send(‘son’);

end,

Miistori servera faylin tam qobul olundugunu bildirdikdon sonra server informasiya
gondorilmasini dayandirir. Tortib olunan prosedura yalmz fayl informasiyalarin gobulunu
tomin edir. Lakin ilkin olaraq miistori serverdon faylin adini vo onun Ol¢iisiinii bildiron
informasiya qabul etmalidir.

procedure TForml. ClientSocket1Read(Sender: TObject;

Socket: TCustomWinSocket);

var

Matn:string;

begin

Matn:=Socket.ReceiveText;
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if Qabul_klI then

KLY INF(Matn )

Else
if copy(Matn, 0, Pos(‘@’, Matn)-1)= ‘file’ then
begin
MS:=TMemoryStream.Create;
Delete(Matn, 1, Pos(‘@’, Matn)),
Name:= copy(Matn, 0, Pos(‘@’, Matn)-1);
KL_Olcu:=StrTolnt(copy(Matn, 0, Pos(‘@’, Matn)-1));
Delete(Matn, 1, Pos(‘@’, Matn)),
Labell.Caption:="Fayln ol¢iisti "+IntToStr(KL Olcu)+ bayt’;
Labe21.Caption:="Faylin ad; "+ Name;

Qabul_kl:=true;
KLY INF(Matn ) ;
end;

end;

Qurulan program tominati lokal strukturlu sobokolords informasiyalar miibadilosinin
stiratini 2-3 dofoys gador artirir, Saboks iizro informasiyalar miibadilesinds konar miidaxilolori
tez bir zamanda toyin edir.
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Acar sozlar: informasiya tohliikasizliyi, menecment sistemi, risklorin idara edilmasi, biznes-
proseslar, informasiyanin qorunmasi, sertifikatlagsdirma, informasiyanin moaxfiliyi,
audit.

Moaqgalado miiasir soraitdo informasiya tohliikasizliyinin menecmenti sisteminin togkilatlarin
faaliyyatindo ahamiyyati, informasiya tahliikasizliyinin menecmenti sisteminin elementlari, onlarin
qarsithiql alaqoasi, sistemin qurulmasinda prioritet istiqamatlor, magsadlor, qarsiya qoyulan moasalalor
gostorilmisdir. ISO/IEC 27001 beynalxalq standartimin asas prinsiplavina, ahato etdiyi sahalara, onun
digor beynalxalg standartlarla alagasino baxilmisdir. Burada homin standartin tatbigindon, onun
talablorina uygunlugun sertifikatlasdirilmasindan alds edilon naticalar, igtisadi somara tohlil edilir.

Informasiya tohliikesizliyinin tomin edilmosi miiasir dévrda foaliyyat gdstoren toskilatlar
iclin hayat1 vacib bir mosoladir. Bill Qeytsin fikri bunu toesdigloyir: “Sizin qalib golmoyiniz,
yaxud moglub olmaginiz ancaq Sizin informasiyani neco toplamaginizdan, tagkilindon va istifads
etmoyinizdon asilidir”. Informasiya tohliikosizliyinin menecmenti sisteminin (ITMS) zorurili-
yinin qobul edilmosi toskilatin strateji xarakterli qorarlarindan biridir. Toskilatda ITMS-nin
monimsanilmasi va totbiqino toskilatin toloblori, ehtiyaclari, mogsadlori, tohliikasizlik tslablori,
totbiq edilon togkilati proseslor, togkilatin miqyasi vo strukturu tosir edir. Bu amillor hom do
zaman orzindo doyiso bilon amillordir. ITMS hom do risklori idaroetmo proseslorinin yerino
yetirilmosi hesabina informasiyadan istifadonin miimkiinliyiiniin, moxfiliyinin mogqsadydnlii
olmasimin saxlanmasina yonalorok maraqli toraflori amin edir ki, risklor lazimi soviyyods idare
olunur. Xiisusilo, ohomiyyatli bir cohotdir ki, ITMS toskilatda yerino yetirilocok proseslorin
torkib hissosi olub idaroetmonin Uimumi strukturuna niifuz edir. Beloliklo, informasiya
tohliikasizliylt masalosi proseslorin, informasiya sistemlorinin vo idaroetma vasitalorinin iglonib
hazirlanmas1 zamani nozera almir. ITMS-nin toskilatin foaliyyat siyasotinin, mogsodlorinin
doyismasino miivafiq doyismasi ehtimal edilir.

ITMS-nin asas elementlori asagidakilardir [3]:

e sistemlors icazasiz girisin qorunub saxlanmasi;

o toskilatin omokdaslarinin sistemlora daxildon icazasiz girisdon onlarin miidafiosi;

e avtorizasiya vo autentifikasiya;

« informasiyani 6tiirmoe kanallarinin qorunmasi, informasiyanin tamliginin tominati;

o miistorilorlo informasiya miibadilosindo molumatlarin aktualligini tominetmso;

e elektron sonad dovriiyyasini idaroetmo;

« informasiya tohliikasizliyinds miinaqisalorin idars edilmasi;

« biznesin fasilasizliyinin idars edilmasi;

« informasiya tohliikasizliyi siteminin daxili vo xarici auditi.

Informasiya tohliikesizliyinin tomin edilmoesi vo idaro olunmasi mosalolorinin hollindo
standartlagdirma iizro miixtolif kateqoriyali normativ sonadlorin 6ziinomoxsus rolu vardir. Bu
sahado Standartlagdirma iizro beynolxalq toskilatin (ISO) Beynolaxalq Elektrotexniki Toskilatla
(BEK) birgo isladiyi ISO/IEC [IEC-the International Electrotechnical Commission] 27001
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Taskilkatlarda informasiya tahliikasizliyinin taminatinda standartlarin rolu

“Informasiya texnologiyalarl. Tohliikosizliyin tomin edilmosi metodlari. informasiya
tohliikasizliyinin menecmenti sistemlori. Toloblor” niifuzlu beynolxalq standartinin togkilatlarda
monimsaonilmasi  vo  totbiqi  toqdirolayiqdir. Homin standart idarsetmo  sistemlorinin
layihoalondirilmosi zamani an yaxsi tocriibo monbalorindondir, miqyasindan vo xarici miihitdon,
foaliyyat noviindon, miilkiyyot formasindam asili olmayaraq, demok olar ki, biitiin toskilatlarda
totbiq oluna bilir. O, texnoloji planda da neytraldir vo homiso texnologiyanin se¢ilmasi imkanini
tomin edir.

ISO/IEC 27001 standarti [4]:

o togkilatda informasiya tohliikesizliyinin tomin edilmasi {iglin vahid toloblori miioyyen
edir;

e rohboarliklo amokdasglarin qarsiligli alagasini tomin edir;

o togkilatda informasiya tohliikosizliyinin tomin edilmosi vo saxlanmasi sahosindo
tadbirlorin somoraliliyini yiiksaldir.

Qeyd edildiyi kimi, ITMS-do moqgsad informasiya aktivlorini qoruyan, maraql toroflorin
inamina zomanat veran tohliikosizliyi idaroetma todbirlorini segib toqdim etmokdir. Informasiya
tohliikasizliyi informasiyanin moxfiliyini, tamlhigimni, istifado ii¢iin olverisli olmasimi saxlamaqla
yanasi, onun dogrulugunu, miislliflikdon imtinanin geyri-miimkiinliiylinii do tomin edo bilar [2].

ISO/IEC 27001 asasini informasiya ilo alagali risklorin idara edilmasi togkil edir. Risklorin
idara edilmasi sistemi bu suallara cavab tapmaga imkan verir:

e informasiya tohliikasizliyinin hansi istigamatins digqgsti comlomak talob olunur;

« informasiyanin qorunmasi ticiin miioyyon texniki hallo no qodor vasait vo vaxt sorf etmok
olar.

Informasiya tohliikesizliyi {izra standartlar seriyasinin qusa inkisaf tarixi asagida verilmisdir
(sokil 1).

ISO/IEC 27001 standart1 1995-ci ildo Britaniya standartlar institutu torafindon islonmis BS
7799 Britaniya dovlet standarti osasinda hazirlanmisdir. 1999-cu ilde BS 7799 standartinin
birinci hissasi ISO taskilatina verilir va ilk dofo 2000-ci ildo ISO/IEC 17799:2000 (BS 7799-
1:2000) beynolxalq standart1 kimi tosdiq olunur. Onun ndvbati versiyast ISO/IEC 17799:2005
olmusdur. 1998-ci ildo BS 7799 standartinin ikinci hissasi ¢ixir - BS 7799-2:1998 Information
Security Management - Specification for ISMS (ISMS — Information Security Management
System). 2002-ci ildo standart tokmillogdirilir vo yeni redaksiyasi — BS 7799-2:2002 buraxilir.
Onun osasinda 2005-ci ildo ISO/IEC 27001:2005 standarti gobul edilir. 2013-cii ildo iso
yenilogdirilmis ISO/IEC 27001:2013 standarti nosr edildi. Bu versiyada hom standartin
strukturuna, hom do toloblors doyisikliklor edilmisdi.

ISO/IEC 27001 standartindan eyni vaxtda istifado bir neco menecment sistemi totbiq edon
toskilatlar iiciin daha olverislidir. ITMS, moasalon, asagidakilarla inteqrasiya edo bilor:

e biznesin fasilosizliyinin menecmenti sistemi (ISO/IEC 22301);

o IT-xidmatlorin menecmenti sistemi (ISO/IEC 20000-1);

o keyfiyyat menecmenti sistemi (ISO 9001).

Standartlarin oxsar strukturu inteqrasiya olunan siyasotlorin vo prosedurlarin hoyata
kegirilmosini miimkiin edir, vaxta vo maliyys vasaitino qonast etmoys imkan verir.

ISO/IEC 27001 standarti ISO 9001 vo ISO 14001 seriyali standartlarla hormonizasiya
olunub vo onlarda nozordo tutulan osas prinsiplora vo prosesli yanasmaya osaslanir. Bundan
basqa, ISO 9001 standartinin macburi prosedurlart ISO/IEC 27001 standartinda da totbiq edilir.
ISO/IEC 27001 standartinin toloblori osasinda sonadlorin strukturu ISO 9001 standartinin
toloblorino miivafiq struktura uygundur. ISO/IEC 27001 iizrs tolob edilon sonadlorin boyiik qismi
ISO 9001 ¢argivasindos islons vo istifado edilo bilor. Belaliklo, agor togkilat, masolon, ISO 9001
va ya ISO 14001 standartlarina uygun menecment sistemino malikdirss, onda ISO/IEC 27001
standartinin toloblorinin yerino yetirilmasinin tominati artiqg movcud sistemlor ¢orgivosindo daha
alverislidir.
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ISO 27001:2005 ISO 17799:2005
J1
ISO 27002:2005
ISO 27002:2013

Sakill. Informasiya tahliikasizliyi iizra standartlar seriyasimn inkisafi

ISO/IEC 27001 standart1 tomin edir:

« informasiya tohliikesizliyine nozaron mogsadlorin, foaliyyatin prinsip vo istiqgamotlorinin
miloyyanlasdirilmasini;

e toskilatda  risklorin  giymotlondirilmosi  vo  idaro  edilmesino  yanagmalarin
miisyyanlosdirilmasini;

e informasiya tohliikasizliyinin totbiq edilon ganunvericiliys vo normativ tslablors uygun
olaraq idars edilmoasini;

e informasiya tohliikosizliyi sahasinde moagsadlora ¢atmaq liglin menecment sistemlorinin
yaradilmasi, totbiqi, istismari, monitoringi, tohlili, tokmillosdirilmasi zamani vahid yanasmadan
istifadoni;

« informasiya tohliikesizliyi menecmenti sisteminin proseslorinin miiayyonlosdirilmasi;

e informasiya tohliikosizliyinin tominati {izra todbirlorin statusunun miioyyonlosdirilmasi;

o ITMS-nin standartin toloblorine uygunluq dorocesini miioyyon etmok iigiin daxili vo
xarici auditlordan istifadani;

« informasiya tohliikasizliyi siyasati haqqinda torsf miigabillarine vo digor maraql toraflorae
adekvat informasiyanin toqdim edilmasini.

Praktiki olarag ISO/IEC 27001 standarti ITMS-nin islonmosing, totbigina vo
tokmillogdirilmosine toloblor qoymagla borabor, hom do sertifikatlasdirma standartidir. Bu da
informasiya tohliikesizliyi lizro miitoxassislorin, biitiinliikds togkilatlarin ona maragini artirir.
Lakin qeyd etmok lazimdir ki, korporativ ITMS islonib hazirlanarkon vo totbiq edilorkon digor
dovlat vo sahs standartlarindan da istifade magsedsuygundur.

ITMS-nin totbigi vo ISO/IEC 27001 standartina uygunlugun sertifikatlasdiriimasi
toskilatlara bir sira istiinliiklor verir.

Biznes sahosinda:

e ctibarliligin yiiksolmaosi;

e miihiim biznes-proseslorin daha yiliksok doracodo qorunmast;

e kontragentlor (miigavils lizro miioyyon toohhiid gotiiron soxslor vo ya idarslor) torofindon
toskilata inamin artmasi;

e soffafligin tosdiqj;
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Toskilkatlarda informasiya tohliikasizliyinin taminatinda standartlarin rolu

e BSI Management Systems (BSI Inc) torofindon verilon sertifikat oldugda xarici bazarlara
cixis prosedurlarinin sadologmosi (BSI Management Systems Russia — 2004-cii ildon MDB
orazisinda BSI-nin niimayandaliyidir);

e daxili vo xarici bazarlarda togkilatin niifuzunun artmast,

e golirlorin va kapitalin artmasi.

Toskilatin informasiya texnologiyalari va tohliikasizlik xidmati kimi struktur bélmalari tigiin:

e informasiya tohliikasizliyinin tominati proseslorinin sistemlagdirilmasi;

¢ informasiya tohliikasizliyi sferasinda prioritetlorin paylanmasi;

e vahid korporativ siyasot ¢orgivasindo informasiya tohliikasizliyinin idars edilmosi;

e risklorin vaxtinda askar edilmasi vo idars edilmasi;

e xarici va daxili tohliikolordan risklorin azaldilmasi;

e idaraetmo proseslorinin optimallagdiriimast;

¢ informasiya sistemlorinin yiiksok soviyyado qorunmasi.

Toskilatda ITMS qurmaq miirokkob, coxmorhalali toskilati-texnoloji prosesdir. ITMS
layiholorinin hayata kecirilmasi tocriibasi gostorir ki, bu standartin bir ne¢o ardicil morhals {izro
totbigi moagsadouygundur [1]. Daha masuliyyatli marhalo konsalding sirkstinin se¢ilmasidir. BSI
sertifikatinin alinmasina miivoffoq olmaq bu morholodon asilidir. Konsalding sirkstinin
sertifikatlagdirma  girkoti  torofindon, masolon, BSI Management Systems torofindon
dastoklonmasi yaxst hal kimi qiymatlondirilir.

Toskilatin ITMS-nin qurulmas1 va totbigi iizra islorin osas morhalolorini nozorden kegirok .

Todbirlar planinin hazirlanmasi. Bu morhalads toskilatin informasiya sisteminin qurulmasi
vo foaliyyot gOstormosi mosalolorine aid toskilati tapsirma sonodlori vo digor is¢i materiallar
toplanir. Goriilocok islorin moarholalori iizro todbirlor planmi islonib hazirlanir, razilagdirilir vo
toskilatin rohborliyi torafindon tosdiq edilir.

ISO/IEC 27001 standartina uygunlugun yoxlanmasi. Togkilatin miixtolif bdlmolorinin
menecer vo omokdaslarindan miisahibalorin gotiiriilmasi vo onlarin anketlosdirilmosi. ITMS-in
ISO/IEC 27001standartinin talablorine uygunlugunun tohlili.

Normativ va taskilati-tapsirma sonadlarinin tahlili. Toskilati-tapsirma sonadlorinin tohlili
togkilatin strukturuna miivafiq aparilir. Bundan sonra qorunan faaliyyst sahasi daqiqlesdirilir vo
ya miioyyanlosdirilir. Toskilatin Informasiya tohliikosizliyi siyasetinin eskizi hazirlanir.

Informasiya tohliikasizliyi risklorinin tohlili va qiymotlondirilmasi. Toskilatin risklorinin
tohlili vo idaro edilmosi {lizro metodikalarin islonmasi. Tohliikolorin vo faaliyyst sahasinin
gorunan aktivlorinin bir-biri ilo baghligim1 askar etmok iiglin toskilatin lokal hesablama
sobakasinin vo informasiya ehtiyatlarinin analitik va aloti tohlili. Aktivlerin invertarlagdirilmasi.
Taskilatin miitoxassislori ilo maslohatlogmalorin aparilmast vo faktiki tohliikasizlik soviyyasinin
qiymatlondirilmasi. Risklorin hesablanmasi, hor bir konkret aktiv ii¢lin cari vo buraxila bilen risk
soviyyosinin miioyyon edilmosi. Risklorin ranqlanmasi, onlarin azaldilmasi iiclin todbirlor
(nozarat) komplekslorinin secilmasi, totbiqdon alds edilocok somarsliliyin hesablanmasi.

Todbirlor plamimin islonib hazirlanmasi va hayata kegirilmasi. ISO/IEC 27001 standartina
uygun nozaratin totbiq edilmasi hagqinda osasnamonin iglonmosi. Risklorin tohlili vo aradan
qaldirilmasi planinin hazirlanmasi. Togkilatin rohbari liglin hesabatlarin hazirlanmasi.

Normativ va toskilati-tapsirma sanadlorinin iglonmasi. Informasiya tohliikesizliyi siyasoti
yekun sonadinin, ona olavalorin islonmasi vo tosdigi. ITMS-nin normal vo stabil faaliyyat
gostormasi va istismarini tomin edon standartlarin, prosedurlarin vo talimatlarin islonmasi.

Risklarin tahlili va aradan qaldiriimasi planina uygun informasiya tahliikasizliyi risklarinin
azaldilmasi  tizro  kompleks tadbirlorin  hayata kegirilmasi va alinan  samaraliliyin
qiymatlondirilmasi.

Personalin  oyradilmasi. Toskilatin  omokdaglarinin ~ 0yrodilmosi  vo  soristosinin
yiiksaldilmasi iizra todbirlor planimnin ve proqramlarin islonmasi, yerino yetirilmosi. Burada
magsad informasiya tohliikasizliyi prinsiplorini biitiin rohbar iscilors vo diger omokdaslara, ilk
novbodo, struktur bolmolori miihiim biznes-proseslorin tominatinda istirak edonloro daha
somarali ¢atdirmaqdir.
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Tadgiqatlarin noaticalorinin sistemlasdirilmasi vo hesabatlarin hazirlanmasi. Togkilatin
rohbar iscilorino togdim etmok tiglin goriilon iglorin naticalorinin hazirlanmasi. ISO/IEC 27001
standartina  uygunlugun lisenziyalasdirilmasina sonadlorin  hazirlanmas1  vo  onlarin
sertifikatlagdirmani aparan togkilata verilmaosi.

ITMS-nin moanimsanilmasi sahasinds alda edilon naticalorin tohlili va giymatlondirilmasi
(ITMS-in etibarliliginin qiymotlondirilmosi metodikas1 osasinda hoyata kegirilir). ITMS-nin
tokmillosdirilmasi lizra tovsiyalorin hazirlanmasi.

ITMS-nin formalasmasinda son merhalo onun ISO/IEC 27001beynalxalq standartinin
toloblorine uygunlugunun sertifikatlagdirilmasidir. BSI Management Systems, Japan Quality
Assurance Organization (JQA), DNV Certification US (Det Norske Veritas-in bélmasi) kimi
solahiyyotli toskilatlar vardir ki, onlar uygunluq sertifikati vermok hiiququna malikdir. BSI-do
ISO/IEC 27001iizrs sertifikatlagdirma kifayat qodor sadodir.

Umumiyyatla, har hans1 beynolxalq standart vo ya onlarin kombinasiyasi iizro menecment
sisteminin sertifikatlasdirilmasi proseduru dord morholoya boliiniir:

Birinci marhala. Sertifikatlagdirmaya hazirlq.

Ikinci marhala. Birinci pillode audit (sertifikatlagdirmaya hazirhigin yoxlanmasi);

Ucgiincu morholo. Ikinci pillods audit (sertifikatlasdirma auditi);

Dordiincii morhala. Sertifikatin verilmasi vo nazarot.

ITMS-i sertifikatlasdirma prosesi zaman1 yerina yetirilon omoaliyyatlar1 belo qruplasdirmagq
olar:

« auditor torafindon ITMS-nin asas senadlorinin dyronilmasi. Totbiq hagqinda osasnama,
risklori idaroetms plan1 (RTP) vo s. Homin morhalo togkilatin orazisindo vo ya sonadlori xarici
auditora gondarmakls togkilatdan kenarda yerina yetirilo bilar.

e totbiq olunan tadbirlori yoxlamaq vo onlarin somarsliliyini qiymatlondirms do daxil
edilon detallar iizro, dorindon tohlil. Standartin tolob etdiyi biitiin sonadlorin dyronilmasi do bura
daxildir.

e serifikatlagdirilan toskilatin bayan edilon tolobloro uygunlugunu tesdiq etmok {iciin
miifottis auditinin yerino yetirilmosi. Bu, dovri olaraq hoyata kegirilir.

ITMS-nin totbiqdon vo sertifikatlagdirmadan asagida gostorilon iistiin naticolor aldo edilo
bilar:

e miistorilorin, torof miigabillarinin va diger maraqli toroflorin togkilata inaminin artmasi;

« togkilatin foaliyyat stabilliyinin yiiksalmasi;

« daxili vo xarici bazarda sirkotin niifuzunun méhkomlonmasi, beynoalxalq soviyyado qobul
edilmosi;

« informasiyani real tohliikolordon qorumaq iizro adekvat todbirlors nail olmag;

« informasiya tohliikasizliyinds miinaqisolordon téroyon ziyanin qarsisinin alinmast;

e maraqlt toroflorin informasiyanin moxfiliyini tomin etmok {iglin informasiya
tohliikasizliyinin miioyyon saviyyasini niimayis etdirmak;

e geyri-maddi aktivlorin doyorini artirmagq, sigorta 6donislorini azaltmagq;

« omoliyyat xorclorinin azaldilmasi, vahid ITMS corgivesindo “carpaz” maliyyalosmoni
istisna etmok;

o sirkotlorin irimiqyash miiqavilolords istirak imkanlarinin genislondirilmasi;

« PCI DSS, ISO/IEC 20000-1 uygunluga auditlorin kecirilmasi xeyli asanlagdirila bilor.

ISO/IEC 27001 standart: asasinda ITMS-nin totbigi menecment sistemlorinin miintozom
auditlorinin kecirilmosini, togkilatin torof miigabillorini, miistorilori yiiksok soviyyado xidmatlorlo
tomin etmoys qadir oldugunu niimayis etdirmoklos, toskilatda qiivvods olan ganunlara, normativ
aktlara omal edildiyini, rohborliyin menecment sistemimi tam hocmdo tominatina cohd etdiyini,
saristali vo mosuliyyatli personalin menecment sistemini daim tokmillogdirmok, inkisaf etdirmok
ticlin tohlil olundugunu siibut etmoklo toskilatlara miihiim iqtisadi istiinliiklor do verir.
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PE3IOME
POJIb CTAHJIAPTOB B OBECIIEYEHUN NTH®OPMAIIMOHHOMN BE3OITACHOCTH
OPI'AHM3AIIUU
Cenioanuee U.M.

Knioueevie cnosa: ungopmayuonnas 06e30nacHoCmb, MEHEONCMEHm CUCMEeMbl, YnpasieHue
puckamu, OusHec-npoyeccyl, 3awuma ungopmayuy, cepmupurayusl,
KOHQUOCHYUATbHOCMb UHpOpMAYUU, ayOUum.

B crathe mokazaHBI PONb CHCTEMBl MCEHEIKMEHTa WH(POPMAMOHHON 0e30macHOCTH B
(byHKHI/IOHI/IpOBaHI/II/I opranuv3anui B COBPCMCHHBIX YCJIOBHUAX, 3JICMCHTLI CHUCTEMBbI MCHCI’KMCHTA
MH()OPMAMOHHOW O0€30MacHOCTH, WX B3aUMOCBS3b, INPHOPUTCTHBIC HANPABICHUS, 33/1a4d, LEIN
HOCTPOCHUSI CHUCTEMBl MEHEPKMEHTa WH()OPMAIMOHHOW O0€30IMacHOCTH OpraHu3anuu. PaccMoTpeHbI
OCHOBHBIC MPUHIHUIBI MeXayHapoaHnoro cranmapra ISO/IEC 27001, Bompochl, KOTOpbIE OXBaThIBAET
ISO/IEC 27001, cBsi3p 3TOro CraHmapTa C JOPYrHMH CTaHIApTaMHU. 3[eCh TAKXKE aHATH3HPYIOTCS
HKOHOMHYECKHE MMPEUMYIIECTBa OT BHEIPEHHS JaHHOTO CTaHAApTa M CEPTH(UKAIUN COOTBETCTBUS €r0
TpeOOBaHSIM.

SUMMARY
THE ROLE OF STANDARDS IN ENSURING INFORMATION SECURITY
OF THE ORGANIZATIONS
Seydaliyev .M.

Keywords: information security, management system, risk management, business processes,

information protection, certification, confidentiality of information, audit.

The importance of information security management system (ISMS) in the work of organizations,
the elements of ISMS and their interrelation, the priority directions, tasks and the purposes of the creation
of system have been shown in the article in modern conditions. The basic principles and covered issues
by the international standard ISO/IEC 27001 and its communication with other standards have
considered. The implementation, the superior results achieved by the certification of conformity to
requirements of this standard and the economic benefit have been also analysed here.

Daxilolma tarixi: [lkin variant 29.11.2016
Son variant 20.06.2017

72



Sumgqayit Dévlot Universiteti — “ELMI XOBORLOR”— Tabiot va texniki elmlor bolmasi

Cild 17 Ne 2 2017

YK 621.6.053

OCOBEHHOCTH TEXHOJIOTHYECKHUX ITPOLIECCOB
PACHPEAEJUTEJIBHBIX HE®TEBA3 ITPU TPAHCIIOPTUPOBKE
HE®THU U HE®TEITPOAYKTOB

'KSI3UMOB HAJIUP MAMEJAJIH orsn
2AJITTAXBEPJIMEBA KEHYJIb AC®EP Kbi3bl

Cymeaumckuii 2ocyoapcmeennbwiil yrusepcumem, l-npogeccop, 2-accucmenm
e-mail: kalim_sinan@mail.ru
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Heghmenpooykmos, asmo3anpasoynbie CmaHyuu

Pacripenenurensubie  HeTeOa3pl MpeIHA3HAUEHBI JUIS CHAOXKEHUS MOTpeduTeneit
HedTenpoaykramu [1]. OHU UMEIOT MEHBIIYI0 €EMKOCTh, YeM MEPEBATOYHbBIC, U PACCUMTAHBI HA
HENPOAOHKUTEIbHOE XPAaHEHUE U OTPAaHUYEHHBIN pailoH 00CTyKUBaHUS.

K pacnpenenurenpabiM HedTebazam otHocaTcs Hedrebaswsl I m III kareropuii, T. e.
emxocteio 10 30 000 Mm% B peakMx ciaydasx OHH MOTYT OBITH GOJBIICH EMKOCTH.
Pacnpenenurensubie HedTeOa3bl MPUHUMAIOT HEPTETIPOIYKTHI C #KeJT€3HO0POKHOI0, BOAHOIO,
TPYOONIPOBOAHOIO0 M aBTOMOOMJIBHOIO TPAHCHOPTA U OTIYCKAIOT UX B KEJIE3HOJOPOXKHBIE
BaroHbl, MeJIKue 0apku, Ha aBTOTPAHCIIOPT U B MEJIKYIO Tapy.

[TepeBo3ka HehTH W HEDHTEHPOMYKTOB :KeJIE3HOTOPOKHBIM TPAHCHOPTOM — MEHeEe
3aTpaTHBIN CIIOCOO TPAHCIOPTUPOBKH B CPAaBHEHUH C aBTOMOOWIBHEIM [2]. Ho 1 MeHee THOKuii.
XKene3HOMOPOXKHBIM TPAHCHOPT HCIONB3YEeTCA JUIs TMepeBO3ku HedTH, HePTenpomayKToB,
KOTOpBIE CJIOXHO TPAHCIOPTUPOBATh MO TpyOam (OMTYyM, cMa3Ku, MAalIMHHOE Macio). Taxxke
JKEJIE3HOJOPOKHBIM ~ TPAaHCIOPTOM, KaK MpPaBWIO, TMEPEBO3AT pa3UYHbIe MPOTYKTHI
HE(TEeXUMHMH, KOTOpbIE OINACHO IE€PEeBO3UTh aABTOMOOWIBHBIM TpaHcropToM. [lepeBo3ka
He(TENPOAYKTOB 7KEJI€3HOAOPOKHBIM TPAHCIIOPTOM OCYILECTBIISIETCS B CIIELUAIbHBIX BaroHax-
LUCTEPHAX, KOTOPBIE MPOU3BOATCA U3 BEICOKOKAUECTBEHHOM JIMCTOBOW CTalU, TOJIIIMHON Oojee
8 MM [3]. BHyTpeHHEe MOKPHITHE ITUX HMHUCTEPH JIOJHKHO OBITH MAaclIOOCH30CTOMKHUM, a TaKKe
JIOJDKHO YJIOBJIETBOPSATH 3JEKTPOCTATHUECKONW U UCKPOOE30IMacHOCTH.

['py3onoabéMHOCTh Takux wnucTtepH Bapbupyercss oT 50 mo 120 TOHH, HO wamie
ucnonb3ytoT 1ucrepHsl Ha 50, 60 u 120 ToHH. 3anuBKa (IOrpy3Ka) TOIUIMBA B LUCTEPHBI
IPOU3BOJIUTCS CBEPXY, a CIMUB (BBIIPY3Ka), COOTBETCTBEHHO, CHHU3Y Ye€pe3 CIelHalIbHbIE
CJIUBHBIE M HaJMBHbIE OTBepcTHA. Kpome 3TOro, kaxkaas LUCTepHa B 00s3aTENbHOM IOPSIKE
o0opyayeTcsi CMOTPOBBIMM IUIOIIAJIKAMM, HAapYKHBIMM W BHYTPEHHMMHM JIECTHULIAMH U
CJIMBHBIMU IPUOOpAaMHU, KOTOPBIE HYXHBI /17151 oOecrieueHus: 0€30MacHOCTH MEPEBO3KH.

C nmnepeBo3koi HedTENpPOAYKTOB M JPYrUX TOPIOYMX BEUIECTB BCErjga CBfA3aH
onpeneneHHpld puck. [lo 3Tomy ciydaro pa3paboTaH CHELUANbHBIM CBOJ 3aKOHOB s
oOecrnieueHns 0€30MacHOCTH MEPEBO30K, OH BKIIIOYAET B ce0s 4 MyHKTa: yIaKOBKa, MapKHUPOBKa,
TPaHCIIOPTUPOBKA U XPAHEHHUE.

Kaxxnas tapa ¢ HeprenmpoaykToM 10KHA OBITH HE TOJIPKO 0003HaUY€HA KaK OMACHBIN TPy3,
HO Ha HeW TakXke JOJDKHA OBbITh CHelMajdbHas MapKUpPOBKAa M MaHUITYJISLMOHHBIE 3HAKH,
YKa3bIBAIOIIUE KJIACC OMIACHOCTH MPOJIYKTa.

[lepen 3anuBKoOi HedTH Tapa MOJKHA OBITH OCMOTpEHA W OYMILIEHAa OT JI000M Ips3u
ropsiuer BOoM U nmpocynieHa. K ka0l nuCTepHe TOJKEH IPWIAraTbCs J0KYMEHT, B KOTOPOM

73


mailto:kalim_sinan@mail.ru
http://www.gruztech.net/article/32
http://www.gruztech.net/article/42

Ocobennocmu mexHon02UYecKUx npoyeccos pacnpederumenbbix Hegmebas
npu Mpancnopmuposxe nedpmu u Hegpmenpooykmos

YKa3aHO BEILECTBO, paHEE IEPEBO3UMOE B ITOW LUCTEpHE. Eciau NOKyMEHTa HET, aHalu3
MIPOBOAMTCS HA MECTE.

3anuBKy HEQTH CIEAyeT MPOU3BOAMTH C YUETOM TOTO, YTO HE(PTH MOXKET PACHIUPHUTHCS B
pe3yJIbTaTe MOBBIIICHUS TEMIIEPATYPHI.

IIpenmymecTBa HCIO/Ib30BaAHNS AKeJTE3HBIX J0POT

1. Bce ceszonnocmo. Xenesnass nopora yHHBepcalbHa TEM, UYTO OJMHAKOBO XOPOLIO
(GYHKIMOHUPYET B JH000€ BpeMs roJ1a M MPH JFOOBIX MOTOIHBIX YCIOBUSX.

2. Cxopocmb. Cpoku JOCTaBKM He(DTH MO XK/A JEHCTBUTETHLHO OTHOCHUTEIIBHO MAlbl
(3HAYUTETBHO OBICTPEE, YEM MOPCKUM WJIH PEUHBIM ITYTEM).

3. [leoepaguss oocmasxu. Kenezuble HOPOTH TMOKPBHIBAIOT JIOCTATOYHO OOJIBLIYIO
TEPPUTOPHUIO, U IO3TOMY CYLIECTBYET BO3MOYKHOCTH IPSIMOW JOCTaBKU B CEJIbCKOXO3SIMCT-
BEHHBIEC U TPOMBIIUICHHbIE PAallOHBI.

4. O6vém. Tlo xeme3HOH JTOpOre MOKHO MEPEBO3UTH JIOCTATOYHO OOJIBIIOE KOITHYECTBO
He(TH, XOTS B 3TOM OTHOLICHHH >KeJIe3Has 10pora ycTynaeT TaHKepaM U HeTerpoBoIaMm.

HenocraTky ncnoJib30BaHus sKeJie3HOM 10poru

1. Cmoumocmyo. 3aTpaThl Ha TPAHCHOPTUPOBKY HedTU MO /A Oojee BBICOKH, HEXKEIU
3aTparhl HA TPAHCIIOPTUPOBKY APYTUMH CIIOCOOaMHU.

2. [lomepu. Bo BpeMs MOrpy304HO-Pa3TPy304YHBIX padOT YacTO CIY4YarOTCs MOTepU HEDTH.
310 HEM30EKHOE SBJICHUE ITPH UCIIOIH30BAHNY IIUCTEPH.

3. CneyuanvrHoe o06opyoosanue. TpaHCHOPTHpOBKAa 1O x/A TpeOyeT HaIUYHL
CIEIMAJIbHOTO 000PYAOBAHUS AJIsl IOIPY3KU U BBITPY3KH, YTO OISTH K€ MOBBIIIAET PACXO/IbI Ha
TPAHCIIOPTUPOBKY.

4. Ilpoknaoka aunui. VIHOTIA, 9TOOBI TOCTaBUTHh HE(PTh B OTJAICHHBIC PAWOHBI (MU U3
HUX), IPUXOTUTCS MPOKIAbIBATh HOBBIE KEJIE3HOJOPOKHBIC ITYTH.

[lepeBo3ka Hed)TH aBTOMOOMJIBHBIM TPAHCIOPTOM — Hauboiee TOPOrod Crocoo
TpancnoptupoBku [4]. Ero ennHcTBEHHOE MPEUMYIIECTBO — T'MOKOCTb, TO €CTh BO3MOYKHOCTD
JOCTaBUTh HEPTh (HEPTEHPOAYKTHI) U3 OJHOM TOYKH B JIIOOyI0 JIpyryro (IpH HAIHYUU
TPAHCIIOPTHBIX MyTeH, KOHEYHO 3K€). ABTOMOOWIbHBIA TPAHCHOPT, KaK MPABHIIO, UCHOIB3YIOT
Uit noctaBku HedrenpoaykroB Ha A3C. Takxke MHOTAAa B Ka4eCTBE BPEMEHHOIO CPEICTBA UM
HOJB3YIOTCA Ha HedTenpombICiiaX B HayaJbHOM CTaauM pa3pabOTKH MECTOPOXKACHUH s
JIOCTaBKH HE(PTHU OT CKBAXMHBI HAa MMYHKT MPEBAPUTEIbHON MOJATOTOBKU HEPTH.

TpancnoptupoBka He(TH MO TPYOGONPOBOAAM - CaMblii JIeIIEeBbIH U Ge30MacHbI Ccrocoo
TpaHCcTIOpTHPOBKU. [Iporecc TpaHCHOPTUPOBKM HAET U JHEM, U HOYBIO, U JIETOM, M 3UMOM.
Pasnuuarot HeTenpOBOIbI - I TPAHCIIOPTUPOBKH CHIPON HE(YTHU M HEPTETIPOTYKTOIIPOBOABI — IS
TPAHCIOPTUPOBKH KOHEYHBIX HEPTEIPOAYKTOB: TU3EIBHOTO TOIIMBA, OCH3MHOB, KepocuHa [4].

JIBixkeHne HepTH Mo TpyOe NPOUCXOAUT 3a CUET PAa3sHOCTH MAABICHMH, CO37aBaeMOM
HAaCOCHBIMM CTaHLMAMU Ha o00oMX KoHLAaxX TpyOwl. HedrempoBoasl nensrcs Ha MOA3EMHbBIE U
Ha3eMHbIE, 1 MOTYT paboTaTh B JI0OYI0 MOTrOAY, 3TO UX OojblIoe mpeumMymiecTBo. HazemHble
He(TEenpoBOAbl YIOOHBI TEM, YTO €CJIM CIy4HUTCs aBapus, e€ mpoiie OyneT YCTpaHUTh, U TEM,
4YTO MX MpOILE CTPOUTH. 3aTO MOJ3EMHBbIE HEPTENPOBOJbI MEHBIIE IOJBEPKEHbI BHEIIHUM
BO3JCHCTBUSAM M, CJENOBaTeIbHO, Oojee JoJaroBeyHbl. KOHCTPYKTHBHO, HE(PTEIpPOBOJbI
cTposites u3 Tpyo nuamerpoM B 10-140 cM, He(hTh MO KOTOPHIM ABUTAETCS CO CKOPOCTHIO 3M/C
[6]. MocTaTouno aemieBbiM U 3)(PEKTUBHBIM CITIOCOOOM TOCTABKU HE(PTH MOTPEOUTEITIO ABISCTCS
U TPAHCTIOPTUPOBKA HE(PTH CrielMaNIbHBIMUA BOJIHBIMU CyaMu — TaHKkepamu [4,6]. Mopckue cyna
— 3TO CyJa € O4YeHb OOJBIIUM BOJOM3MeElNIeHHEeM. VIMEHHO 3TOT BHJ NEPEBO30K COCTABISET
JBBUHYIO JIOJIO0 OT BCEX MEXIYHAapOJHBIX IMEpeBo30K HedTH. [leno B TOM, YTO 3ayacTyro
MOpCKHE ITyTH KOpode, HEKEJU Ha3eMHbIe, U TPAHCIIOPTUPOBKA 110 MOPIO OOXOAMUTCS JEIIEBIIE.
Tankepbl Ui TEPEBO3KM JEJATCS HA TPU THUMNA: MAJOTOHHAXKHBIE, CPEIHETOHHAXHBIE,
KpyNHOTOHHaXHbIe. CerogHs MO MEXIyHApOJAHBIM CTaHAApTaM BCE TaHKEphl JOJKHBI
00s13aTeIbHO UMETh JIBOMHYIO OOIIMBKY, KOTOpas MOBBIIIAET YPOBEHb OE30MACHOCTH, a TAK¥Ke
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pazzieneHue orceka g HeTu (TaHka). 3arpy3ka M pasrpy3ka HE(QTEnpoayKTOB B TaKue
TaHKEPHI IPOUCXOUT ¢ Oepera ¢ MOMOUIbIO CHEIHATbHBIX HACOCOB U TPYOOIPOBOJIOB.

[To xapakrepy omepanuii pacmpenenuTenbHbie HegTeOa3pl nensTcs Ha 0OJacTHEIE,
paliOHHbIC, JKEJIE3HOJOPOKHBIE, BOJAHO-KEJIE3HOAOPOXKHbIE U BOAHBIE [1]. OHHM HOTKHBI
pacrosiaraTtbCsi ¢ y4eTOM HAWJIy4IIEro OOCIYy>KUBAaHUS MOTpeOuTeNeil, B CTPOrOM COOTBETCTBHU
C CAaHMTAPHBIMU IOXKAPHBIMU HOPMaMHU U C Y4YETOM TOr0, YTOOBI IpOOer aBTOTpaHCHOpTa OT
norpebureneit 10 Hedreda3bl ObLT MUHUMAIILHBIM.

K pacnpenenutenbHblM OTHOCATCA Takke TIIyOMHHble ©0a3pl U Hedreba3pl Ha
MarucTpalbHBIX MPOAYKTONpoBOAax. [lepBble pacmojaraioTcsi BOAJIU OT KEJIE3HOIOPOKHBIX U
BOJHBIX MYTEHl cOOOILIeHus, U Bce omepanuu ¢ HeTEenpoAyKTaMU MPOU3BOJAAT MOCPEICTBOM
aBTOTpaHCHOPTa. BTOpble pacmonaraiorcs BOJM3M OT MaruCTPAIbHBIX MPOIYKTONPOBOIOB U
cHaOXaloTCsd MNEpUOAMYECKH TMojaadel HeTenpoayKTOB U3 TpyOONpOBOIOB;  OTIIYCK
HEPTENPOIYKTOB MPOU3BOAUTCS HA aBTOTPAHCIIOPT.

['myOunHBIE pacnpenenutenbHble HedTeOa3bl SBISIOTCS MAacCOBBIMH IYHKTaMH OTITyCKa
HEPTENPOIYKTOB MOTPEOUTEIISIM, TATOTSIONIMM K JaHHOW HedTebase.

B Tewenwe = 3uMHero - mepuoja, Korma — motpebineHue  HepTempoayKTOB
CENIbCKOXO3SHUCTBEHHBIMU TIOTPEOUTESIMA COKpAIIAeTCsl, Ha TIIYOMHHBIX HedTeda3ax JOIKHBI
HAKaIlJIMBaThCS 3amachl HEPTEIPOAYKTOB JIJIsl BECEHHUX MOJIEBBIX PadoT.

[Ipy ocCBOEGHMM WENWHHBIX M 3AJEKHBIX 3€MENb HAIUIM TPUMEHEHHE MEepeIBIKHBIC
pacnpenenuTenbHbIC He(dTebassl, obecrieuyrBaroIre CHaOXeHHUE norpeodutenei
HEe(TENPOAYKTaMH B TICPHUOJ CTPOMTEILCTBA CTAlMOHApHBIX HedTeOa3. OHu 00OpyIOBaHBI B
JKEJIE3HOJJOPOKHBIX MOe3/1aX U HMMEIOT B CBOEM COCTaBE ILUCTEPHBI, HACOCHBIE U KOTEJIbHBIC
YCTAHOBKH, AJIEKTPOCTAHLIUY H KHJIbIE TOMEIICHUSI.

Cucrema HedTenpoaykToOOECIeUeHUSI WUrpaeT BaXKHYIO pPOJIb B DPAa3BUTUU  CTPAHBI.
[IpOMBIIIITIEHHOCTh, TPAHCIOPT, CEIbCKOE W KOMMYHAJIbHOE XO3SICTBO, HaceleHHE He
o0xonsaTcst 6e3 HepTenpoayKTOB — TOIUIMB, Macej, CMa30K, pacTBopuTeneld. MX mocTtaBku
NOTPEOUTENSIM OCYIIECTBISIFOTCS Yepe3 MIHPOKYI0 ceTh HedTeOa3 M aBTO3apaBOYHBIX CTAHIIUI
(A30) [5].

CoBpemenHast HepTeba3a — 3TO CIOKHOE U MHOrooOpa3zHoe X03s1iicTBO. OHO BKIIIOYAET
pe3epByapHble TapKd, pPa3BETBJICHHBIE TPYOOIPOBOAHBIE KOMMYHHKAIIUU, HACOCHO-CHIIOBOE
o0opynoBaHue, pa3HOOOpa3HbIE CIMBO-HAIMBHBIC YCTpoWcTBa W T.A. HeoTbemiemoil 4acThio
COBPEMEHHOM CHUCTEeMBbl HEPTENpOAYKTOOOECHEUEHUs SBISIOTCS aBTO3alpaBOYHbIE CTAHLIUU
(A3C). Hecmorpss Ha KaXylyloocs TMPOCTOTY UCHOJHEHHS, WX POJb B pealu3aiuu
He(TENPOAYKTOB UPE3BHIYANHO BEIHKA.

TexHuuecku mnpaBuiIbHAs, palMOHAJIbHAs SKCIUlyaTtauus o0bekToB HeprTedas u A3C
BO3MOXXHa TOJIBKO XOPOIIO TMOJATOTOBICHHBIMH CIEUHATNCTaAMU, WUMEIOIIUMH YEeTKOe U SCHOE
NpEICTaBICHUE O TPUMEHIEMON TEXHHWKE W TEXHOJIOTHSAX. AKTyalbHOH 3amadell SBISIeTCS
MpeOTBpalleHHe MOTePh HEPTEMPOIYKTOB OT pa3iuBa, UCMApEHUH, 3arps3HEHUs W T.M. JTU
3aJjaud MOXXHO pemaTh C MOJEIHPOBAHUEM TEXHOJIOTHYECKUX TMpolrieccoB HedTeba3 mpu
TPaHCHOPTUPOBKE HEPTH U HEPTETTPOIYKTOB.
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XULASO
NEFT VO NEFT MOHSULLARININ NOQL OLUNMASI ZAMANI PAYLAYICI NEFT
BAZALARININ XUSUSIYYOTLORI
Kazimov N.M., Allahverdiyeva K.O.

Acar sozlor: neft bazalari, paylayict neft bazalari, neft moahsullarinin naql olunmast,
yanacaqdoldurma mantaqasi
Maqalads neft vo neft mohsullarinin naql olunmasi zamani paylayici neft bazalarinin xiisusiyyetlori
aragdirilmisdir. Paylayici neft bazalarinda neft vo neft mohsullarinin domir yolu, avtonaqliyyat, boru komari
va tankerlor vasitasilo gobul olunub G&tiiriilmasi masalalorine baxilmigdir. Neft vo neft mohsullarinin naql
olunmasi zamani1 yol verilon itkilorin aradan qaldirilmast ii¢iin nogl olunma prosesinin modellasdirilmasi
masalalaring baxilmasi toklif olunmusdur.

SUMMARY
THE PROPERTIES OF THE OIL BASIS DISTRIBUTION DURING OIL
AND OIL PRODUCTS TRANSPORTING
Kazimov N.M., Allachverdiyeva K.O.

Keywords: oil bases, distributing oil bases, transportation of oil products, gas station.

The article is dedicated to the features of oil distributing markets in the process of transportation of
oil and oil products. There were considered problems of receiving and sending oil and oil products from
the distribution stations by railway, motorway, tube way and tube way and tankers. It is offered to model
the transportation process in order to eliminate the losses in the process of oil and oil products
transportations.

Daxilolma tarixi: [lkin variant 01.06.2016
Son variant 20.06.2017
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Mbaqalada kiitlanin, harokat migdarinin va enerjinin saxlanma qanunlarini totbiq etmoklo kiitla
miibadilali ikifazali mayelarin (maye va ya qaz dispers hissaciklor qarisigi) hidrodinamik tonliklor sistemi
va modellori tortib olunmusdur.

Problemin aktualligi. ikifazali makromiihit mexanikasma aid problemlaorin dairaesi ¢ox
genisdir vo son zamanlar daha intensiv inkisaf edir. Bu energetikanin , neft vo qaz sonayesinin,
neft kimyasmin, su tosorriifatinin vo texnikanin miixtalif praktiki moasalolorinin hallino
totbigindon irali golir.

Hazirda izols olunmus ¢oxfazali makromiihitin (xarici kiitlo miibadilasi nozors alinmadan)
mexaniki modeli mévcuddur [1-5]. Lakin izols olunmamis ¢oxfazali makromiihitin (xarici kiitlo
miibadilosi nozors alinmaqla) mexaniki modeli ¢ox az islonmisdir [6]. Bu, onunla alagodardir ki,
kiitlo miibadilsli ¢oxfazali axinlarin hidrodinamikasini dyronmok miirakkob problemdir, ¢iinki
bir ¢ox hallarda makromiihito xaricdon ona birlogon (yaxud da ondan ayrilan) kiitlo, impuls vo
enerji ¢oxfazali miihit dinamikasina tosir gostoron baglica amillordir. Bunlar c¢oxfazal
makromiihit dinamikasinin riyazi modelinin islonmosinds vo horokot tonliklorinin hasil
edilmesinds nozers almaq zoruridir. Bu aspektdo ¢oxfazali mithitds kiitlo miibadilosini nozora
almaqla harokat tonliklor sisteminin hasil edilmasi nazari vo praktiki baximdan aktualdir.

Mosalonin qoyulusu. Ikifazali makromiihitds kiitlo miibadilosini nazoro almagla, horokot
tonliklorinin ¢ixarilisinda ¢oxfazali (heterogen, geyribircins) miihito bir ne¢s (on az1 iki) fazadan
ibarat olan kontinium kimi baxilir. Hesab edilir ki, baxilan makrosistem aparan (maye, qaz vo ya
buxar) vo aparilan (bark hissaciklor, damcilar vo ya kopiiklor) fazalardan togkil olunmusdur vo
onun kiitlosinin zamandan asil1 olaraq arasigoesilmoz doyismasi (yoni miihito xaricdon elementar
kiitlonin birlosmoasi vo yaxud ondan ayrilmasi) nozordo tutulur. Homginin hesab edilir ki,
makrosistemin i¢indo fazalararasi kecidlor movcuddur. Fazalarin yerlogsmasindon asili olaraq,
onlar kosilmaz yaxud da diskret ola bilor. Bu halda bas vers bilon kasilmolorin (diskretliyin)
hamarlanmas1 iicin hesab edilir ki, diskret fazanin fozada yerlogsmosi, forma vo Olgiilori
tosadiifidir. Yoni ¢;(x,y,z,t) funks1ya51 daxil edilir, o da X, y, z fozasinda yerlogmis ndqtonin
yaxmhglnda zamanin t aninda 1 fazasinin olmasi vo ya x,y,z fazasmm verilmis néqtesi zamanin
t aninda i fazasinin néqto ¢oxluguna moxsus olmasi ehtimali nazords tutulur. Digar torofdon bu
ehtimal fozanin verilon noqtasinin i fazasmin hacmi konsentrasiyasi (yoni, zamanin t aninda
baxilan noqtonin yaxinhiginda i fazaya moxsus noqtalor ¢oxlugu dl¢iisiiniin yaxiligindaki biitiin
noqtalor ¢oxlugunun hamisinin 6l¢iisiine nisbati) kimi gabul olunur. Bu hipotetik miihit baxilana
ekvivalent oldugundan ¢oxfazali makromiihitin modeli kimi gobul olunur.

Horakat tonliklorinin cixarihsi. ikifazali makromiihitdo kiitlo miibadilosini noazors
almagla, hoarakat tonliklorini ¢ixarmagq ti¢iin mithitdon s(t) sathi ilo ohato olunmus ikifazali V(t)
hocmini gotiirok va hesab edok Ki, onun comlonmis kiitlosi xaricdon ona elementar kiitlonin
birlosmasi (Vo ya ondan ayrilmasi) noaticasinds zaman kegdikco fasilosiz doyisir. Bunu nazara
alarag, makrosistemin i fazasi {igiin kitlonin, impulsun vo enerjinin balans tonliyini inteqgral
formada yazaq:

d ; .
Efv(t) piidV = fV(t)[q*i +(=Dixlav, i=12; )
d _ _ _
TP eddV = [ pi@iFidV + [o 010 dS +

+(_1)l fv(t)(ﬁi + ul)() dv + fV(t) U, q.; AV (2)

77



Tkifazali makromiihit mexanikasimin asas tonliklori

d = —
EIV(t) pipie; + uiz/Z)dV = fV(t) p; ¢;F; - u;dV +
+ fs(t) @i O dS + (—1)" fv(t)[ﬁiﬁi +Q; + (e +w2/2)x]av +

+ fS(t) Pi Q*ids + fV(t)(ei + uiz/z) q*idV (3)

Burada p;,@;,u; — i fazasinin sixligi, konsentrasiyasi va siirat vektoru; y; - fazalararasi
kecidin intensivliyi; q,; -makrosistema birloson (ya da ondan ayrilan) i fazasinin intensivliyi;
a; ,F; - sistemin i fazasina tasir edon sothi vo kiitlovi qlivvalar; R; - fazalararasi qarsiligl tosir
qiivvasi; e; - i fazasimin daxili enerjisi; g*; - sistemin i fazasina verilon xarici istilik miqdarlmn
vektoru; e, - fazalararasi kecidin dax111 enerjisi; Q; - fazalararasi istilik miqdar;; u,; -
makrosistemin i fazasina birlogon (ayrilan) elementar kiitlonin stirati.

Miihitin fasilosiz (arasikasilmayan ) horokoat oblastinda i fazasi tiglin yazilmis kiitlanin,
impulsun va enerjinin saxlanmasi qanununun inteqral tanliklori (1)-(3), harokatds olan s(t) hamar
sothlo ohato olunmus ixtiyari V(t) hocmi iigiin dogrudur vo diferensial tonlik formasinda yazila
bilor. Bu moagsadls yuxaridaki tanliklarin sol torafinde miivafiq ¢evirmoalor aparmagq tigiin hacma
gora alinmig inteqraldan zamana gora diferensiallama diisturundan istifade etmok olar. Tutaq ki,
horokor edon miihitin (fazanin) hor bir néqtesinds bu ndqtonin koordinatlarindan vo zamandan
asil1 olan kasilmaz diferensiallana bilon bir funksiya - a (onun skalyar, tenzor vo yaxud da
vektor olmasinin fargi yoxdur) tayin olunmusdur Onda Leybnisa goro yaza bilorik [2,7]

d

Efv(t)adV = fv(t) > AV + f. st @ UndS (4)
(1)-(3) inteqgral formada yazilmis balans tonliklarinin sol torafini (4) diisturunu tatbiq
etmoklo asagidaki kimi yazaq

d 9
v Pi@idV = [, 5 (0i0)dV + [ pigi U dS ()
d _ 2 _ _
EfV(t) pi @it dV = fv(t)a(P#PiU')dV + Js (Pipili) uindS (6)
dt V(t)(el + u’lz/z) pl(pldv fV(t) ot (el + ulz/z)pl(pl] dV +
+ fso Piviler + u?/2) updS (7)

Uygun olaraq (5)-(7) ifadslorini (1)-(3) inteqral tonliklarinin sol torafinde nazors alsag, yaza
bilorik

) .
Yoy acPi @@V = =[5 pi @iuindS + (1" [,y xdV + [, quidV (8)
2 _ _ _
= (pipiu)dV = — i Pilli)Uin i 0iF;
o5 (Pro@)AV = = [ (p; @il windS + [, ) pi @iFidV +
+ ) i GndS + (=D [, (Ri + ) AV + [, ) 0.1 LgdV 9)
fV(t) Y (e; + u;2/2)p;p; dV = fs(t)(ei +u;2/2)p;@; updS +
+ fV(t) Pi ¢1FlaldV + fS(t) Q;U; 0;,dS + fS(t) Qi ql*ds +

+(-1) fv(t)[ﬁiai + Qi+ (e, +u,2/2)x] dv + fm)(e*i +1.,%/2)qqdV  (10)
(8)-(10)  tonliklorindo sothi inteqgrallardan hocmina kegmok figiin Qauss- Ostrogradski
diisturundan istifado etsok vo miivafiq ¢cevirmolor aparsag, alariq

= (pip0) + div(pipi®i) = T + (—Dixy (11)

Pipi o pwplF +div(p;5;) + (1 [R; + (&, — w) ] + (@i — 7)o (12)
PiPi— (el +u;2/2) = ppiFi; + div(e;6.;) + div(e;q* ) +

+(—1)! [R T+ Q; + (E —E; ))(] + [(ey; + u.i?/2) — (e; + u;2/2)]q.; (13)
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Burada E,=e,+u,?/2; E;=e +u?/2 .
(11)-(13) tonliklari ¢oxfazali sistemin i fazasinin harokat tonlikloridir. Kasilmazlik, dinamika va
enerji tonliklorini fazalar va biitévliikkde miihit tiglin ayriliqda yazagq.
1.Kasilmazlik tanliklori:
aparan faza ii¢lin

] _

= (pro) +V(pror i) = a5 — x (14)
burada V - nabla (Hamilton operatoru), aparilan faza ii¢iin

f] _

ot (ps(ps) + V(ps(/)s us) =qs— X (15)
biitov miihit digiin 2 +V(pm) =q (16)

2.Dinamika tanliklori: aparan faza ti¢iin
ou _ _ _ _ _
Prés [a—tf + (@ V) uf] = prosFi + V(ps0;) —R +
iy =)y + (@ —T)x (G = Gp50) (17)
aparilan faza {igiin
ot | _ = _ =
PsPs [6_12 + (s V) - us] = ps@sFs + V(ps05) + R +
+ (s — Us)qus + (ax - as))( ) (Esij = 5sji) (18)
biitov miihit tigiin
U | . e = — = = _ _
p [a—l:+ (u- V)u] =pF+Vao+ (u, —u)q , (al-j = ajl-) (19)
3.Enerji tonliklori: aparan faza ii¢iin
a _ =
PrP5 [E + (ef +ue?/2) + (u; - V) (e + ufZ/Z)] = prosFetis +
+V(0rrty) + Ny + Qupr + Q + V(0f7y) +
+(ew +uf?/2) — (ef +uf?/2)]q.r + [(ef + us?/2) — (e, +w,2/2)|x  (20)
Aparilan faza iiglin
] _ =
PsPs [E + (es + us®/2) + (@ - V) (es + uSZ/Z)] = pspskus +
+V((p555ﬁs) + Ns + Qmps - Q + V((Psqs) +
+(ews +u.s2/2) = (es + us?/D)]qus + [(ey + 1,2 /2) = (s +u/D]x  (21)
Ogar enerji tanliklorinds nazars alsaq ki [1], ~
NS =R- as - Qmps ) Nf + Qmpf =—-R - 17,5 (22)
onda uygun olaraq aparan vo aparilan fazalar i¢in tam enerji tonliyini yaza bilorik
2 _ =
Pr®r [a + (ef + Uf/Z) + (Uf . V)(ef + Uf/Z)] = pf(PfFfuf +
+V(prariis) — Rt — Q + V(osq;") +
+[(e.p +u?/2) — (ef + u?/2)|qur + [(ef + us?/2) — (e, + w,2/2)|x  (23)
Vo
a _ =
PsPs |2 + (es +us?/2) + (s - V) (es + us?/2)| = poops Rty +
+V(¢555as) +R-u; +Q+ V(QDS‘?S*) +
+(ews +wis?/2) = (65 + us?/2]q.s + [(ey +uy?/2) — (s +us?/D]x  (24)
Biitov miihit ti¢iin tam enerji tonliyini yazaq:
pla(e+u?/2) + @ V)(e +v?/2)| = pF -7+ V(G- W) +
+Vg* + [(e. + u,2/2) — (e + u?/2)]q (25)
(14)-(19) harokat va (20)-(25) enerji tonliklori birlikds ikifazali miihit mexanikasinin asas
tonliklor sistemini ifads edirlor. Bu tonliklor sistemi ixtiyari termodinamiki va reoloji xassays
malik olan miihitlor tigiin dogrudur.
Analiz gostorir ki, yuxarida aldigimiz (14)-(19) horokot vo (20)-(25) enerji tonliklori

timumidir. Ciinki, bu tonliklorin xiisusi hali kimi elmi odobiyyatda moévcud olan miivafiq
tonliklor sistemi ¢ixir. Masalon: asanligla gostormok olar ki, miihitin horokoti zamani ona
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birloson (vo ya ondan ayrilan) kiitls, horokot migdar1 vo enerji nozoro alinmazsa, onda xiisusi hal
kimi prof. N.A. Slezkin, prof. F.I.LFrenkel, prof. T.I.Barenblat, prof. M.E.Dey¢ vo basqalari
torofindon ¢ixarilmig malum tonliklorini alariq [1-5]. Belalikls, bu naticoys golmok olar ki, bizim
cixardigimiz horokat vo enerji tonliklori imumidir vo ¢oxlu sayda praktiki mosalalarin hall
olunmasinda istifado oluna bilar, ancaq bu tonliklor sistemi gapali deyildir. Onun iig¢iin alave
olaraq termodinamiki, reoloji, istilik miqdari, fazalararasi istilik miibadilasi proseslorini
xarakterizo edon olave ifadslori yuxarida ¢ixardigimiz dinamika vo enerji tonliklorino daxil
etmok lazimdir.Qeyd olunan ifadslordon miihitin konkret riyazi modeli qurulan zaman istifado
olunur vas imumi halda sistemin fiziki ve mexaniki xassasinden asilidur.
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N

PE3IOME
OCHOBHBIE YPABHEHUSI MEXAHUKU JIBYX®A3HbIX MAKPOCPE/]
Hcemaiinosa 1T,

Knrouesvle cnoea: oOeyxgpasnasi cucmema, KOHMUHUYM, Hecywas ¢paza, HecOmas asa,
MedichasHas cuna, RIOMHOCHb, CMeCh.

B craTthe aH BHIBOJT OCHOBHBIX YpaBHEHUM MeXaHUKHU AByX(a3HbIX cucteM. /IByxda3Has cucrema
paccMaTpuBaeTCsl KaK KOHTMHHYM, COCTOSIIMH M3 Hecymled (KUAKOCTH, ra3za) ¥ HECOMOH (TBEpABIX
4acTuIl, Kanenb) ¢a3. PazpaboTaHbl THAPOIUHAMUYCCKAE MOJICITH JUISl YCIOBHU JBWKCHHS OKUIKOCTH-
JIMCIICPCHBIC YaCTHIIbI (THIPOB3BECH)» U «ra3-IHCIEPCHBIC YaCTHUIIBI» (Ta30B3BECH)».

SUMMARY
BASIC EQUATIONS OF MECHANICS OF TWO-PHASE MACROENVIRONMENTS
Ismayilova Sh.H.

Keywords: two-phase system, the continuum, the carrier phase, bearable phase, interfacial
strength, density, mixture.

The article gives the derivation of the basic equations of mechanics of two-phase systems. The two-
phase system is treated as a continuum consisting carrier (liquid, gas) and carried by (solids drops)
phases. Simulation models for traffic conditions "liquid-dispersed particles (hydro suspension)" and "gas-
dispersed particles (gas suspension)™ are developed.
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Xalq tosorriifatinin bir ¢ox saholorinde avtomatlasdirilmis idaroetma sistemlorinds (AIS)
texnoloji proseslorin idars edilmesi ti¢lin idaro edilon parametrlor haqqinda molumatlarin
alinmasi miithiim ohamiyyot kosb edir. Bu mogsadlo qeyri elektriki-komiyyotlori elektriki
komiyyatlors ¢eviron vericilordon istifads edilir. Malumatétiirma vo ¢evirma sistemloring bir sira
toloblor qoyulur. Gosterilon sistemlorde totbiq olunan vericilor sado kostruksiyaya, yiiksok
doqigliyo malik olmalidir.

Vericilori isloyib hazirlayarkon onlarin totbiq sahasini, nozords tutulan is rejimini, tolob
olunan metroloji xarakteristikalarini, istifado olunan elementlorin parametrlorini, qabarit
Olctilorine olan tolablarini va s. nozars almaq lazimdir.[3]

Yuxarida gostorilonlorlo olagodar olaraq, neft sonayesindo totbiq olunan vericilorin
secilmasi halli vacib olan masolo kimi qarsiya ¢ixir. Bu masalonin halli {i¢iin vericilorin totbiq
olundugu molumat-6lgma sistemlarinin vo neft¢ixarma obyektlorinin gostaricilorini nozars almaq
lazimdir.

Darinlik-nasoslu quyularin isino nozarot edon teledinamometrloms sistemi neftgixarma
sonayesindo genis totbiq olunan teledlgmo sistemlorindondir. Gostorilon sistem dorinlik nasoslu
quyunun i§ind miintozom nazarat etmays imkan verir. Bu, teledinamogramin alinmasi vasitasilo
hoyata kegirilir.[1] Nozori dinamoqram sokil 1-do verilmisdir.

P Cilalanmig ¢ubugun yolu
A et R =t >
kigilmasi
B Siirgii golunun yolu
C

l
Borunun mohlulu
nun siitununun

Cilalanmig cubuga
diison yiik

E
=}
A o)
A Metal cubugun E . | Borunun genislonmasi vo domir
cokisi D "Tcubugun kicilmosi
A R

»

Cilalanmig cubugun yerdayismosi S

Sakil 1. Dorinlik nasosunun isinin nazori dinamograma.
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Teledinamogqramlar dorinlik nasosunun cilalanmis ¢ubuguna tosir edon qiivvalorin nasosun siirgii
golunun yolundan asililiglarini gostoron qapali konturdur. Dinamoqramin alinmasi ii¢lin qiivvo
vericisi (QV) vo bucaq yerdoyismoali vericisindon (BV) istifado edilir. Vericilor dorinlik
nasosunun mancanaq dozgahinda quragdirilir vo geyri-elektriki  komiyyotlori  elektrik
komiyyatlorinin ¢evirmays imkan verir. Darinlik nasosunun normal iginin tocriibi dinamogqrami
sokil 2-da verilmisdir.

>s

Sakil 2. Darinlik nasosunun normal iginin tacriibi dinamoqrami

Istismar zamani alinan dinamoqram qobul montoqosinde normal diagramla miigayiso
olunur vo quyunun is rejimindoaki qiisurlar miioyyon edilir.

Hazirda uzaq mosafods yerlosmis neft obyektlorindon molumat almaq iiglin miixtolif
teledlgmo sistemlorindon istifads edilir. (sokil 3)

M
Qv QV|
BV 1....10 BV
iB H TY-1 ! . TY-2 I iB
Qv i | QV
BV i i BV
B TY9 — — TY- | iB

Sakil 3. Neft madanlarinin teledinamometrloma sisteminin struktur sxemi

Sokildo IM — idarsetmo montagasi, TY — teleyuva, IB — idaraetmo bloku, OV— qgiivvo vo
BV — bucaq yerdoyismolori vericilordir. Uzaq mosafodo yerlogson neft quyularinin (1-10) isino
idaroetmo montoqosi vasitosi ilo nozarst edilir. Hor bir quyuda 2 adoad verici, teleyuva vo
idaraetmo bloku vardir
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Movcud teledlgmo sistemlorinin prinsipial sxeminin miixtalif olmasina baxmayaraq,
onlarin hamis1 eyni funksiyani yerino yetirir. Bir neft montogosine nozarstin timumilosdirilmis
blok-sxemi sokil 4-do verilmisdir.

0Q
__________ L5 oM
5 | S /A
T R f----- — sa D| !
BK
. | BV : : |

Sakil 4. Umumilosdirilmis blok-sxem

Sxem asagidakilardan ibarotdir:

0OQ - Otiiriicii qurgu, RX — rabito xotti, QM — qobul montoqsi.

Otiiriicii qurgu: QV — qiivva vericisi, BV — bucaq vericisi vo TY- tele yuvadan ibaratdir.

Qobuledici mantogo SAB-signal ayirict blok, QK — qilivve kanali, BYK — bucaq yerdoyis-
mo kanal1 vo D — dinamoskopdan ibaratdir.

Otiiriicii qurgunun elementlori (vericilor vo teleyuva) mancanaq dozgahmin yeriistii
hissasindo aciq havada, gqobul moantoqgasinin elementlori iso bagl otaqda (dispetcer otaginda)
yerlogdirlir. Neft sonayesindo dorinlik-nasoslu quyularin igino nozarot edon teledlgmo
sistemlorini 2 osas sinfo bolmok olar: amplitud modulyasiyali 6lgiilon signalli va tezlik
modulyasiyali 6lgiilon signalli. Amplitud modulyasiyali signallar malumat-6lgma sistemlarindo
tatbiq olunan (induktiv) elektromaqnit vericilorin miiqayisali tohliline baxagq.

Azorbaycan “Elektrotexniki sonaye” Elmi Todgiqat Institutunda hazirlanmis qiivve vericisi
nasosun cilalanmis cubuguna diison qiivvalori, yerdoyismo vericisi (YV-1) iso mancanaq
dozgahinin qolunun dénmo bucagini 6lgmok iiglin istifado edilon qlivve vericisi i¢i bos
silindirdon ibarat olan diferensial transformator tipli sxemlorden ibaratdir. Verici quvva 6l¢on
hossas elemento malikdir. Cilalanmis ¢ubuqda yaranan qiivvealorin tosiri altina hassas element
diametr istigamatindo deformasiya olunur vo induktiv vericinin 1dvbarinin yerini dayisdirir. Bu
zaman vericinin ¢ixigindaki gorginlik cilalanmig ¢ubuga diison qlivvolors miitonasib olaraq

doyisir. Vericinin hossashigi 5-10~* v qiymati otrafinda alinir.
mNyuton

Cilalanmis ¢ubugun yolunu 6l¢on verici (YV-1) kontaktsiz selsindon ibaratdir. Verici
mancanaq dozgahimin valinin yastiginin qapag tizerindes borkidilir. Selsinin rotoru balansirin vali
ilo alagoalidir. Rotorun is¢i donmo bucaginin vaziyyastini yaratmaqdan otrii statora borkidilmis
statorun oxuna borkidilmis skala {izerinde yerdoayisma edon aqrab barkidilir. Balansirin donmasi
zamani vericinin ¢ixiginda gorginlik alinir. Bu gorginlik balansinin dénmas bucagina miitonasib

olur. Is¢i donmo bucagi 60° vericinin hossaslig1 0,25 olur.

derece
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Todbiq olunmus vericilor tobagoli transformator poladindan hazirlandigindan veo
selsindon istifads olundugundan hom konstruksiyanin hazirlanma texnologiyasinin miirokkabliyi,
iqtisadi cohatdon samaraliyi va hassasligi kicik oldugundan istismar ii¢iin yararsiz olur.

Ali elmi todqgiqat neft vo qaz institutunun Qrozni filialinda (CITIKb Hedrerasnpomapto-
maruka) amplitud modulyasiyali signalli teledinamometrlomo sistemi yaradilmisdir. Bu sistem
neftcixarma sonayesindo daha genis totbiq olunur.

Neft-Qaz Sonaye avtomatika institutunun xiisusi istehsalat birosunun isloyib hazirladigi
qlivva va bucaq yerdoyismolori, birdlciilii vericiloro nisboton sado konstruksiyaya vo sado
elektrik sxemino malikdir. Qlivva vericisi bilavasito cilalanmis ¢ubuqda yerlosdirilir. Lakin
qlivva vericisi vo bucaq yerdoyismolorli vericilorin kostruksiyalarinin miikommsal olmamasina
asas va olava xotalarinin ¢ox olmasina gors genis totbiq olunmurlar.

Beloliklo gdstorilon vericilorin konstruksiyalarinin miikommal olmamasi, daqiqliklorinin
asagl vo hossasliglarinin az olduguna goro amplitud modulyasiyali signallara malik olan
teledinamometrlomo sistemlorindo genis totbiq olunmurlar. Teledinometrlomo sistemindo
gostorilon toloblori 6doyon vericilorin todqiqi mosalolori Sumgayit Ddévlot Universitetinin
Elektrotexnika kafedrasinda hoyata kegcirilir
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PE3IOME
NPUMEHEHHUE 3JIEKTPOMATHUTHBIX JATYUKOB ®U3NYECKHUX BEJIUWYNH
Cammapos B.I'., Axmeooea T.A., /laoauieea P.b.

Knioueswie cnosa: oamuuk, ounamospamma, usuiecKue 6eauunbl, 1eKmpoMacHum.

PaccmoTpen Bompoc NpHMEHEHUS! HJIEKTPOMAarHUTHBIX JAaTYMKOB (U3UUECKUX BEIMYMH,
OTBEYAIOLINX BCEM MPAKTHUECKUM M HKOHOMHUYECKUM TpeOoBaHUsM. lccrnenoBaHue AaTUYMKOB
YAOBJIETBOPSIIOIINX TpeOOBaHUIM TeJIeJUHAMOMETPUPOBAHUS IIPOBOJATCS Ha Kadenpe
«QIeKTpoTeXHUKI» CyMrauTckoro rocy1apcTBEHHOIO yHUBEPCHUTETA.

SUMMARY
APPLICATION OF ELECTROMAGNETIC SENSORS OF PHYSICAL QUANTITIES
Sattarov V.G., Ahmedova T.A., Dadashova R.B.

Keywords: sensor, dynamometer, physical quantities, electromagnetic

The article examines an issue of the application of electromagnetic sensors of physical quantities
which meet all practical and economic requirements. Investigation of sensors satisfying the requirements
of teledynamometrization is conducted at the Department of Electrical Engineering of the Sumgait State
University.
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NAZIK DIVARLI OXASIMMETRIK KONSTRUKSIYA
ELEMENTLORININ OPTIMAL LAYIiHOLONDIRiLMOSI
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Acar sozlar: optimal layihalondirma, oxasimmetriklik, nazik divarl konstruksiya, ayilma,
minimal ¢aki.

Giris. Doyison statik qiivvalorin tosiri altinda isloyon nazik divarli konkret oxasimmetrik
konstruksiya elementlorinin layihslondirilmasi doqiq cihazqayirma, masinqayirma, aviasiya vo
gomiqayirmada aktual problemlordon biridir [1]. Odur ki, bu istigamatds aparilan elmi-tadgiqat
islori sadalanan saholor iiglin cox mithiim nazari vo praktiki ohomiyyat kosb edir.

1. Masalonin qoyulusu. Oxasimmetrik konstruksiya elementi kimi R radiuslu vo bircins
sort-plastik materialdan hazirlanmis nazik divarli dairovi 16vhoyo baxaq. Hesab edok ki, 16vha
cevrasi boyu eyni ¢lir borkidilmisdir, yliklonmaonin qiymati yiiklonms hoddins ¢atana gador 16vha
deformasiya olunmamis voziyystdo olur vo Kirxof forziyslori qiivvade qalir. Lovhenin
materialinin Treskin axma sortino vo axiciligin assossasiya ganununa tabe oldugunu gobul edok.

Silindrik rez koordinat sistemini sesok. Qalmhgi H olan dairovi 16vhonin q(r)=ps-p:(r/R)?
(p1=const) vo pp=const intensivlikli oxasimmetrik enino qiivvalorin (sok.l) tosiri altinda
oyilmasing baxagq.

Optimalliq kriteriyas1 kimi lovhonin hacminin nisbi minimal olma sortini gotiirak. “Nisbi
minimal” anlayisin1 belo basa diismok lazimdir: agor Hp minimal hocmli konstruksiyanin
qalinhigidirsa, onda dagilma vo ya dagilma orofasi voziyystinds olan Hy+0Hy qalinlight 16vha
boyiik hacmo malik olacaq (MHm<<Hm). Hocmi nisbi minimal olan lovhonin galinliginin doyismo
ganununu miioyyonlosdirok.

M, 4 T A
B A
q
_— |
— | P~ By
v
A[ A: }x A x Z --- T C >
. T F oM
p2 | R —My —»
|
: }
gokil 1. Oxasimmetrik yiiklonma Sakil 2. Tresk-Sen-Venan altibucaqlist

2.Mosalanin halli. Baxilan konstruksiya elementi {i¢iin oyilmo siirotini W ilo, tam, radial,
tangensial plastiki oyici momentlori uygun olaraq My, M1, My ilo, radial vo tangensial
istigamoatdo oyrilik radiuslarimi x  vo A ilo isaro edok. Toéromolor r-o nozoron hesablanir.
Molumdur ki, Mo=0,250H? kimi hesablanir (o - xalis dartilmada vo ya sixilmada axiciliq
haddidir).
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Drukker vo Sild torofindon isbat edilmisdir ki, plastik voziyystde olan 16vhonin orta
miistovisinin vahid sothino diison enerji dissipasiyasinin siiroti sabit olduqda bu 16vho nisbi
minimal hacmli olur vo material bircins se¢ildikdo 16vhanin ¢okisinin minimalliq sorti agagidaki
kimi yazilir [2]:

M M
1ZFMo2 ot (1)
H
Burada
Wl
x=-W", A=—— (2)

Lovhonin tarazliq tonliyi asagidaki sokildos olacaq [3] :

(er)r_M = (p2 ; pl) r2 +4p?r4 (3)

Secilmis yiiklonma vo baglanma halinda 16vhads hansi plastik rejimlorin reallasmasi q(r)-
p2 forqinin isarosindon asilidir. Asagidaki hallara baxaq.

1) q(r) - p2 <0 oldugda 16vhads yalniz plastik D rejimi formalasacaq. Tresk-Sen-Venan
altibucaglisindan [2] (sok.2) goriindiiyii kimi, oyilmo siirati sok.3a-ya miivafiq doyisocok vo
M;=M,=-My olacaq. Onda I6vhenin tarazliq tenliyi asagidaki borabarliklo ifads olunacagq:

MO (r): (pl; pZ) r_4F;12 r3

Bu tanliyin Mg(R)=0 (Mo(R)=-M1(R)) sortini 6doyan halli asagidak: sokildadir:

(p1 B pz) 2 2 Py 4 P o2
M,(nN=——-"-R)———r"+—=R 4
o(") e ) 16R? 16 @
M1=Mjy=-Mgy va (2) sortlorini nozors alsaq, (1) diferensial tonliyi asagidak: soklo diisor:
r H(r)
Bu barabarliyin hor torofini r-o vursaq gororik ki:
! I
[wi(r)] ==
H(r)

Sonuncu tenliyi W (0)=0 vo W(R)=0 kimi zoruri kinematik sortlori nozers almagla holl
etsok, alarq:

Tdx F xdx
BRELLIE ®
Burada
H—2 M, (1) ; QZM (6)
o o
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2) dq(r)—p, =0 oldugda syilmo siirstinin doyismosi sok.3b-doki kimi olacag.
Demali, 16vhads yalniz plastik A rejimi reallasacaq. Bu halda Mg vo W-nin ifadolori oks igara ilo
gotiiriilmiis (4) vo (5) diisturlarindan ibarat olacaq.

Sakil 3. Birrejimli a) b) va ¢oxrejimli ¢) ayilmalarin reallasmast

3) Forz edok ki, q(r) - p2 forqi asagidaki kimi doyisir:
0<r <R, oldugda: q(r)—-p,=0
R, <r <R oldugda: q(r)—p,<0
Bu halda 16vhado (sok.3c-don goriindiiyti kimi) 0<r< Rl, R <r<R, w

R2 < <R oblastlarinda uygun olaraq A, C va D rejimleri reallasacagq.

Homin oblastlarda tarazliq tonliklorini tortib etmok iiclin Tresk-Sen-Venan altibucaqlisinin
komayi ilo miioyyonlosdirilon asagidaki sortlori nozors almaliyiq:

M, =M, =M, (0<r <R, oldugda)
M,=—M;ve M, =0 (R <r <R, oldugda) (7
M, =M, =-M, (R, <r <R oldugda)

(7) sortlorini nazars almaqla baxilan oblastlarda (3)-o miivafiq tarazliq tonliklorinin imumi
hallorini miioyyanlosdirak:

fl(r)+C1 OSFSRl
C
M, (r)= fz(r)+TZ R,<r<R, @®)
_fl(r)+C3 RZSFSR
f:(pZ_pl)r2+ Py .= (p2 p,) 2 P, o
' 4 16R2 ' 2 6 " 20R?

C1, C; vo Cj inteqral sabitlorinin ifadslorini miioyyonlosdirmok tigin  Mo(R)=0 ( Mo(r)=-
Mi(r)) sortindon, M;(r) funksiyasinin R; vo R, sorhadlorindo kosilmozlik sortlorindon istifado
edak. Onda:

C

C,=f(R); GC,=R)J[C,—fi(R,)-F,(R))]; Ci=1,(R)-f( R )+

1

Baxilan optimal konstruksiya elementinin miixtalif plastik rejimlords qalinligimnin doyismao
ganunlar asagidaki diisturla hesablana bilor [1]:
M, (r

H 2 — 4 0( ) (9)
o
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Reallasan plastik rejimlor tigiin W(r)-in doyismo gqanunu miioyyanlagdirmak ii¢iin (7) vo
(2) sortlorini (1)-do nozors alaq vo miivafiq oblastlar {i¢iin optimallig1 tomin edon diferensial
tonliklori yazaq:

wr(r) + 200 s 0<r<R,
W”(r):% R <r<R, (10)
W"(r)+m:ﬁ R, <r<R

Rejimlorin reallagmasi {igiin tolob olunan zoruri kinematik sortlori:
W(R)=0 ,W(R)=0 vo W(r) funksiyasmin r=R,-do kesilmozliyi;
W’'(0)=0 , W'(R,)=0 vo W/'(r) funksiyasmin r=R;-do kosilmozliyi.
va l6vhonin baglanma sertlerini nozors alinmagla (10) diferensial tonliklorini hall etsok, aliriq:

J.(ZOII—T?; 0<r<R,

r 0

W(r) = —aj H() R,<r<R,,
jdpj Xax R, <r<R.

L paHMX)

Plastik rejimlorin reallagdigi R; vo R, sarhadlarinin qiymatlori W(r) funksiyasinin R, vo
W'(r) funksiyalarinin Rl ssrhsddinda kasilmszlik sortlorinin komayi ils toyin edilir:

fdpt xdx
I IH(x)‘I JH(x)

Xdx
_IH(x)Z jH(x)

3.Natica. Beloliklo, oks-istiqamotli enina qiivvelorin tosiri altinda oyilon nazik divarh
dairovi 16vhonin optimal layiholondirilmasi maosalosinin holli  togdim edilmisdir. Baxilan
oxasimmetrik yiiklonma, borkidilmo vo deformasiya sortlorindo reallaga bilon miimkiin plastik
rejimlordo 16vhanin ¢akisinin minimalligini tomin edon ayilma siiratinin vo qalinliginin doyigsma
qanunlart miioyyanlosdirilmisdir. Layiho edilmis konstruksiya elementi doqiq cihazqayirma,
masingayirma, aviasiya, gomiqayirma kimi miihiim saholordos effektiv totbiq oluna bilor.
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PE3IOME
OIITUMAJIBHOE INPOEKTUPOBAHUE TOHKOCTEHHBIX OCECUMETPUYHbIX
KOHCTPYKIIMOHHBIX 2JIEMEHTOB

Anuee JI.A.
Knrouesvle cnoea: onmumanvHo€ NpoOeKMuposanue, useub, 0CeCUMMEMPUYHOCTb,
MOHKOCMEHHAS KOHCMPYKYUsl, MUHUMATbHBIIL 8ec.
IIpennoxkeHO pelieHWe 3adadyd  MPOSKTHPOBAHUS ONPEACICHHOIO  OCECHMMETPHUYHOTO

TOHKOCTEHHOTO KOHCTPYKIIHOHHOTO 3JIeMEHTa MUHHMAJIBHOTO Beca, M3THOAIOIIErocs 1MO/1 BO3AeHCTBIHEM
MPOTHUBOIIOJIOKHO HAIMPABICHHBIX OCECHMMETPHUYHBIX Harpy3ok. IlomydeHHbIE pe3yabTaThl  MOIYT
MPUMEHSTHCS TIPH pa3pabOTKE TOHKOCTCHHBIX KOHCTPYKIMH B TAKWX BAXKHBIX OTPACSIX KaK TOYHOE
npuOOPOCTPOCHKE, MAIIMHOCTPOCHHUE, ABUAIINS, KOPAOIIECTPOCHHE.

SUMMARY
OPTIMAL DESIGN OF THIN-WALLED AXISYMMETRIC
CONSTRUCTION ELEMENTS
Aliyev D.A.

Keywords: optimal design, axisymmetry, thin-walled constructions, bending, minimum weight.

Solution has been proposed for the task of designing a thin-walled axisymmetric construction
elements of minimum weight bending by axisymmetric loads. The results obtained can be used in thin-
walled structures in important industries such as instrumentmaking, engineering, aviation, shipbuilding.
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PASPYIIAIOIIUE METO/bl KOHTPOJISA PACIIPEAEJIEHUA
IIVIOTHOCTHU B TEJIE HAMOTKHU TEKCTHUJIBHBIX ITAKOBOK

NMAHOBA T'tOJIBTEKNH MY CA KbI3bI

Azepbaiioscanckuil cocyoapemeennwiil sxonomuseckutl ynusepcumem (UNEC), npenoo.
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xawecmeo

M3BeCTHO, YTO CYIIECTBEHHBIM BOIPOCOM KadyeCTBAa HAMOTKH SIBJISICTCS OOCCIICYCHUE
PaBHOMEPHOTO pacTpe/esICHUs TUIOTHOCTH HAMOTKH, KaK BIOJb paJiyca IMaKOBKH, TaK ¥ BJIOJIb
o0pa3yromien.

PacripenienieHrie  MIOTHOCTH HaMOTKH BJAOJbh pajnyca IAKOBKA MOXKHO TOJTYYHTh
crenyromuM crnocoboM. 3amepsisi auamerpsl Dj m Dixq u ompenensisi B3BEeIIMBaHUEM MAacChl
MAKOBKH Mj ¥ Mj+1, COOTBETCTBEHHO, B HAyaje W IOCIE Pa3MOTKH OYEPEIHOrO I-TOTO CIIOs,
MOJKHO paccuutath 00beM ciost V¢ o dpopmyne (2), a ero maccy Kak

m, =m, —m;, . 1)
Torna mioTHOCTH CIIOSI COCTABIISIET
y =k )
V

C

T.x. U3MepeHusi NPOU3BOJATCA NPHU Pa3MOTKE HCCIEAYEMOW IMAaKOBKHM, AAHHBIA METOJ
OTHOCHTCS K pa3pyIIatOLIIM.

B pabore [1] oTmeuaercsi, 4YTO H3MEPEHHWE ULIMPUHBI M JUAMETPOB HEOOXOIUMO
IPOM3BOIUTH Ha MOJIHOI 600MHE ¢ MOMOIIBIO CIIEHUATBHOTO pUcnoco0IeHus. M3mepenne aTux
BEJIMYMH B MpOILECCEe Pa3MOTKH MPHUBOIUT K OMMOKE B BUAY TOrO, YTO pa3Mepbl OOOMHBI
W3MEHSAIOTCS NIPU CHATHM HAarpy3kHM OT BBILIENEKAIMX CI0€B. B ompenenéHHoil creneHu 3To
CIPaBEJIMBO TOJBKO Il CHHTeTHYecKuX HuTeil. Ilpu KoHTpose pacmpeneneHus MIOTHOCTH
HaMOTKHM HMTEH W3 HaTypaJbHBIX BOJOKOH M3MEPEHHUE INPUHBI HAMOTKH MOXXHO ITPOU3BOJUTH
npu pasmarbiBaHuu 0oOuHbl. Hampumep, cormacHo [2] B 000uHY npu HapabOTKe uepes
OTpeieIeHHble MHTEPBaJIbl M0 Pajuycy 3aKiajbplBaIvch OymMakHble MeTkH. Ilocie HapaboTku
000MHBI OHA pa3MaThlBajlaCh OT METKH K METKE, U TMPOU3BOJAMIICS 3aMep TI'€OMETPUUYECKUX
IIapaMeTpoB CMOTAaHHOTO CJI0s. A Macca ONpeAessaIach B3BEIIMBAHUEM NTAKOBKH 10 CMaTbIBAHHUS
cios u nocie Hero. B padote [3] nmpuMeHsIICS aHaTOTUYHBIN CITOCc00, HO METKHU 3aKJIa IbIBATHCH
1ocjae HaMOTKH, U TPEJCTABISUIM cOOO0M HIJIbI, KOTOpble BBOAMIN B TeNO HaMOTKH. Ilpu sTOomM
yIpOIIaJCcs KOHTPOJb 32 CMaThIBAaHMEM, TaK KaK OHO IMPOMU3BOJAMIIOCH 10 OOpbIBa HUTH MpU
noaxoze kK ouepeqHoi Metke. B pabote [4] ncnonb3oBanachk aHaJOrMYHasi METOAMKA, HO METKU
MIPOCTABJSUIMCH HE Yepe3 paBHbIE MHTEPBAJIBI MO pajnycy OOOMHBI, a O Hayajla HAMOTKH HUTH
yepe3 paBHbIE NPOMEXKYTKH UIMHBL. Takum o00pazoMm, B KaXJIOM C(HOPMHUPOBAHHOM CJIO€
HAMOTKH OblJla OJMHAKOBasl UIMHA HUTH, a 3HAYUT U Macca. OObeM ClI0sl pacCUUTHIBAICA MO

dbopmyre
Vi, = 7z'b(r22 - r12) : 3)

rne b - mupuHa 600UHBI; I, I'o - BHYTPEHHHI W HAPYKHBIA PAAUYChI CIIOSI HAMOTKH.

90



Hmanosa I'M.

JlocrouHCTBOM Me€To/Aa SBISIETCS TO, 4YTO JUIsl 3aMeépa MacChl KaKJOro CJIOsi HET
HEO0OXOUMOCTH pa3MartbiBaTh 000MHY. OHAKO OH JAaeT CYUIECTBEHHYIO OIIMOKY, TaKk Kak He
YUUTHIBACT U3MEHECHHUSI ITUPUHBI OOOWHBI MPU U3MEHEHUH Payca HAMOTKH.

B pabGore [5] onuceiBaeTcs croco0 — ompeaeseHus

IINIOTHOCTU HE€ TOJIBKO IIO CJIOAM BIOJIb pam/lyca, HO U BIOOJIb k

o ——
oOpasyromeid. [Ipu 3ToM 600KMHA pa3pe3aeTcs Ha KOJblla, Kak 3TO
MOKA3aHO Ha PUC. | C MOMOMIBIO CIIEHATLHOTO MPUCTIOCOOICHUSI. \
O0beM cHsTOrO cCiost Vi ompejeNiIeTcss 10  pa3Mepam (

OCTaBIIIEHCS YacTH OOOMHBI, @ €r0 Macca B3BEIIMBAHUEM CHSITOMH
HHTH.

B pabGore [6] Ha mWaTpoH MOTAIBHOW MAaIIWHBI i \

HaMaThIBAJIOCh HEKOTOPOE KOJIMYECTBO X/O MpsbKM, M Ha
NOJYYCHHBIH  CJIOH  HAMOTKM  YKJIQJAbIBAJIIOCH  HEOOJIBIIOE \
KOJIMYECTBO LBETHOM MNpsSOKU. OTO NPOU3BOAMIOCH C ILEJNIBIO /
\

CO3JaHMSI TpaHULBl CJ0S. 3aTeéM Ha LIBETHOE OCHOBAaHME
HaMaThIBaJCs  CJIOM  HccienyemMol  mpsbku. B Takoi
[OCJIEI0BATEIbHOCTU MIPOU3BOIUIIOCH HamMaThiBaHUE OOOMHBI 110
TpeOyeMbIx pa3mepoB. Ilocie 3TOro mnoBepxXHOCTh OOOMHBI
pazouBamace Ha psax konerm (8...10) Bmoms oOpa3syroliei,
pasMepsl  KOTOPBIX — IPEIBAPUTENBHO  ONPEACISUINCh.  3aTeM  pu. 1. (Cyema paspesanus
HAMOTKA MPSDKM CPe3aach COOTBETCTBYIOIMMMH KOIMBLUAMH U GoGyuum dna onpedenenus
B3BelMBasachb. OOBEM KOJIbLIA BBIUYUCISICS MO M3BECTHBIM  y3menenus niomHocmu
(dopmynam. Ilocne yero paccunThIBaacCh U MOCIOWHAS INIOTHOCT  HAMOMKU 600716 PAOUYCA U
HaMOTKH. [Ipu paspe3aHun ca0si HAMOTKM B OKPYKHOM  600.1b oOpa3zyoweti
HAIpaBJICHUU HUTh TEpSeT HATSKEHHE U CJIOW pacchllaercs,

IIO3TOMY JUIsl €r0 COXpaHEHMsI, XOTs Obl Ha BpeMs pa3pe3aHusi ero HeoOXoIuMo (PUKCUPOBATH
KaKUM JIN0O CrIOCOOOM.

B paGore [7] nmis 3TOro MakoBKM CMayMBAJIUCh BOAON M 3aMOPaKUBAJIUCh. 3aTeM
pa3pe3aich Ha KOJIblla OJMHAKOBOW HIMPUHBI M BBICYIIMBAIMCH NpH Temreparype 60°C, 1o
PaBHOBECHOM BJIAKHOCTH, IIOCJIE YErO IPOU3BOJWIOCH B3BEIINBAHUE.

B pa6ote [8] mist puxcanuu cioeB HAMOTKH TPH €€
pa3pe3ke B OKPY)KHOM HAIpaBICHUHM HCIOJb30BAIOCh
npucnocodnenue (puc.2) B BHAE IIJIMHIPUYECKOM
obonouku 1, ¢ mpopessmu 3. OOos0ouKa MMEET AUAMETP
HEMHOro OonbIIni nTuameTpa HaMOTKU. Ilocne HaneBaHus
Ha HAMOTKYy O0O0OJIOYKa CTSTMBAeTCs BHMHTaMH, KOTOpbIE
YCTaHABIMBAJINCh B OTBEpCTUs 2. 3aUKCHUpOBaHHAS TaKUM
o0pa3oM HaMOTKa pa3pe3aercs dYepe3 Impope3n 3 B
obonouke. [Ipopesu pacnosokeHbl TakK, YTO IO3BOJISIOT
paspesath HaMOTKY Ha jyre 320°. OYeBHIHO, YTO TIPU HTOM
HIMpUHA KpalHMX KOJIEL[ 3aBUCUT OT LIMPUHBI HAMOTKH,
KOTOpasi HE SBJIAETCA IOCTOSHHOW. OJTO MPUBOIUT K
MOTPEIIHOCTSIM TIPU  ONPEIENIEHUH IUIOTHOCTH BOJIM3U

Puc.2. Ilpucnocobnenue 0ns  TOPLOB.
paspezanus HaMoOmKu Ha Koabyd AHaNM3 OMHMCAHHBIX BHIINIE CIIOCOOOB OIpEICTCHUS
IUIOTHOCTH HAaMOTKHM IIOKa3bIBAaeT, YTO BCE OHU Tpelyer
OoJBIIUX 3aTpaT TpyAa U BpeMeHu. [Ipu nu3mMepeHnn mocIONHOM MIOTHOCTH OHHM HE TO3BOJISTFOT
MOJIy4aTh HETPEphIBHBIC 3HAYCHHUS, a B CITy4ae U3MEPEHUs MJIOTHOCTHU NMaKOBOK CJIOXKHON (OPMBI
(xoHnuyeckrue OOOMHBI, KOICHI, MPSAAMIbHBIE TOYaTKU U Ap.) TpeOyeT pacyera Mo IPOMO3IKUM
¢opmynam. IIpu 3TOM OCHOBHBIE TPYAHOCTH BO3HMKAIOT IPH OIpEICIEHUH O0beMa CIIOeB
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Pa3pyu4a10u4ue Memoowl KOHmMpO.Jisi pacnpe()ejzeﬂuﬂ njaomHocmu 6 meje HAMOnKuU meKCmuibHblX NAKOBOK

HAaMOTKH, KOTOpble B OOIIEM Cllydae HMEIOT CIOXKHYI0 KOH(UTypamuio, a mu3-3a Je(eKTOB
HAMOTKH MOT'YT UMETh HEIIPaBWIbHYIO (OpMY.

DTOT HEOCTAaTOK OTCYTCTBYET B METOAMKE, MPUBEACHHOU B [9], Tlie AJsl onpeaesieHus
o0bema cJ0s HAaMOTKH IIMYJsl MOCJEe B3BEUIMBAHUS MOTpykaiach B MEH3YpKy ¢ Boaoil. Ilo
00beMy BBITECHEHHOM JKUAKOCTH ompenensics QakTuyeckuii oO0beM mnakoBku. [locne
CMaTBIBAHUS OIPEAEICHHOIO CJIOS MAaKOBKA BHOBb MOTpYXajlach B BOAY ISl ONpeiesieHus
o0bema. Pa3HocTh 00BEMOB siBIsieTcss oObeMoM cios. llociie 4ero HECIOXKHO OIpenesuTh
IJIOTHOCTD CJIOA.

Metox uMeeT OYEBHUIHBIN HENOCTATOK, COCTOSAIIMN B TOM, YTO MPU MOTPYKEHUHU B BOLY
OHAa MOXKET BIUTHIBATbCS HAMOTAHHOM HUTHIO, MPU 3TOM BO3HHKAET MOTPEIIHOCTH HE TOJIBKO
IpU OINpeNeeHnu 0o0beMa, HO M IpH ONpeAeTeHUH Beca mnocieayromero cios. Kpome Toro,
ClIelyeT OTMETUTh HEBBICOKYIO TOUHOCTH OIpe/ieieHHs] 00beMa BHITECHEHHOM JKMIKOCTH I10 €€
ypoBHIO B cocyzae. B pabotax [10, 11] ormMeuaercs, 4TO MpU MOMOIIH MOTPYKEHUS TTAKOBKH B
MEH3YpPKY C BOJIOH IO Pa3HOCTH YPOBHEW BOJIbI O W IOCJE OIYCKAaHUS €€ B BOJAY CYIUTh 00
o0bemMe makoBKH TpynHO. [lpm muamerpe makoBku 42 mm BHYTPEHHHUU TUAMETP MEH3YPKH
JIOJDKEH OBITh OKO0JIO 45 mm, 1 TOoTaa s onpeaesieHus: o0bema ¢ TouHOCThIo 10 0,5 e’ HY>KHO
pa3nuyaTh Ha MEH3ypKe BbICOTY 0,3 MM, YTO IPOOIEMAaTUUHO.

Bbonee npaBuibHO cynuTh 006 00beMe MaKOBKH IO BECY BRITECHEHHOU €10 KUIKOCTH. J{7s
3TOr0 B COCYJE JEJaeTCsl OTBEPCTHE, YEepe3 KOTOpOEe MOorjia Obl CIMBATbCS JKUIKOCTb, IpU
MOTPYXEHUH MakoBKH. OO0beM >KUJIKOCTH, HAJTUTON B COCY[, OyJIeT MOCTOSIHHBIM, U YPOBEHb €€
OyZner ocraBaTbCsl Ha BbICOTE OTBEpCTHs. lIpu omyckaHMM NAKOBKU B COCYJ BCSl BBITECHEHHAs
KUAKOCTb OyIeT CIMBaThCsA MO TPyOKe B CTakaH, CTOSIIMKA Ha damie BecoB. OmpenenuB C
3a/laHHOM TOYHOCTBIO MAacCy CIUTOW MHUJAKOCTU M 3Has €€ IUIOTHOCTb, JIETKO HallTh o0beM
nakoBku. Kpome Toro, 1i1st 60JbI1el TOYHOCTH JIydllle BOAY 3aMEHUTD, KUAKOCTBIO, KOTOpas He
npoHKKaia Obl BOBHYTPH Tella HAMOTKHM M HE CMayHMBaJla €€ MOBEPXHOCTh, HAIIPUMEP, PTYTh.
CnegyeT OTMETUTh, YTO TMPU OTOM HEOOXOJUMO TMPHUHATH COOTBETCTBYIOIIHE MEpPhI
IIPEIOCTOPOKHOCTH.

BoiBoabl. 1. Ananu3 cnoco0oB orpeneneH s MIIOTHOCTH HAMOTKH MOKa3bIBaeT, YTO BCE
OHM TpeOyeT OONBIINX 3aTpaT Tpy/a U BpeMeHu. [Ipu u3mepennn nocaoiMHON MIOTHOCTA OHU HE
MO3BOJISIIOT TOJYy4YaTh HENPEPHIBHBIE 3HAYEHUS, a B CIIy4ae M3MEPEHHUs IUIOTHOCTH IMaKOBOK
CIOXKHOU (hopMBbI (KOHWYECKHE OOOMHBI, KOMCHI, MPAIUIbHbIE TIOYATKU U JIp.) TpeOyeT pacuera
no rpomMo3akuM ¢opmynam. [Ipu 3TOM OCHOBHBIE TPYAHOCTH BO3HHUKAIOT TMPH ONpEACTICHUN
o0beMa CJI0eB HAMOTKH, KOTOPBIE B OOIEM Cilydyae MMEIOT CIOXKHYIO KOH(UTrypaluio, a u3-3a
nedeKTOB HAMOTKH MOTYT UMETh HEMPABHILHYIO (OpMY.

2. CriocoObl KOHTpOJII O0bEeMa Tella HAMOTKM 10 MacCe BBITGCHEHHOW KHJIKOCTH, B
KOTOPYIO MOTPYKAIOT UCCIEAYEMYIO MAaKOBKY, UMEIOT OOJBIIYI0 TOYHOCTh, OJJHAKO OHU TaKKe
SIBJISIFOTCSL TPYJIOEMKUMH M HECOBEPIIICHHBIMH.
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XULASO
TEKSTIiL BAGLAMALARININ SARINMA CiSMINDO SIXLIGIN
PAYLANMASINA NOZAROTIN DAGIDICI METODU
Imanova G.M.

Acar sozlar: dagidict metod, nazarat, sixliq, saritnma cismi, sapin qurilmasi, keyfiyyat

Magalads sarinma cisminds sixligin paylanmasina nazarotin dagidici metodlarinin xiistisiyyatlori
aragdirilmigdir. Molum edilmisdir ki, laylarn kiitlosine vo hocmino osaslanan sarinma sixliginin
paylanmasina nozarat metodlar1 boyiik omok vo vaxt sorf etmayi tolob edir vo fasilosiz giymotlorin
alinmasina imkan vermir. Miirokkob formali baglamalarin sixliginin 6lgiilmasi hallarinda iss, nahang
formulalarla hesablamalarin aparilmasini talob edir.

SUMMARY
DESTRUCTIVE METHOD OF MONITOR TO DENSITY DISTRIBUTION IN
WINDING BODY OF TEXTILE PACKAGES
Imanova G.M.

Keywords: destructive methods, control the density, the winding body, thread breakage, quality

Features of a destructive methods of monitoring of distribution of density in a winding body are
considered. It is informed that methods based on the control of volume and weights of layers demands
greater expenses of work and time and do not allow to receive continuous values. In case of measurement
of density of the complex shoped parcels calculations by giant formulas are demanded.

Daxilolma tarixi: [lkin variant 29.11.2016
Son variant 20.06.2017
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SOHORLORIN REKONSTRUKSIYASINDA OSAS ABADLASDIRMA
MOSOLOLORI

RZAYEVA TAMELLA iBAD quz1

Sumqgayit Doviat Texniki Kolleci, miiallim

Acar sozlar:  sohorlorin  rekonstruksiyasi, abadlasdirma, abadlasdirmada sohar miihitinin
saglamlagdiriimast.

Yer iizorindo ohalinin sayr 7,5 mlyrd toskil edir ki, bunlarin ¢ox hissasi sohorlords
yasayir. ABS —da 6lko ohalisinin 69% - i, Boyiik Britaniyada 78 % - i, Kanadada 58% - i,
Rusiyada iso 60% -1 sohorlorin paymna diislir. Azorbaycan Respublikasi iiclin bu gostorici
51.1% toskil edir.

Ohalinin genis omok foaliyoti sonayenin siirotlo inkisafina sobob olur ki, bu da sohor
orazisinin tobii komplekslorina tosirsiz otiigmiir. Soharlorin tobii miihiti vo otraf orazilori monfi
tosiro moruz qalir. Belo ki, miixtolif sonaye tikililori, enerji, avtomobil parklari, ohali sohor
havasinin, yeriistii vo yeralt1 sularin, torpaq qatinin ¢irklonmo monbalorino gevrilir. Soharlorin
ekoloji problemlorindon on boyliyli antropogen landsaftin yaranmasidir.

Binalarin, sonaye komplekslorinin, texniki qurgularin, magistrallarin, soharlordo nogliyyatin
harakat torkiblori, kiitlovi insan axini ilo sohorlorin infrastrukturu daim doyisir ki, bu da otraf
miihitin doyismosino gotirib ¢ixarir.

Insan foaliyyati naticosindo otraf miihitdo sohralarin su ilo tomin olunmasi, batagliglarin
qurudulmasi, bitki ortiiyiiniin doyisdirilmesi kimi doyisikliklor bas verir. Bu miidaxilslorin otraf
miihito miisbat tosir gdstormaklo yanasi ekoloji tarazligi pozmaq veo tobii miihiti korlamaq kimi
manfi tasirlori do vardir.

Sohoarlorin rekonstruksiyast vo abadlagdirilmas: islorinin aparilmast zamani boladiyys
toskilatlarinin da iizorino bir ¢ox islor diisiir. Rekonstruksiya olunan soharlorin yenilonmaosi
va gohar orazilorinin abadlagdirilmast mosalalori miixtslif xarakterli iglorlo baglhidir. Abadlagdirma
vo yasillagdirma bolodiyys tosorriifatlarinin osas foaliyyot sahosidir. Mohz bu sahoado ohalinin
yasayis1 tiglin yiiksok hoyat soviyyosi yaradilmasi tomin edilir.

Soharlorin  abadlasdirilmasi miiasir sohorsalmanin aktual masalolorindondir.  Sohor
orazilorinin abadlagdirilmasi istigamatini baladiyyelorin faaliyyat orazilorinin inkisaf etdirilmasi
milayyanlosdirir. Bunlara yollarin, meydanlarin, parklarin, binalarin, mithondis kommunikasiya-
larinin tikintisi, kiico isiqlandirmalari, goharlorin yasillagdirilmasi aiddir. Bu todbirlorin har biri
nazaras alinaraq soharin inkisafinin Bas plani toyin edilir. [1, 242]

Soharlorin abadlasdirilmast shalinin komfortunu 6ziindo oks etdiron bes osas toloblordon
ibaratdir.

- yasilliq tikintisi

- sohorin sanitar tomizlik sahalorinin yaradilmasi tadbirlori

- sohor hava mokanmin ¢irklonmadon qorunmasi

- sohor sos — kilyliniin azaldilmas1 todbirlori

- kiigolorin, meydanlarin vo sahillorin axsam vo geco isiglandirilmasi.

Yasilligin okilmosi sohorin saglamlasdirilmasinin, ohalinin istirahst yerlorinin, badii —
memarllq goriinligiiniin ~ yaradilmasinin  amillorindondir. Yasilliq zolaglarmmin yaradilmasi
sohorin sanitar — gigiyenik soraitinin yaradilmasina 6z miisbot tosirini gostorir ki, bu da 6z
novbosindo gohor mikroiglimini yaxsilagdirir. Mikroiglim yer sothindon 1.5-2 m hiindiirliikdo
yerqatina yaxin hava axinim 06zlindo oks etdirir vo relyefdon, yasil okililorin vo digor
orazilorin sothinin xiisusiyystlorindon asilidir. [1, 223]
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Sohorlorin yasillagdirilmast zamant mévcud tobii yasilliq miihitinin maksimum qorunmast,
sohorlor {iclin yasil miidafio zolaginin yaradilmasi vo s. abadlagdirmanin osas mogsadidir.
Rekonstruksiya olunan sohorlorin saglamlasdirilmasi elmi cohotdon iki qrup maosalolorin hallini
tolob edir. Bir torofdon sohorlorin saglamlasdirilmast sohor comiyystinin vo tobii miihitin
saglamlasdirilmasi, daha doqiq, torpaq qatinin gohorsalma toloblorine uygun nizamlanmasi
(erazinin mihondis hazirligi, dagilmis orazinin borpasi), bitki Ortiiylinlin qorunmasi vo
inkisafi, sohorin agiq mokanlarinin formalasdirilmasi, diger torofden elmi — texniki teraqqinin
sohorlorin saglamlagdirilmasina neqativ tosirlorin  garsinin alinmast vo insanlarin  daimi
foaliyyoti naticasindo pozulan ekoloji tarazlifin qorunmasi, bu mogsodlo qoruyucu miihitin
yaradilmasi, gohorin tomizlonmasi, yiiksok sanitar-gigiyenik rejimin yaradilmasi asas gortlordondir.

Sohorlorin sanitar abadlagdirilmasi onlarin bork vo maye tullantilarindan tomizlonmasi
islorindon ibaratdir. Sonayedo yanacagin yandirilmasi, avtomobillords vo toyyarslorde
miiharriklorin ¢oxlu miqdarda oksigen sorf etmosi atmosferdo oksigenin azalmasina sabab olur.
Suyun holledici olmasidir ona garisan tullantilarin molekulyar vo ion formasina kegorok otraf
miihiitdoki canli alomi asanligla kiitlovi sokildo zohorloyir. Suyun dévr etmosi vo aximi ilo
olaqadar olaraq zoharlonma genis orazilors yayilir. Bu yayilma caylarda daha siiratls bas verir vo
yiizlorlo kilometr mosafoys yayilir. Sularin ¢irklonmoasi onda hall olmus oksigenin migdarinin
azalmasina sabab olur.

Senaye monsali tullantilar sudaki canli alomin normal hayat faaliyyatini pozur ki, belo sular
nd maisatdo, no kond tosarrufatinda suvarmaya na do ki, texniki moagsadlar ii¢lin yaramur.

Iri soharlorin moisot tullantilarmin ilden-ilo ¢oxalmasi sohoratrafi torpaq saholorinin va
sohorin ¢irklonmosino gotirib ¢ixarir ki, bu da saglamliq ii¢lin vacib olan yasilligin mohv
olmasina, geyri-mohsuldar torpaq saholorinin yaranmasina vo infeksion xastoliklorin meydana
cixaraq yayilmasina sobab olur. Bir miiasir iri gohords ildo 30 milyon ton zibil soklindo maisot
tullantilar1 omala golir. Bu ciir tullantilar otraf miihiit ii¢lin ciddi problemlor yaradir.

Otraf miihitin ¢irklonmosinds asagidaki sonaye saholori rolu boytikdiir.

1) Qara va slvan metallurgiya

2) Neftcixarma

3) Neft-kimya

4) Kimya

5) Tikinti materiallar1 miiossisolori

6) Avtonoqliyyat

7) Istilik energetikast

Ev zibillorinin, kiigolorin yayda vo qisda tomizlonmosi soharlorin  hava hovuzunun
tomizliyinin qorunmasinda osas amillordondir. Miiasir dovrds bir c¢ox boyiik sohorlordo ev
zibillorinin daginmasi mogsadilo 0.5—-0.8 m® hocmli zibil konteynerlorindon istifads edilir [2].

Iri sohorlordo osas kiico vo meydanlarda yeriisti vo yiiralti sanitar qovsaqglarin
qurasdirilmas1 da sohor orazilorindo abadlagdirma maosalolorindondir.

Sohor  kii¢olorinin, meydanlarin, park vo bulvarlarin  isiglandirilmast  abadlasdirma
elementlorindon olub, asagidaki qruplara bdliiniir.

- Kii¢o isigqlandirmasi —bu zamani mogsod piyadalarin vo nogliyyatin axsam vo geco

saatlarinda horakat tohliikasizliyinin tomin edilmasidir.

- Reklam xarakterli isiqlandirma

- Memarliq cohotdon isiglandirma — bina vo qurgularin, abidoslorin, yasil okililorin

baodii memarliq cshatdon oks olunmasi maqsadli.

Bundan slavs, isiqlandirma xarici ve daxili olmagqla iki qrupa ayrilir. Xarici isiqlandirmaya
asagidakilar aid edilir.

- Kii¢o fanarlan

- Projektorlar

- Isiglandirma diroklori

- Konsol isiglandiricilar
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Saharlorin rekonstruksiyasinda asas abadlasdirma masalalari

Landsaft isiqlandirma park, bulvar isiqlandirmasinin asas masalslaridir. Belo ki, bu zaman
giiniin qaranliq vaxtinda xarici isiqlandirma kifayot qodor isiq vermoklo yanasi, estetik
baximdan gozol toossiirat yaratmalidir.

Sohorlorin  diizglin isiqlandirilmas: todbirlorinin aparilmasi sohar yollarinda gozalarin
minimuma endirilmasine xidmot edir. Isiglandirilmis orazilordo isiqlandirilmayan oraziloro
nisboton gozalarin sayr 30 % asagi olur. Nogliyyatin intensiv horokstindon asili olarag, sohor
yollarinin isiglandirilmasimin orta parlaghgi asagidaki codvoldo verilib.[1, 208 ]

Nogliyyat
harokoatinin sayi 2000- don c¢ox 1000-don 500-don 200-don 50-don
Isaat orzindo 2000-0 dok 1000-o dok 500-0 dok 200-0 dok
Orta parlagliq
kd/m? 1.0 0.7 0.4 0.2 0.1

Sohor orazisinin miihondisi hazirligi secilmis orazilornin aktiv monimsonilmasinin
mogsadouygunlugunu vo onun sanitar-gigiyenik voziyyetinin yaxsilagdirilmasint 6ziindo oks
etdirir. Miasir tolablora cavab veran tikinti sahslorinin azad orazilorinds vo ya rekonstrukiya
olunan sgohorlordo do rekonstruksiya zamani miihondis hazirligi todbirlorinin  goriilmasine
ehtiyac vardir. Orazinin miihondis hazirligi todbirlorinin  sec¢ilmasi zamani  sohorlorin
boyliklilylinii, toyinatini vo orazinin layiholondirmo doyorini nozors almaq vacibdir. Miithondis
hazirligr todbirlori orazinin funksional istifadesindon asilidir vo miihondis qurgularinin,
kecidlorin vo kiigolorin salinma ardicilligina ssason aparilmalidir.

Qeyri-alverisli tobii soraito moxsus orazilorin olmasi soharlorin ayri-ayr1 hissalori
arasinda noqliyyatin toskilini c¢otinlosdirir, yeralti sobokoalorin qurulmasini miirokkablogdirir.
Yasayis orazilorinin bozi hissolorinin kolo-kotiirliiliiyii, topolorin, yarganlarin olmasi homin
orazilordo noaqliyyat olagolorinin yaradilmasinda ¢otinliklor yaradir. Yalniz xiisusi qurgularin —
torpaq bondlorin, estakada vo korpiilorin tikilmoasi bu problemin aradan qaldirilmasinda 6z
istlinlilyltinii gostarir.

Orazilorin abadlasdirilmast yol tikintisinin ayrilmaz hissesi olub, 6ziindo kegidlorin vo
sokilorin asfaltlanmasi, yollarin tomiri, drenaj vo yagis sulart kanalizasiyalarinin qurasdiril-
masi, usaq vo idman meydancalarinin tikintisini ohato edir. Sohar orazilorinin 20%-0 godorini
kiicolor toskil edir. Miiassir dovrde gohor ohalisinin vaxtinin 10-15 % nogliyyatda sorf
olunur ki, bu da ictimai nogliyyatin rahat vo olverisli toskil edilmosi tolobini yaradir. Sohor
magistrallarinin togkili zamani gohorin ayri-ayr1 yerlorina vo daha ¢ox is¢i axini olan miiassisalora
maksimum c¢atdirilma nozoro alinir.

Sornisin noqliyyatina tolobat bir sakinin il orzindo noqliyyatdan istifado omsali ilo
xarakterizo olunur: goesabolorde ohalinin sayr 1.5 min nofor olduqda — 40, 1.5-1.7 min nofor
oldugda - 100, 7-15 min nofor oldugda 125, kigik sohorlor {igiin ohalinin sayr 100 min nofor
oldugda 250, 100-250 min nofar olduqda 500, boyiik sohorlorde ohalinin sayr 1 mln nofor
oldugda 650, ohalinin sayr 1 mln nofordon ¢ox oldugda 750 gedis diisiir. Lakin tocriiba
gostorir ki, ohalinin gedislorinin say1 sohaor ohalisinin say1 ilo miiqayisads daha siiratlo artir.
[1, 117]

Soharlordo nogliyyatin toskili ndqteyi-nozorindon sohor orazisi zonalara boliiniir: gohor
morkozi, orta zona, yasayls zonasi, sonaye zonasl, sohorotrafi. Bozi magistral yeralti
kommunikasya xatlorinin ¢okilmoasi zamani nasos stansiyalarinin qurulmasi tolob edilir.

Bir cox inkisaf etmis Olkolordo oldugu kimi, 6lkomizin iri gsharlorinds nagliyyatin
sixligt vo sornisindasima problemlorinin olmasi gohor abadlagdirmasinin qarsisinda miihiim
moasalolor qoyur. Bunlardan biri dos nogliyyat sixliginin qarsisint almaq moagsadilo  yol
infrastrukturunun  genislondirilmosi, korpiilorin  vo yeralti tunellorin  ¢okilmasi islorinin
goriilmosidir. Lakin biitiin bu islor goriilorkon sohorlorin tobii landsaftina, tarixi goriiniisiine
he¢ bir zoror gotirmomoalidir.

Sohorlorin  abadlagdirilmasi  mosololori  ilo  bagl 6lkomizdo genis islor aparilir vo
Azaorbaycan Respublikast Sohorsalma vo Tikinti Qanunvericiliyinds torpaqdan istifadenin
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osas istigamaotlorinin miioyyon edilmasi, orazilorin planlagdirilmasi, tikintisi vo abadlasdirilmasi,
moskunlagsma orazilorinin formalagdirilmasi, inkisafi, oshalinin mosgullugunun togkil edilmosi,
otraf miihitin, tarixi landsaftin vo modoniyyot abidolorinin miihafizosi mogsadilo bir ¢ox
todbirlorin goriilmasi bu islordondir.[4, 5]

Tikinti orazilorinin, bina vo qurgularin imumi sahasinin planlagdirilan orazilorin sahasine
nisbatinin 9sas prinsiplorinin nozors alinmasi sohorlorin abadlasdirilmasi zamani1 diggoto alinan
osas islordondir.

Sohorsalma vo tikinti foaliyyoti obyektlorindo, xiisuson, insanlarin yasamasi vo ya
istifadosi liclin nozordo tutulmus tikinti obyektlorindo saglam va tohliikkesiz yasayisi, is vo
istirahot goraiti ilo bagl xiisusi tapsiriglar vardir.

Sohorsalma va tikinti foaliyyoti ¢orgivasindo ekoloji tohliikosizlik vo otraf miihitin
miihafizosinin tomin edilmosi, homg¢inin tikinti foaliyyoati onun otraf miihito tasiri
baximindan ganunla miioyyon edilmis qaydada qiymotlondirilmosi sohorsalmada
abadlagdirmanin isigamatlorindondir. Qiymatlondirmanin naticaleri tikinti foaliyyoti zamamn
ekoloji tohliikesizliyin vo otraf mihitin miihafizosinin tomin edilmosine dair todbirlor
miioyyon edilorkon nozoro alinmalidir.

Yasilligin qorunmasi, genislondirilmasi boyiik sohorlorin abadlasdirilmasinin  vacib
mosalalorindondir, bu sobobdon do  Olkomizds do sohorlorin  inkisaf programlarina
yasillagdirma vo abadlagdirma daxil edilmigdir.
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PE3IOME
OCHOBHBIE 3AJTIAYHA BJATOYCTPOUCTBA I’ OPOJIOB B UX PEKOHCTPYKIIUUN.
P3aesa T U.

Kntwoueevie cnoea: pexoncmpykyus 20po0os, 01a20ycmpoiicmeo, 0300posieHue 20po008 6 Ux

bnazoycmpoticmeae.

CraTpst mOCBsilLIeHa OOHOBJICHHIO TOPOJIOB 110 COBPEMEHHOMY CTPOEHHIO, KOTOpask NPUBOIUT K
PEKOHCTPYKIIUM TOpOJOB. B pe3yinbpraTte pPEeKOHCTPYKIMH TOPOJOB MPOHCXOAHMT O3JI0OPOBICHUE
OKpYy’Kalolllel cpefpl U ee O3eJICHeHHs . A TakKe PEKOHCTPYKIHUS H3MEHseT HHQPaCTPYyKTypy
rOpPOJICKOro JaHadra.

SUMMARY
MAIN PROBLEMS OF RENOVATION IN THE RECONSTRUCTION OF CITIES
Rzayeva T.I.

Keywords: reconstruction of cities, renovation, sanitation of the city environment of renovation.

The article is dedicated to renewal of cities by modern structure which ends up with reconstruction
of cities. In the result, there are recovery of environment and planting of greenery. Also, reconstruction
changes the infrastructure of city landscape.

Daxilolma tarixi: [lkin variant 22.12.2016
Son variant 20.06.2017
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