Sumgqay1t Dévlat Universiteti — “ELMI XOBORLOR”— Tabiot vo texniki elmlor bolmosi

Cild 15 Ne 4 2015
PACS 72.20.Pa; 77.22.EJ; 42.79.Ek

THERMOELECTRIC CONVERTER ON THE BASE OF Ag,Se.

ALIYEV FARZALI FAZIL
Institute of Physics, Azerbaijan National Academy of Sciences,
Sumgayit State University,Head of Laboratory, Prof.
AGAEVA RUHENGIZ SAHIB
Sumgayit State University, Chief Researcher.

VALIEVA BANOVSHA ASLAN

Sumgayit State University, Chief Assistant.
SULEYMANOVA PARVANA VAGIF

Sumgayit State University,Assistant.

farzali@physics.ab.az

Key words: thermoelectric parameters, concentration, figure of merit , conductivity,defect.

In the work the temperature and concentration dependences of kinetic effects in Ag,Se are
investigated. On their basis thermoelectric parameters ¢ and figure of merit Z. on the given data
have been calculated. It is offered, that Ag,Se is prospective material for application in nuclear
thermoelectric installations and in radioisotope power supplies.

In modern engineering thermoelectric materials, which have small lattice heat conductivity
and large effective weight of carriers of a charge, but large enough mobility of carriers of a
charge are widely applied. These materials should have difficult structure of power zones and
provide delay of approach of own conductivity at enough greater concentration of carriers of a
charge. The materials with such features can be found among narrow- zoned of semiconductors
with non- spherical is energetic surface and rather enough a plenty of defects. One of such
materials is Ag,Se [1], concerning to number of narrow- zoned of semiconductors with small
lattice heat conductivity [2,3]. In [2] is shown, that effective weight of electrons the bottom
zones of conductivity is much less, than at a Fermi level, i.e. the law of dispersion of carriers of
a charge corresponds to Keyn model and is established, that at phase transition width of the
forbidden zone decreases.

The assumption of A. F. loffe [4] that increase of y/ Xon (1 mobility of carriers of a

charge, y,,- of phonon heat conductivity) caused also by change of kinetic properties of

materials, caused also by that during distortion of a crystal lattice the additional quantity of
defects is formed [5]. Since the length of a wave electron is more, than phonons of one phonons,

it results in general increase ,u/ X that is favorably satisfied in Ag,Se. The listed features can

cause high thermoelectric figure of merit of selenid silver Z. With the purpose of specification
stated the research of temperature dependences electroconductivity o , coefficients of a Hall R,
thermo-e.m.p. oo was carried out and heat conductivity. In Ag,Se with surpluses Ag and Se up to
~lat. %. Samples were received direct alloying of elements Ag (cleanliness 99,99 %) and Se
(99,9999 %), according to a technique described in [6]. The surplus Ag results in increase of

concentration of electrons up to 6-10%°cm 3, and Se-to reduction up to ~1~IOlgcm’3.BasiC
parameter of thermo element is & and efficiency Z. They are connected between each other by
the following ratio [4],
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The research of 6 in Ag,Se has shown that 6 reaches the maximal value at an interval of

concentration ~7,1+ 8,3-1018cm'3 (see tab.), where electronic heat conductivity equals~20 %. It
Is established, that with reduction o O is increased &. As it is obvious from table. The surplus of
Se results in growth o, whereas 6 and as decrease, that in their turn results in increase of Z.
Alloying changes hardly Z, however self-alloying of Ag and Se strongly influences on Z, that is
doubtless, is connected to change of number of own defects. Excess of Ag beads to increasing of
electron concentration to 6-10”° cm™, excess of Se — to decreasing to -1-10'%cm™, Q-quality of
Ag>.Se is in interval 1,5+2,4-10°K™. Has been prepared samples of Ag,Se by pressing of paw
our and ap interred at temperature interval 373+623K.

Thermo electromotive force, thermo conductivity, electrical resistance of samples has been
investigated and Q-quality has been determined. Ag/Se=2:2,28 and temperature sintering
423+573K, value of Q-quality is maximum. We obtained n-type thermo element with Q- quallty

3 10K *at room temperature. The figure of merit Ag,.xSe makes approximately 1,5+ 2, 410 K

[7, 8] received values of Z exceed received by as the values [7, 8], at the expense of increase of
own defects at appropriate self-alloying of Se in Ag,Se (under condition of preservation of
homogeneity area).

Value of Q-quality in this samples is height, thought value & and oo is small.
Values of g-quality exceed value due to an increase in their own defects at corresponding
regulation of Se in Ag,Se (at condition of safety of region of homogeneity).
In this case, ypn(T) is characteristic for sufficiently defective materials.
Change of thermo conductivity and it is electronic component has general regularity into
Ag,Se in the solid state always is ypn > xe. However, electronic thermo conductivity is increased
with increasing temperature, yn is decreased (both effect uneven decrease in the phase transition
increase).
Total thermo conductivity is sensitive to stereochemistry and increasing of maintenance of Ag.

Where Z =

The table of factors and thermoelectric parameters for Ag,Se.

n-10" cm™ o, o, Ytot-10° Z10°, 5,
T, K pkv-K! | omtem® | w-emtk? K* K(pkV)™
100 60 4000 11,0 1,44 0,016
6,5 200 80 3100 9,0 2,20 0,012
300 100 2200 6,7 3,31 0,010
100 50 6100 17 0,88 0,020
7.1 200 68 5600 15 173 0,010
300 86 5300 14 2,80 0,011
100 40 4700 12 0,63 0,025
8,3 200 58 4100 10 1,37 0,017
300 70 3300 9 1,80 0,014
100 27 5060 28 153 0,036
9,1 200 35 4600 26 2,17 0,028
300 40 3450 24 2,30 0,025

The authors [9] have established, that the radiating defects created as a result of an

irradiation of materials A%BV' do not mahean strong influence on their kinetic properties. These
features enable to consider the prospective selenid silver radiation-proof that allows considering
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Thermoelectric converter on the base of Ag.Se.

AgQ,Se as a perspective material for application in nuclear thermoelectric installations and in
radiating power supplies.
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XULASO
Ag,Se OSASINDA TERMOELEKTRIK CEVIRICILOR
Aliyev F.F., Agayeva R.S., Valiyeva B.A., Siileymanova P.V.

Acgar sozlor: termoelektrik parametrlor, konsentrasiya, termoelektrik keyfiyyatlilik,
kegiricilik, defekt .

Isdo AgySe kristalinda kinetik effektlorin temperatur vo konsentrasiya asililiglar1 todqiq
olunmusdur.Onlarin ssasinda & -termoelektrik parametri vo Z-termoelektrik keyfiyyatliliyi
hesablanmigdir. Toklif olunmusdur ki, Ag,Se materiali niivo qurgularinda vo radio-izotop
gidalanma monbalorindos perspektiv termoelektrik materiallar1 kimi totbiq olunsun.

_ PE3IOME
TEPMOJJIEKTPUUYECKUU ITPEOBPA30OBATEJIb HA OCHOBE Ag,Se.
Anuee D.D., Azaesa P.C., Banuesa b.A., Cyneiimanoea I1.B.

Knrwouesvie cnosa: mepmosnekmpuieckue napamempsl, KOHYEHMPAayus, mepmodieKmpu-

yeckas 00OPOMHOCMb, NPOBOOUMOCHb, OedheKm.

B pabore wuccienoBaHbl TeMIepaTypHble H  KOHILIEHTPAlMOHHBIE  3aBUCHMOCTH
KnHeTHYecKuX d2(p@dekToB B AgrSe W Ha WX OCHOBE pPACCUUTAHBI TEPMODIIEKTPUUYECCKHE
napameTpsl & U J00poTHOCTh Z. ABTOpPHl MNPUIUIM K BBIBOAY, 4YTO AgySe sBisercs
NEPCIEKTUBHBIM MaTepHAJIOM JUIsl IPUMEHEHHS B SCPHBIX YCTAHOBKAX U TEPMODJICKTPUIECKHUX
PaTMOU30TOIHBIX HCTOYHUKAX MTUTAHUS.
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Miihitin ozlii olmasi oziintin xiisusi harakat migdart ilo molekullarin dasinmasi prosesi
arasinda alaga vardir, bu proses mayenin qonsu laylarinin siiratlorinin barabarlosmasina gatirir.
Bununla alagadar molekulyar nazariyyasina asaslanaraq 6zIii mayenin asas horakat tonliklorini
vermak olar.

Tamamils ideal mayenin harokotine baxaq, yani faorz edok ki, ixtiyari hacmda mayenin dS
sothinin elementlorino tosir edon soth qilivvalori hocmin daxilino istiqgamotlonmis normal
tozyiqlordir. Biitiin hoqiqi mayelor bu vo ya digor doracadon 6zliidiir vo onlar daxili siirtiinma
xassosing malikdir. Bu masalonin mahiyyatini izah etmok ii¢lin forz edok ki, maye iki bir-birino
paralel lovholor arasinda yerlosir. Asagidaki 16vho torponmozdir, ancaq yuxari 16vho maye
istigamatinda sabit V siiratlo harokat edir. Lovhalor arasindaki masafoni h ilo isaro edok. Asagi
16vhayo toxunan maye horokotsiz galacaq, yuxari 16vhays toxunan maye iso homin V siirotlo
horokat edocok, sonraki laylar torponmoz asagi 16vhoyo miitonasib y mosafosindo &  siiratlo
harakat edacokloar:

g=vY o)
h
Bununla bels yuxar1 vo asagi 16vholora miioyyan qiivvalorls tosir etmok lazimdir: yuxari 16vhoyo
16vhonin harokati istigamotindo qiivva ilo tosir etmak, agagi 16vhoys oks istigamotda qilivve ilo
tosir etmok lazimdir. Vahid satho diison har iki qlivvonin qiymati
_ Vv
7= p )
olacaq. Bu ifadodo u -omsali, verilmis temperaturda hor bir maye ii¢lin daxili slirtlinmo vo ya

oziilliiliik omsali adlanir. Baxdigimiz hal ii¢iin (2) diisturunu asagidaki kimi yazmagq olar:
ag 3

H dy

(3) diisturu Oy oxuna perpendikulyar olan , aralarindaki masafa dy olan, Ox oxuna paralel uygun

olarag & vo S+ d& siirotlo horokot edon iki qonsu lay ii¢iin do dogru olur. Bu halda 7

toxunma gorginliyini gostorir, basqa sézlo vahid sahoys aid olan qilivvoni gostorir. Buradan

goriiniir ki, sistemo toxunma gorginliyini do daxil etmok lazimdir.[1]

Ozliiliik qiivvosini cismin molekulyar qurulusunda axtarmaq lazimdir. Mayenin
molekullar1 6z harakotlori zamani fozanin bir yerindon digor yerino miioyyan qodor cisim
aparirlar. Hidrodinamikada homin komiyyot bdylik oldugundan nsticado molekullarin
toplanmasindan alinan komiyyat gotiiriiliir. Bu sobobdon 6ziillii mayenin osas horokot tonliklorini
¢ixara bilorik.

Bilirik ki, biitov miihitin horaket tonliyi asagidaki kimidir:

T =
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Sixilan 6zIlii mayenin harakati

J(F — pve) e+ [ ppds =0 @)
T S
Burada 7 -mayenin daxilindo S sathli ixtiyari hacmi gdstorir, p —maye hissociyinin sixligi, F-

vahid hocmo aid kiitlovi qlivva vektoru, @-maye hissociyinin tocili, n — S sathinin xarici
normalinin istiqgamoti, Pp- soth qiivvalorinin gorginlik vektorudur. Bu halda asagidaki
barabarlik dogrudur.

P, = p, cos(n, x) + p, cos(n, y) + p, cos(n, z)

(4) integralinda sith inteqralindan hacm inteqralina kegok. Bunun ti¢iin gqeyd edok ki, asagidaki
ifado dogrudur:

oa
_S[acos(n,x)dS :'!&dr (5)

harada ki, @a- r hocmindo X-o goro téromaosi ilo kosilmoz olan ixtiyari vektordur. Ogor a
vektorunun proyeksiyalari tizra ayriligini yazib
a=a,i+a,j+ak

Qaus diisturunu totbiq etsok alariq:

Iax cos(n, X)dS = I%dr

6ay
[ay cos(n,x)dS = [—dr
S r X

[az cos(n, x)dS = j'aa—zdr

s . OX

Burada birincini i, ikincini j, tiglinctinii k-ya vurub toplasaq (5) barabarliyini alariq. Onda
aydindir ki, (5) barabarliyine vo ona analoji olan barabarliys asasen, alariq

0
[ pods = [[p, cos(n )+ p, cos(n, y) + p, cos(n,2) s = .[(8;); " ;yy ' a8|Ozz Jdr

Belaliklo, harokat tonliyini agagidaki kimi yaza bilorik:

0
F—pva)+l ox Py bz |_,
pl OX oy oz
Bu tonliyi belo do yazmagq olar:
w=F +1divTl, I=p,i+p,J+p,k (6)
Yo,

F kiitlovi qlivve vektorun koordinat oxlar1 iizro proyeksiyalarim X, Y, Z —lo isaro etsok vo nozoro
alsaq ki, @ tocilinin proyeksiyalar1 dJg, /dt,d3, /dt,dg, /dt kemiyyatloridir, onda (6) harokot

tonliyinin asagidaki soklini alariq:

0
d’9x_x+£[apxx+ pyX_’_apsz

dt ol oOx oy oz

dg 0 0 0

D v L Py Py Py (7)
dt pl ox oy 0z
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0
d"gz Z+£(apxz + pyz +6pZZJ
dt P

- ox oy

Umumi halda sixilan mayeds A (Az—% u) amsalin1 g ilo ndvbalogdirsak gorginlik {iigiin

alarq:
o9, 09
= = = . SUTI— ,
P Py =Py =H oy ox
08 089, 83
=—p+Adivé+2u—>; =Py = 8
Py =—P A Pe = Pa ﬂ[ = o ] (8)
B (08, 09,
pzz - pyz - pzy H — 82 8y
Bu ifadolorin dogrulugu ii¢iin 3]
2
A=—— 9
¥ 9)

gotiirmok kifayotdir. (8), (9) diisturlarindan istifado edorak, = const gotiirsok alariq:

op apyx op
d XX X —
( v H) OX oy " oz

oo _2 adive , %9, %9, 829y+ 0%, 3%, _
x 34 x M oy Yoz Moxar

op 2 adivd (ag 029, azsxj a(asx 29, aszj
+ + + + =

=———= + + — =
x 3" o ox>  oy* oz’ Hax| ox oy oz
_ 8p+1 odivd + uAS.
OX 3 OX
Ona gora do tocilin proyeksiyasini tam yazsaq (7)-don 6ziillii mayenin horokat tonliyini alariq:
09
89X+3X89X+9y69x+32 sz_iﬁ u@dlv9+UA8X
ot OX oy 0z pox 3 OX
09 09 09 09
19 g P g Oy P 08NS g (10)
ot OX oy 0z poy 3 oy
09, ‘9, 039, 49, 09, ‘8 089, :Z—E@ UadlvéleUAlgZ
ot OX oy 0z poL 3 0z
Bu tonliklora
olpI
a_p_'_a(p’gx)_'_ (p y)+a(p‘92):0 (11)
ot OX oy 0z

kosilmoazlik tonliyini do slave etmok lazimdir.[2]
Sixilan 6zlii mayenin doqiq hall olaraq, mayenin birdlciilii stasionar harokatini gdstormok

olar, harada ki, biitiin h1drod1narn1 el mentlor; anca% bir %aro rdlnatlndan asilidir:

—u(x), B EY Gy 0 Y p(x).

Burada
11



div9:d—u,
dx

vo asagidaki ifadoni yaza bilorik:
du

_X1 pxy = pyx = pxz = pzx = pyz = pzy :O’

du du
=—p+Ai—, p,=—P+A—.
Py p X p Y X
Ogor xarici qlivva tosir etmirso, onda (7) kasilmozlik tonliyinin birincisi
du 1d du
U—=——|-p+1A+2u)— 12
-l praran (12)
soklino diisor. Qalan ikisi iso 6z-0zilino 6donir vo kosilmomazlik tonliyi
dpu _ (13)
dx

soklina diisor. Onda axinin

> (89,Y 2
Cgp(jj_:_”diV(quadT)Apdivl9+A{/1(divl9)2+2/{(a‘9xJ +( yj +[892J .

OX OX OX
09, 09,)" (a9, 088, (9%, a9, )
+ i | p |ty —+
oy  oX oz oX oz oy
enerji tonliyi bizim baxdigimiz halda asagidaki sokls diisor:
oT ou 1

o, ol ou
c u +Appu S == Lk )+ AL +20)(E)? 14
PSRRI = S K A 200 (14)

harada ki, T= Rl’ A-isin istilik ekvivalentidir. (13) tonliyini inteqrallasaq alariq:
Yo,

o =a=const. (15)
(12) tonliyinin hor torofini p -ya vursaq vo (15) ifadossindon istifads etsok inteqrallama yolu ilo
alariq:

au:—p+(l+2u)3—u+b (16)

X

harada ki, b-ikinci dofo inteqrallamadan alinan ixtiyari sabitdir. (14) ifadesino baxaq. (15)

tonliyindon (A + 2 ,u)g—u ifadosini tapib homin ifadoni (14)-iin sag torafinds yaza bilorik, bundan
X

basga pu-nu (15) ilo ovoz etsok alariq:

c.adl Apail :£(k£)+ Aa—u{au +p—b}
J ot oXp OXx  OX OX

buradan goriiniir ki,bu tonlikde p haddi ixtisar olunur. Hogigaton da (15)-don

du d 1

a9

dx dx p
alinir. Buradan

c ;atesiyEla P (Blggny P (17)
aliriq, harada ki, d- inteqrallamadan alinan {i¢ilincii sabitdir. Beloliklo, masalo birinci tortib iki
(16) va (17) diferensial tonliklorindon va iki sonlu T = Ri va (15) tonliklorindon dord u, T, p, p
0

12



funksiyalariin tapilmasia gatirilir. (16) tonliyinin her torafini u-ya vurub ve nozors alsaq ki,
up =upRT =aRT , onda alariq :

(/1+2u)u3—i:au2+RaT—bu (18)

Iki (17) va (18) diferensial tonliklorindon u vo T funksiyalarin1 tapandan sonra (16)
ifadosindon tozyiqi, (15) ifadasindon iso sixlig1 tapmagq olar.

Beloliklo, u vo T ancaq x doyisoninin funksiyasi olur, yoni hesab eds bilarik ki, T bir u
—nun funksiyasidir. Bu mosslonin hollini Bekker tapmisdir. O omsallar1 taparaq (18) tonliyini
asanligla inteqrallanan

C +cC
0 76 2y RE (19)

20p C,

(A+2u)u du =a
dx
soklo , sonra isa

C, —Cy

2C

p

(Gr2mu e —a® "% G _u)u-u,)
dx

soklo salaraq (harada ki, u, vo u, sabitlori b vo — miinasibatlori ilo baglidir

a a
2, b 2R d
—=U +Uy; —=U,U,)
C,+Cy a C,+C, a
u u, —u u u-—u
A P S Sl B T Mt (20)
2x(A+2p) u —u, u—-u, u—-u, Uu-u
sokilds yazilmisdir.

Kosilmo sothini ovoz edon kegmo laymim qalinhigini tapaq. (20) ifadesindon u

funksiyas1 0,9u, -don 1,1u,-ys godor doyisondo AX mosafosi

Ax = 2y A+2u) n In 0,In N 1 InO,9n—1 1
y+1l a n-1 n-11 n-1 0,1
harada ki, n o
u2
Ogor /1=—§,u, x =140; H _0133sm?/san, n=2, u, =4-10* sm/san olarsa, onda
P1
AX = 2140 4 0133 10 In162 ~ 0,263-10°sm
240 3 4

Bu komiyyatin 6l¢iisii molekulanin qagis uzunlugunun daracasing barabardir, bu masafa
biitdv miihit mexanikasinda qobul olunur. Bu iss tadqiq olunan kasilmonin dogrulugunu gostorir
vo bu tip masalalar biitdv miihitin mexanikasinda todqiq olunur.

Sixilan 6zIlii mayenin  harakati
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PE3IOME .
JABUKEHUE BA3KOU CCKUMAEMOU ) KUJAKOCTHU
Taoowcuesa I'. D., I'axpamanos I1.D.

Knrouegvle cnosa: sazxocmn, JHcuokocms, 0asieHue, 00HOMepHoe, CRIOWHASL Cpedd

Hanaue BSI3KOCTH CBSI3aHO € TIPOIECCOM JBHKCHHSI MOJICKYJI, IIEPEHOCAIIUX COOCTBEHHOE
KOJIMYECTBO JIBIIKCHHUS. DTOT MPOIECC MPUBOJIUT K BEIPABHUBAHHMIO CKOPOCTEH COCETHUX CIIOEB
KUJKOCTA. B COOTBETCTBUU C 3TUM MOYKHO BBIBECTH OCHOBHBIC YPaBHCHUS JIBIDKCHUS BSI3KOH
YKUJIKOCTH, OCHOBAHHBIC Ha MPEJICTABICHHUIX MOJICKYJISIPHOW TEOPUU MATCPHH.

SUMMARY
MOVEMENT OF VISCOUS COMPRESSED LIQUID
Hajiyeva G.F., Qahramanov P.F.

Keywords: viscosity, liquid, pressure, one-dimensional, the continuous environment

Presence of viscosity business with process of carrying over by molecules of own amount
of movement, this process leads to alignment of speeds of the next layers of a liquid. According
to it it is possible to give a conclusion of the basic equations of movement of the viscous liquid,
based on representations of the molecular theory of a matter.

Daxil olma tarixi:  llkin variant  14.10.2015
Son variant 18.12.2015

14



Sumqay1t Dévlot Universiteti — “ELMI XOBORLOR”— Tabiot vo texniki elmlor bolmosi

Cild 15 Ne 4 2015

V]IK 517.5

O BABUCHOCTH YACTH KJIACCUYECKOH CUCTEMbBI SKCITIOHEHT B
MNOANMPOCTPAHCTBAX JIEBEI'OBBIX IPOCTPAHCTB C IEPEMEHHBIM
INOKA3ATEJIEM CYMMUPYEMOCTH

ACJTAHOB TAMUAYJIJIA HCPA®UJII orabl
Hncmumym mamemamuxu u mexanuxu HAHA, npogheccop
I'YCEHHOB 3A®AP I'A®AP oras
Cymeaumckuil 20cy0apcmeeHHblll YHUgepcumem, 00yeHm
e-mail: aslanov.50@mail.ru,huseynov_zg@mail.ru

Kniwouesvie cnosa: pynxyuonanvhvie npocmpancmea, npocmpancmea Xapou, cucmema
9KCnonenm, 6a3UCHOCMb, NOIHOMA, MUHUMAILHOCMb, ONepamop,

@yHKYUOHAN.
Hzyuaemces 6asucHocms, NOIHOMA U MUHUMAILHOCMb ONPEOENCHHbIX 4acmell CUCTeMbl
IKCNOHEHm 8 noonpocmpancmeax Jlebecoevix npocmpancme ¢ nepemMeHHbIM NoKazamenem
cymmupyemocmu. Jlokazanvl meopemvl 0 6azucnocmu Pucca uwacmu cucmemvl 9KCHOHEHM 8

N _
npocmpancmeax Xapou H . u H . saersowumucs noonpocmpancmeamu npocmpancmesa

Jlebeza Lp(.). Obobwaromces neKomopbie KiaccuyecKue pe3yibmamol, NpueedeHHvle 8 MOHO2PA-
Qusx uzeecmuuvlx asmopos A.3uemyno [1], [2], HK.bapu [3], P.20sapoc [4], [5 u op.

B nocnennue roasl, B CBA3M C BONPOCAMH TEOPUHM HEIMHEHHBIX TU(PepeHINaTbHbIX
ypaBHEHUH, pa3BuBaiach Teopus JleOeroBbIx MpOCTpaHCTB (PYHKUUNH C TMEpEeMEHHBIM

MOKa3aTeleM CYMMHPYEMOCTH, O0O3HAuaeMbIX Kak Lp(.). B wmonorpadgun b.T.bunanosa,

C.I''BeniueBa [6] BBeneHbI BECOBbIE AHAJIOTM H3TUX MPOCTPAHCTB U H3YYEHBI BOMIPOCHI
0a3MCHOCTH, TMOJHOTHI M MHUHMMAJIbHOCTH KJIACCHUECKOW CHCTEMBbl 53KCIIOHEHT B 3THUX
IIPOCTPAHCTBAX.

Hekoropele 3amaun TEOpHM alpPOKCUMALMUM U CIEKTpaJbHOW Teopuu IuddepeHiu-
AJIbHBIX ONEPATOPOB MPUBOAAT K U3YyUEHHIO HEKOTOPOM YacTH JaHHOW CHUCTEMBI, SBISIOLIEHCS
COOCTBEHHBIMH ~ (YHKUUSAMHU JaHHOro Jud¢epennuansHoro omeparopa [7]. Ilostomy
MIPEACTABISIET HHTEPEC N3yUeHNE HEKOTOPOU YacTH JAaHHOW CUCTeMbI (DYHKIIUH B OMPEIeTICHHBIX
IIPOCTPAHCTBAX.

B nmannoli pabore wm3yuyaeTcss 0a3MCHOCTh HEKOTOPOM YaCTH KIJIACCUYECKOW CHCTEMBI
HKCIOHEHT B TMOANPOCTPAHCTBAX MpocTpaHcTBa Jlebera ¢ MepeMEHHBIM IOKazaTelleM
cyMMHpyeMOCTH. UTOOBI SICHO MpPEACTaBUTh BaXKHOCTh PacCMAaTPUBAEMbIX BOIMPOCOB, CHaudaja
NPUBEJIEM CIEYIONIHE O0IIHNe PACCyXKIACHUS.

IIycts X mexotopoe  B-mpoctpamcteo m X'; X~ < X ero moampocTpaHcTsa.

[TpenmonoxxuM 4YTO, CUCTEMBI {X,f }neN u {X; }neN obpasyror Oasucet B X~ umw X,

i X’} oOpa3zyer 6a3uc B X , €CIIM UMEET MECTO

COOTBETCTBEHHO. Torga nBoiiHas cucreMa {Xn, o fhen

IPSAMOE PA3I0KEHHE
X =X X. )
ITycTh T e L(Xi;Yi) HEKOTOpBIE OOpaTHMBIE OINEPATOPHI, TJE Yy* =Ti(Xi)C X.
PaccMOTpHM clleyrolee ypaBHEHHE
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O baszucnocmu yacmu Kiaccudeckoll Cucmembl IKCHOHEHM 8 noc)npocmpchmeaX nebe2o6ulx
npocmpaHcme ¢ NePeEMEHHbIM noKkasamenem Cymmupyemocmu

TX +T x =x XxeX, (2)
OTHOCHUTEIBHO (X+; X_)E X*x X", Ecnu ypaBHenue (5.2) mia VX e X HMeeT €IMHCTBEHHOE
Toke obpasyer G6asuc B X .

pelieHue (X+; X ), TO JBOMHAsS cUCTEMA {T XTOX, }nEN

Taxum 00pa3oM, MPUXOIUM K CIEAYIOIEMY BBIBOIY:

Jns Toro, 4roObl IOKa3aTh OA3MCHOCTb CHCTEMBI {T X TOX } B X, IOCTaTOYHO

neN

+ Xi
JI0Ka3aTb, 4YTO CHUCTEMBI Xy fneny  0OpasyroT 0asucbl B U ypaBHeHue (2) wumeer

€IMHCTBEHHOE PeIIeHHE s JIFoooro X € X .
A Tenephr B KadecTBE X BO3bMEM HEBECEBBIC KJIACCHl C TMEPEMEHHBIM ITOKa3aTelieM

— +
cymmmpyemoctd L) = Lp(,)(— 7z,7z). Paccmotpum  npoctpanctso  Xapan  H ). Kaxnas
it .
byakmus | e H;(_) MMEET HEKACATEJIbHbIE T'PAaHWYHBIE 3HAYCHUS f*(e ) Ha E€JUHUYHOU
+ +
okpyxHoctu, mpudem f* el . bogee Toro, mo rpaHuYHBIM 3HAYCHHUSIM f" Qynxius
f eH, onmnosnauno Boccranapnmpaercs. llostomy H ) MOXHO paccmaTpuBaTh Kak

noanpocrpanctso L. Cipaseusa cienyromas

Teopema 1. UmeroT mecto cootHomenus (cm.[8], [9])
Hf(re“)— f*(e“l‘po —0, r—l, ®3)

Hf(re“]‘p(_) —>Hf*(e"]‘p(_) , ro1.

Tak kax, H ;(,) < H,", To sicHo, uTO

If+(r)r"dr=0 , VneZ,. 4)
ow

(Ow -enHNYHAS OKPY)KHOCTh Ha KOMITJICKCHOH TIOCKOCTH)
o + v +
Cyxenust yHKIMiA 13 H () Ha eIMHIYHON OKPY)KHOCTH 0003Ha4nM 4depes L), T.e.

Lo=1f30eH;), f=0/.)

OtMmeruM, uto ecou f e H;(_), TO ||f| :Hf+ ,me f"=1f/, . U3 atux cooTHomeHMi
)

Ha. p(-)
HETOCPEJCTBEHHO CIIEAYeT, YTO TMPOCTPAHCTBA H;(,) 51 L*p(,) MOYKHO OTOXIECTBIATH. U3
cooTHoIienuit (4) cnenyer, uto Vf* e L*p(') UMEET Pa3JIOKEHHUE 10 CHCTEME SKCIIOHCHT {e'"‘ }nez

cfT = Z fn+e'”t . SIcHO, UTO Takoe pa3ioKeHUe eAUHCTBeHHOE. TakuM 00pa3om, cripaBeainBa

nez,
Teopema 2. Ilycts 1< p <p'<+00 u peWL, . Torma cucrema {eim}nEZ+ ob6pazyer
0asuc B noanpocTpancTee Ly (mmm xe B H ).
AHaJIOTHYHOE yTBEPIK/IEHUE CTIPABETUBO OTHOCUTENBHO TIpocTpancTsa , H (). Tlonoxum
mLo() = {f r3ge,Hyy, = g/aw}.

Bossmem mro0yto fe H ;(_). ITo onpenenenuto f MpeJICTaBUMa B BUJIE

f(z)=Pu(2)+ fo(2), (5)
rae P, (Z) MIOJIMHOM CTereHr <m, a f, (%) eH ;(_), HMHA4€e roBOps
z
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:Zm:fnz Zfz +Zfz

N=—00 N=—00
3necb M MoXeT OBITh M OTPUIATENBHBIM YHCIOM. B 3TOM ciydae moapa3zymeBaercs, 4To
OECKOHEYHO y/aJeHHasl TO4Ka (oo) SIBJISIETCSL HYJIEM f(z) nopsaaka M. Takum o6pasom, Kiace

, Hy() cocrout u3 ncyesaromux Ha beckoneunoct ¢pynkuuit. U3 (5) cienyer, 4ro
f‘(e“): Pm(e“)+ fo‘(e“), (6)

rie f~— ecTh HekacarenbHble IpaHHuUHBIE 3HAUeHUS QYHKIMU f Ha €MHUYHON OKPYKHOCTH
U3BHE eqUHUYHOTO Kpyra. U3 popmyssl (6) HEMOCPEICTBEHHO MOJIy4aeM pa3iokKeHHe

—(eit): i fnefint ’ )

B MPOCTPAHCTBE Lp(.), MPUYEM TaKOE€ Pa3I0KEHUE EIMHCTBEHHOE. B pe3ynbTaTe nmojgydaem, 4yTo
- —int
st moboro fe L) MMECT CMHCTBEHHOE PA3JIOKCHUE 110 CHCTEME {e " }ana T.€. CIIpaBEN-
JMBa
Teopema 3. Ilycts 1< p <p'<+o u peWL . Torma cucrema ™ ob6pazyeT
p - L1y = 7 A nem O0OPa3y!
6asuc B nopnpocrpancrse L.
.
Ternepp pacCMOTPUM BECOBBIE MOANPOCTPAHCTBA Lp(,) u Oazucel B HeMm. Ilycts H o U
H_ BBenmeHHble Bhile Kiacchl Xapau. O003HauuM yepe3 L*pt u L, CyKeHHs dTHX KIacCOB

m Pt

Ha CAMHUYHYIO OKPYKHOCTb, COOTBECTCTBCHHO, T.C.

E{f:ﬂgeH;, f_g/aw} {f 3ge, H, fsg/aw}.
HyCTI) |28 ( )2 0 - BecoBrie hynKIHH. PaCCMOTpI/IM CIEAYIOLIHE BECOBBIE KJIACCHI:
st e i |f] L <Hooh oL =i e L] <oof.

Bec p( ) BO3bMEM B BUJIE

9=It-4" ) clasl ®

CnapennuBa cieayromas
Teopema 4. ITycts PeWL_u 1< p” < p” +00. Ecniu BEIMONHEHBI HEpaBEeHCTBA

__1 1 11
p(tk)

<a, <—, k=11; (9)
obpasyer basuc B L, ,

Q(tk)

int (*®°
TO CUCTEMA DKCIIOHECHT j€

—o0

I[OKaSaTeJ'ILCTBO 3TOH TCOPEMBI HUCIIOJIB3YET OIpPaHUYCHHOC JeficTBHE Hp606pa3OBaHI/I$I

I'mnbbepra B BECOBOM MpocTpaHcTBe L yctaHoBieHHoe B paborte [10]. Mcmons3ys oty

Pe.py 2
TEOpEMY, JIETKO JOKa3bIBACTCS CIEIYIOIIast

Teopema 5. ITycts PeWL,, 1< p” < p"+o, u Bec p(t) onpenenen Boipakenuem (8).
Ecnu BbimonHeHnsl HepaBeHCTBa (9), To cucrema {eim}nEZ+ ({e" ”}tnzm) oOpasyer 6a3zuc B

+

noxanpocrpancrse L, ( L, 1) 1< p<+omo.

Jlokazarenbctso. [lycts L, , 03HauaeT BeCOBOE MPOCTPAHCTBO

LQtva = {f € L1 ||.I:||qt,pt < —|—OO}.

HerpynHo 3amMeTuTh, 4T0 (HYHKIIUOHAI, OTIPEIENIAChblil PABEHCTBOM
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O baszucnocmu yacmu Kiaccudeckoll Cucmembl IKCHOHEHM 6 nodnpocmpaﬂcmeax nebecosulx
npocmpaHcme ¢ NePEeEMEHHbIM noKasamenem Cymmupyemocmu

e,(f)= ] 1(9g()px)ex.

orpanuyen Ha L), . qus moboro gel, , . Dro cnenyer u3 0600MEHHOrO HEpaBeHCTBA

I'enbnepa. Ilycts

1 .
4.(t)=—=e" ,nez
n() 272'p(t)e ne

W3 ycnoBus (9) Ha BecoBYO (DYHKIIHIO ,O(t) CJIelyeT, YTO CHUCTEMA {Sn (t)}nez MPUHAJICHKUT

F

qu' o, » 0OJIEE TOTO

[e™-8.@)- plt)dt =5, , vnkeZz,.

i +
Orcrona ciexyer 4To, cuUcTeMa {e'"t}nez MHMHHUMAaJIbHa B L Bo3bMeM NPOM3BOIIBHYIO

[
bysxumo  f w3 Ly . Cymecrsyer ¢ymxums FeH:F” ('t)—f(t) ILB., TJe F+(2')

HeKacaTelIbHble TPaHUYHBbIC 3HAYCHUS F(Z) Ha Ow. U3 teopemsl [lpuBanosa [11] cremxyer
CIIPaBEJIMBOCTh COOTHOIICHUI
IF+(T)f”dT =0, VneZ,.

CiegoBaTeibHoO,

[f{te"dt=0, vneN. (10)

C npyroii cTOpoHBI, OHOPTOTOHAIbHBIE KOA(PPUIUEHTHI {fn}fz byHKIIUN f(t) o

cHuCTeMe {e"“} B BECOBOM IPOCTPAHCTBE Lp o DaBHBI

f(t (t)dt = f(te™dt.
=[O0 =5 {1l
N -
Yauteas pasencrsa (10), umeem f, =0, N <-1. Takum o6pazom, |f - fe™ — 0, pu
n=0 Pe.At
N —> o, Tak Kak {ei”t}foo obpasyer Gasuc B L, , . DTUM nokasbiBaeTcs 6a3MCHOCTH CHCTEMBI

int
{e }neZ+ B TOAIIPOCTPAHCTBC Lp“p(

m
Mycts F e, H, . Toraa ona umeer pasnoxenne F(z)= > a,z"npn |z|>1. O6osnaunm

N=—o0

G(z)=F(z)z™. CnenosarensHo,

e+(z)5@:ga—m_nzn

U3 onpenenenus xiacca ,H HEMNOCPEICTBEHHO CleAyeT, 4YTO G*(z)e H, . Ucnons3ys

—int —
3TO cooOpaxkeHHe, 0a3UCHOCTh CHCTEMBI {e " }an B IOANpoCcTpancTse L, .~ poKasbiBaeTcs

AaHaJIOTMYHO.
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XULASO
DOYISON COMLOMO DOROCOSINO MALIK LEBEQ FOZALARININ
ALTFOZALARINDA KLASSIK EKSPONENT SiSTEMLORIN HiSSOSININ
BAZISLIYI HAQQINDA
Aslanov H.I., Hiiseynov Z.Q.

Acgar sozlor: funksional fozalar, Hardi faozalari, eksponent sistemlor, bazislik, tamliq,

minimallig,operator, funksional.

Baxilan mogqalodo doyison comlomo dorocosine malik Lebeq fozalariin altfozalarinda
eksponent sistemlorin hissolarinin bazislik xassolori dyronilir. Magaloda, eyni zamanda, ¢akili
Lebeq fozalarmin altfozalarinda eksponent sistemlorin miisyyon hissosinin bazisliyi haqqinda
teorem isbat edilmisdir. Alinmis noticolor A.Zigmund, N.K.Bari, R.Edvardsin
monogqrafiyalarinda klassik ekponent sistemlorin tamliq, minimalliq va bazislik haqqinda
naticalarinin doyison comloma doracasine malik Lebeq fozalarinda timumilogsmasindon ibaratdir.

SUMMARY
ON BASICITY OF PART OF CLASSIC EXPONENT SYSTEMS IN THE
SUBSPACES OF LEBESQUE SPACES WITH VARIABLE ADDITIONAL DEGREE
Aslanov G.1., Guseynov Z.G.

Key words: functional spaces, Hardi spaces, exponent systems, completeness, minimality,
operator, functional.

In the present paper the basicity of a part of classic exponent systems in the subspaces of
Lebesque spaces with variable exponent is studied.

Daxil olma tarixi:  Ilkin variant  16.10.2015
Son variant 18.12.2015
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oksidlasdirici, anti mikrob, antiseptik, dizinfeksiya xassasi, suyun zararsiz-
lagdirilmasi, agardict

Giiclii agardict vo dezinfeksiya xassosino malik natrium hipoxloritin - alinmasi
elektrokimyovi {isulla “in situ” prinsipine goro yerli xammal bazas1 kimi Xozor donizinin
suyunun anodda oksidlosdirilmasins osaslanir.

Natrium hipoxlorit (NaOCI) giiclii oksidlosdircidir, onun torkibinds aktiv xlorun miqdar
95,2% toskil edir. Odur ki, homin birlogmo moisotdo vo kimya sonayesindo antiseptik vo
dezinfeksiyaedici madde kimi, paltarlarin vo kagiz momulatlarinin agardilmasinda, igmali vo
sonaye sularinin tomizlonmoasindo vo zorarsizlogdirilmasinds,oksidlosdirici kimi bazi sonaye
ohomiyyatli kimyavi proseslords genis istifads edilir. Homginin bakterisid vo sterillosdirici kimi
tibbdo, yeyinti sonayesindo vo kond tosoriifatinda totbiq edilir. Istifado olundugu saholorin
miqyasina gora natrium hupoxlorit yiiz an shomiyyatli kimyavi birlosmalorin siyahisina daxil
edilmigdir. 2005-ci ilin noticalorine gora natrium hipoxloritin istehsal hacmi bir milyon ton togkil
etmisdir.

Ancaq burada tosssiiflo geyd etmoliyik ki, natrium hipoxlorit qiymatli kimyovi reagent
kimi Azarbaycanda praktiki olaraq istifads olunmur vo onun istehsali da mévcud deyildir.

Natrium hipoxloritin hazirda inkisaf etmis Olkolordo istifado sahosinin getdikco
genislonmasi onun iri miqyaslt sonaye istehsalinin stimullagsmasi ilo naticolonmisdir

Miiasir dovrde natrium hipoxloridin sonaye istehsali iki tisula osaslanir:  1.Kimyavi iisul.

Natrium hidroksidin sulu mohlulunun xlorlasdirilmasi.

2.Elektrokimyavi tisul. Natrium xloridin sulu mshlulunun elektrolizi.

Kimyavi tisulda galovi mahlulun xlorlasdirilmasi naticasinds asason 16% -2 qodar NaOCl
mohlulu alinir ki, onun da torkibindo qarisiq halda natrium xlorid va natrium golovisi do olur.
Kimyavi iisulun iistiin cohatlorindon biri odur ki, homin iisulla daha yiiksok qatiliga malik (25-
40% NaOCl) moahlullar almaq miimkiindiir.

Kimyavi tisulda proses asagidaki sxem tizro bas verir:

Cl, + 2NaOH =NaCl + NaOCl + H,0

Elektrokimyavi lisulda diafragmasiz elektroliz qurgusundan istifads edilir. Elektrolit kimi
natrium xlorid istifads edildiyindon anodda xlor ionunun rege-nerasiyasi bas verir.

2CI" - 2e —>Cl,

Katodda iso natrium goalovisi vo hidrogen qazi alinir:

2 Na*+ 2e” +2H,0—>2NaOH + H,
Mogsadli mohsul asagidaki reaksiya tizro alinir:
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Cl, +2NaOH —NaOCl +H,0

Elektrokimyavi tisulla alinan mohlulda aktiv xlorun miqdar1 0,05-0,25% olduqgda
dizinfeksiya islorinds istifads olunmasina daha ¢ox tstiinliik verilir.

Natrium hipoxloritin istifado olundugu saholori sorti olaraq asagidaki kimi {i¢ qrupa
ayirmaq olar:

-moisat mogsadlori iigiin istifado olunmast;

-sonaye mogsadloari ligiin istifads olunmast;

-tibbi mogsadler iigiin istifado olunmasi;

Maoigatds natrium hipoxlorit asason dezinfeksiya vo antibakterial reagent kimi parcalarin
agardilmasinda istifads olunur.

Senaye miqyasinda natrium hipoxlorit dezinfeksiya islorindo sanitar gigeniya
omoliyatlarinda, igmali sularin zorarsizlosdirilmasindo vo bozi kimyovi mohsullarin alinmasinda
istifads olunur.

Ekspertlorin fikrino gora, istehsal olunan natrium hipoxloritin 67% -i agardict1 maqgsadlor
iciin vo 33% -i dezinfeksiya islorinds istifado olunur. Adoton, agardict magsadlar {igiin istifads
olunan natrium hipoxloritin mahlulundaki qatilig1 3-6% toskil edir.

Miiasir tibbi praktikada natrium hipoxloritin antiseptik mohlullar1 asason bakterisid reagent
kimi virus oleyhina, gobalok sleyhina garst doride yerli omoliyyatlar aparmagq tli¢lin vo yaralarin
dezinfeksiyasinda istifads edilir.—[5]

Ucuz vo alverisli iisullarla alinan natrium hipoxlorit biitiin diinyada gigenik standartlari
yiiksok soviyyado saxlamagq iisiin on slverisli reagent hesab olunur.

O ciimlodon, natrium hipoxlorit mohlullar1 inkisaf etmokdo olan 6lkolords xoleranin,
dizenteriyanin,tif xostoliyinin vo digor epidemiyalarin qarsisinin alin-masinda holledici rol
oynayir. Qeyd etmok lazimdir ki, natrium hipoxlorit mohlullar1 veterenarliqda o ciimlodon
heyvanlarin saxlandiglari arazilorin dezin-feksiyasinda da istifads olunur.

Sonaye miqyasinda dezinfeksiyaedici reagent kimi igmoli sularin,moisot vo sonaye axinti
sularinin, baliq¢iliq tesorriifatt su hdovzolorinin dezin-feksiyasinda, elocods taxilin funrisid vo
bakterisid emalinda miivoffoqiyyatlo istifads edilir [2,3].

Igmoli sularin molekulyar xlor vasitosilo dezinfeksiyast XX osrin birinci riibiinden
etibaron, Qorbi Avropada, ABS-da va kegmis SSRI orazisindo hoyata kegirilir. Ancaq miioyyon
edilmisdir ki, igmali sularin dezinfeksiyasinda xlor avazino natrium hipoxloritden istifads etmok
daha slverislidir va bir sira tistiinliiklora malikdir:

- istifade olunan reagent elektrokimyavi tisulla daha ucuz xammal olan natrium xloritden
alinir.

- suda xlor lizvi konserogen qarisiglarin alinmasi natrium hipoxlorit istirakinda daha az
ehtimallidir.

- xlorun natrium hipoxloritlo avoz edilmasi ekoloji voziyyati vo gigiyenik tohliikasizliyi
xeyli yaxsilagdirir;

- natrium hipoxlorit mikroorqanizmlors qarst daha yiiksok bakterisid tosiro malikdir.[4]

Bozi monboloro goro [6], igmoli suyun torkibindo 750 mineral maddolordon ibarat
qarisiglar movcuddur ki, onun da 600-i {izvii maddslordon ibarat oldugu figiin xlorla
zararsizlogdirmo prosesinds xlor-lizvii maddslorin alinmasi bas verir ki, bu da giiclii kanserogen
tosiro malikdir.

Biitiin bunlar i¢moli sularin zorarsizlosdirilmosi prosesindo xlor ovozino natrium
hipoxloritden istifado olunmasin1 stimullagdirir. Ona goro do hazirda ABS-da, Qorbi Avropa
Olkolorindo vo gismon do Rusiya Fedarasiyasinda igmali sular1 zorarsizlosdirilmok ticiin, osasaon,
natrium hipoxloritdon istifads edilir. Siibhasiz ki,bu masals ilo olagodar olaraq Azorbaycanda da
ciddi diisiinmayas ehtiyac vardir.
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Duzlu doniz suyunun anodda oksidlasdirilmasi ilo natrium hipoxloritin alinmasi

Belalikla, genis spektro malik totbiq sahasi olan bu maddoys Respublikamizda da bdyiik
ehtiyac oldugunu noazars alaraq, yerli resurslara istinad etmoklo natrium hipoxloritin alinmasi va
tatbiq sahalorinin daha da genislondirilmasi aktual hesab edilir.

Dezinfeksiya islorindo istifado etmok mogsadilo ilk dofo olaraq, Xozor donizinin, duzlu
suyunun anodda oksidlasdirilmasi naticesinde hipoxlorit torkibli birlogmolorin alinmasi prosesi
tadqiq edilmisdir. Xozor suyunun duzluluq doracasi 12,9% toskil edir.Homin torkibds xloridlorin,
o ciimladon, NaCl, KCI, AgCl, vo CaCly-nun iimumi miqdar1 67,9%-dir. Sulfatlar: CaSO,4 va
MgSO4 30,54% vo CaCO3; miqdart iso 1,24%-dir. Hesablamalara goro, NaCl miqdar1 doniz
suyunda 5,2% toskil edir. Digor molumata goro, buxarlandiqdan sonra doniz suyunun torkibindo
olan duzlarin qalan quru qaliginin torkibi asagidaki kimidir:

NaCl - 62,25%
CaCl, - 1.21%
MgSQO, - 23,38%
CaSO, - 6,92%
CaCO3 - 1,24%

Belo bir molumat da mévcuddur ki, doniz suyunun torkibi orazidon asili olaraq doyisir.
Haqigoatds do Xozor donizinin simal zonasinin sulart 6z torkibino gore istor orta zona, istorse do
conub zonanin sularindan xeyli forglidir. Bu, onunla izah olunur ki, miixtolif zonalarda NaCl-in,
sulfatlarin vo asason do MgSO, —iin qatilig: uistiinliik toskil edir. Odur ki, biitiin hallarda NaCl-in
miqdar1 5-6% toskil etdikdo homin mohluldan NaOCI alinmas1 magsadils istifads oluna bilor.

Tacriibi hissa. Is¢ci hocmi 200 ml hiindiirliiyii 0,5m olan diafraqmasiz silindrik soklinds
elektroliz qurgusundan istifado edilmisdir. Elektrodlar anod —titan {izoerino ¢okdii-riilmiis
rutenium oksidi, katod-paslanmayan polad qurgunun asagi hissasindo yerlosdirilmisdir. Hor
birinin sothinin sahasi 10 sm?-dir. Elektroliz qurgusu soyudulmagq ti¢iin kdynakls tochiz edilmis
va termostata qosulmusgdur. Elektrolito coroyan ampermetr vo voltmetro qosulmus sabit coroyan
monbaoyindan verilir. Elektroliz zamani ¢ixan, asason, hidrogendon ibarst olan qaz qarisiginin
torkibinda sorbast xlorun olmasina nozarst, qaz qarisigimin duru kalium yodid mohlulundan
kegirmaklo hoyata kegirilir.

Prosesi aparmagq tigiin 200ml doniz suyu(durulasdirilmis) qurguya tokiiliir, termostat iso
qosulur va sistema carayan verilir. Ovvalca sistema elektro-litin temperaturunu 20°C saxlamagla
2A (1=0,2A/sm?) corayan siddoti verilir, 1,5 saat reaksiya apardiqdan sonra NaOCl-in mohlulda
qatilig1 yodometrik tisulla [7] analiz edilmigdir. Bu mogsadle pipetka vasitasilo mohluldan 1,0 ml
250ml-lik kolbaya tokiiliir. Uzarino 30-40 ml distillo suyu, 0,5q KJ vo 1,0 ml 4n H,SO4 alavo
edildikdon sonra natrium tiosulfat vasitesilo titirlonir. Natrium hipoxloritin moh-luldaki qatilig:
asagidaki formula osason hesablanir:

T Vyas,0, - 9x -1000

\Y
Burada T-tiosulfat natrium mohlulunun titri.
VNazs20s -titrlomoyo sorf olunan tiosulfatin hocmi.
Gx -natrium hipoxloritin kimyavi ekvivalenti.
V - analiz iiglin gotiiriilon mohlulun hacmi.

Gostarilon qayda iizro aparilan tocriibonin analizing goro, sistema verilon 3 saat coroyan
miqdarindan sonra natrium hipoxloritin mahluldaki qatilig1 17,5q/1 taskil etmisdir. Bu naticoys
gor9, natrium hipoxloritin corayana gora ¢iximi 97% togkil etmisdir. Prinsipco bu ciir qatiliga
malik hipoxlorit mohlulu da dezinfeksiya islori {i¢lin tamamils yararhidir.Ancaq tocriibalor
gostorir ki, homin mohlul esasinda daha qati hipoxlorit almaq {igiin sistemo verilon caorayan
miqdarin artirdigda qgatiligin qismon do olsa yliksalmasino baxmayaraq, corayana gors ¢iximin
getdikco azalmasi miigahids edilir. O climlodon, sonraki saatlarda hipoxloritin qatilig1 25 g/l1-o

Cnaoct =
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catsa da coroyana goro ¢iximi 20%-o qodor azalir. Bu, onunla alogoadardir ki, natrium hipoxlorit
0zl do dissosasiyaya ugrayaraq asanliqla oksidlosir vo xlorata ¢evrilir:
6CIO™-6e'>ClO5+1,50,+5CI
Hipoxlorit anionlarinin kimyavi pargcalanmast:
NaOCl—Na*+ OCI

OCI" + H,O—»HOCI +OH"

HOCI +2CIO" — ClOs” +2CI'+ H”
Homin proseslor coroyan siddatinin, temperaturun vo isigin tosirindon getdikco artir. Tocriibalor
gostorir ki, pargalanma agir metallarin ionlarinin tosirindon do artir. 9ksino, golovi miihitin
tosirindon vo miihitdo magnezium sulfatin olmasi onun davamliligini1 xeyli artirir. Ona goro do
doniz suyunda maqgnezium sulfatin olmasi homin proses ti¢lin, hom do ona gérs dnomlidir ki, o
zoif elektrolit oldugyna goro elektroliz prosesindo demok olar ki, istirak etmir. Digor torofdon, az
miqdar da olsada doniz suyunda kalsium xloridin vo kalsium karbonatin olmasi ona gors
onomlidir ki, kalsium ionlar1 katodun sothinds oksid toboqasi yaradir vo bu da hidrogenin katod
tizorindo ayrilma potensialini 1-1,5 v yiiksaldir, naticodo hidrogenin ayrilmasi zosifladiyi {igiin
hidroksillosmo reaksiyasinm1 xeyli mohdudlasdirir. Praktikada adi duz mohlulundan istifads
edildikds hidrogenin ayrilmasini azaltmaq maqgsadils 4 g/l miqdarinda natrium bixromat istifado
olunur.

Biitlin bunlar onu gostarir ki, dezinfeksiya mogsadi ii¢lin doniz suyundan elektrokimyavi
iisulla natrium hupoxlorit mohlullarinin alinmasi daha magsads uygundur.
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Duzlu daniz suyunun anodda oksidlasdirilmasi ilo natrium hipoxloritin alinmas:

PE3IOME
MNOJIYYEHHUE 'MPOXJIOPUTA HATPUSA ITPU AHOAHOM OKHUCJEHUU
COJIEHOHM MOPCKOM BOJIbI
Awypos /I.A., Amamoe M.M., Aodynnaeea M.B., Cyneitmanosa I1.B.

Knwuesvie cnosa: snexmpoxumuueckoe OKUCIeHUE HA AHOOe, SUNOXIAOPUM HAMPUs,
XNI0pUOHble  COMU,  OKUCAUMENU,  AHMUMUKPOO,  AHMUCENMUK,
oesuHpuyupyrowue ceoticmea, obeszapasxicusanue 80001,
ombenusamennw
[Tpu aHOTHOM OKHCJICHHUH COJICHOTO pacTBopa Kacrmuiickoro Mopst o0pasyercsi pacTBop
TUTIOXJIOPHUTA HATPpHUs, 00IaIalomuii Je3UHPUITUPYIOIIMMH U OTOCTHBAIOIIMMH CBOHCTBAMH.

SUMMARY
PRODUCTION OF SODIUM HYPOCLORYTE BY OXIDATION
OF SALTY SEA WATER AT ANODE
Ashurov D.A., Hatamov M.M., Abdullayeva M.B., Suleymanova P.V.

Key words: electrochemical anodic oxidation, sodium hypochlorite, chloride salts,
oxidizers, antimicrobial, antiseptic, dezinfecting properties, water
dizinfection, bleacher.

Sodium hypoclorite solution is obtained by oxidation of salty solution of the Caspian
sea at anode and obtained solution has got disinfecting and bleaching properties.

Daxil olma tarixi:  llkin variant  15.10.2015
Son variant 18.12.2015
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Moqalo asagi temperaturlu, stiratli piroliz prosesi iigiin kanalizasiya axinti sulart
¢cokiintiilorinin susuzlagdiriimasina, xirdalanmasina va qurudulmasina hasr olunmugdur.

Molumdur ki, hor il yer iizorindo kiitlosi milyon tonlarla 6l¢iilon tullantilar yaranir ki,
onlarin asas hissasini {izvi mansali tullantilar toskil edir. Biokiitlo, kond tosarriifati tullantilari,
polimer asasli tullantilar, o ciimlodon kanalizasiya axinti sular1 ¢okiintiilori lizvi mongoli
tullantilara aiddirlor.

Bu tullantilar y18ilib qaldiqca otraf miihiti ¢irklondirir vo boylik ekoloji problemlorin
yaranmasina sabab olur. Homginin malumdur ki, biitiin {izvi mansali tullantilar, eyni zamanda,
titkonmayon alternativ enerji monbayidir.

Uzvi mongali tullantilardan kanalizasiya axinti sular1 ¢okiintiilorini xiisusi ilo qeyd etmok
lazimdir. $ohor kanalizasiya axmti sular1 tomizlomo stansiyalarinda yaranan ciikiintiilorin
torkibinin 48%-i qeyri iizvi, 52% - i iso lizvi monsalidir.Miqdar1 tomizloma lisulundan asili
olarag, timumi axinti suyunun hacminin 0,5 - 3% - ni toskil edir, quru kiitlo halinda tonlarla
Olgiiliir.

Sohor aerasiya stansiyasi tomizloma qurgularinda ¢okiintiilorinin ndviinden asili olaraq,
kimyovi tokibi cadval 1- do gostorilmisdir.

Cadval 1.
Maddonin miqdari, %-1o
Cokiintiiniin novi Ziilallar Yaglar Karbohidratlar
1-ci morhalos siiziilmonin ¢okiintiisii 28-30 25-30 14-18
Aktiv lil ¢okiintiisi 40-44 18-23 4-7

Sohor aerasiya stansiyasi tomizloms qurgularinin cokiintiilorinin torkib vo xiisusiyyot
analizi onlarin toksik vo hom do 3-cii, 4-cii dorocali tohliikali tullant1 oldugunu gostormisdir.

Qeyd etmok lazimdir ki, bu ¢okiintiilor utillosdirmodon otraf miihito atildigda onlar slavo
orazilor tutmaqla yanasi, torkibindo olan agir metallar, xostolik toraden bakteryialar vo s.
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Asag1 temperaturlu stiratli piroliz prosesi ti¢iin kanalizasiya axinti sular: ¢okiintiilorini
susuzlagdiran, xirdalayan va qurudan yarim sonaye qurgusunun texnoloji sxemi

cirklondiricilorlo hidrosferin, litosferin, atmosferin ¢irklonmasino sabob olur ki, o da birbasa va
dolayisi ilo canli aloma, o climlodan, insan caglamligina monfi tosir gostorir [1].

Molumdur ki, Baki sohorinin vo otraf gosobolorin kanalizasiya axintt sulari Hovsan
aerasiya stansiyasina daxil olur. Bu stansiyaya giindalik daxil olan axint1 sularinin hocmi son
molumatlara gore giindo 650000 m>-dur. Daxil olan axint: sularimin terkibindoki ¢okiintii quru
halda migdar1 imumi hacmin 1-3 % -ni togkil edir.

Hazirda ¢okiintiilor utillogdirilmodan xiisusi ayrilmis lil meydancgalarinda toplanir. Lakin
toksik vo hom do tohliikali tullantinin boylik sahoslords agiq havada yerlosdirilmasi otraf miihitdo
sanitar - gigiyenik problemlorin yaranmasina sabab olur.

Insanlarin ekoloji tohliikesizliyini tomin etmok mogqsadi ilo kanalizasiya axint1 sulari
cokiintiilorinin zorasizlogdirilmasi vo utillogdirilmasi probleminin holli biitiin 6lkslordo oldugu
kimi bizim Respublika {icliin do boyiik ohomiyyoto malikdir. Ona goro do Azorbaycan
Respublikasinin alternativ va barpa olunan enerji manbaolari iizra Dovlot agentliyinin qgorart ilo
2015- ci ilds, Respublikada borpa olunan enerjinin 10% -ni, 2020 -ci ilde 13% -ni bioloji
tullantilardan alinmasi planlasdirilmigdir. Bu mogsodlo Hovsan kanalizasiyasi layihasi ilo 50 Mvt
olan qaz stansiyasinin tikilmasi nozaords tutulmusdur [2].

Sohor maisat kanalizasiya axinti sular1 ¢okiintiilorinin zorasizlogdirilmasi utillodirilmasi vo
alternativ yanacaq materialinin alinmasi asagida gostorilon iisullarla aparilir.

-Anaerob qicqirma,
-Birbasa yandirma ,
-Piroliz

Hazirda gostorilon tisullarin on perspektivlisi vo iqtisadi cohotdon olverislisi piroliz tisulu
hesab olunur.

Molumdur ki, piroliz iisulu biokiitlonin moisat tullantilarinin termokimyovi emalinin
effektiv tisuludur vo eyni zamanda, biokiitlonin enerji monbayi kimi istifadosinin on az inkisaf
etmis texnologiyasidir.

Pirolizin ilkin moahsullar1 tullantinin néviindon, prosesin parametrlorindon asili olaraq maye
yanacaq, bork karbonlu madde vo yanar qazdan ibarotdir. Piroliz kimyovi birlogsmalorin
oksigensiz miihitdo termiki parcalanma prosesidir. Proses nisboton asagi temperaturda 400 -
600°C yiiksok siiratlo gedir. Ona goro do bu proses asagi temperaturlu siiratli piroliz prosesi
adlanir.

Qeyd etmok lazimdir ki, slizgoc preslords sixilmis, agiq havada qurudulmus, xirdalanmis
KASC -nin nemliyi 20 - 25%, quru halda 6l¢iisii 1-3mm, sixlig1 p = 800 - 850 kg/m? olur.

Tam kimyovi bakterial zororsizlosdirilmis, siiziilmiis kanalizasiya axint1 sular1 ¢okiintiistinii
(KASC)-nii piroliz prosesino vermok li¢iin onun susuzlagdirilmasi, tam qurudulmasi, lazim olan
6lciido x1rdalanmasi proses tigiin on asas texnoloji faktorlar hesab olunur [1].

Tacriibalor gostormisdir ki, ¢okiintlinlin hissaciklorinin 6l¢iisii vo nomliyi ne godor az
olarsa, piroliz prosesi bir o gador effektli olur.

Hazirda, siiziilmiis vo kimyovi emal olunmus kanalizasiya sulari c¢okiintiilorini
susuzlagdirmagq tigiin snekli, morkozdonqagma susuzlasdirict qurgulardan, lentli, vintli, siizgoc va
preslordon istifads olunur.

Stiziilmiis vo kimyovi reagentlorlo emal olunmus kanalizasiya sularinin ¢okiintiilorini
susuzlagdirmaq tigiin istifado olunan qurgulardan on olveriglisi vo genis yayilam ({ifiiqi
moarkozdonqagma susuzlasdirict qurgulardir. Bu qurgularin iistiinliiyi, iqtisadi cohatdon olverisli
olmasi, on asas iistiinliiyli is9 siiziilmiis ¢okiintiiniin nomliyinin agsag1 olmasidir.

Ufiigi morkozdangagma susuzlasdirici qurgularinin osas istehsal gostaricilori susuzlasdirici
barabanin 6l¢iilorindon, yoani hacmindon barabanin dovrlar sayindan va siiziilma vaxtindan asil
olur. Son gostorici kimi susuzlasdirict barabanlardan xaric olunan ¢okiintiilorinin hissociklorinin
Ol¢iisi vo onun nomlik dorocesi gotiiriiliir. Lakin, iifliqi morkozdonqagma susuzlasdirict
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qurgularin  kanalizasiya sular1 ¢okiintiilorinin  susuzlagdirilmasinda istifadosi  zamant,
susuzlagdirict barabanin daxili divarinda morkozdongagma qiivve noticesinde omologolon
Ortiiylin texniki yolla ¢ixarilmasi, tam qurudulmasi, xirdalanmasi vo barabandan gotiiriilmosi
kimi olave amaliyyatlar tolob olunur.

Yuxarida gostorilon olavo omoliyyatlari yerino yetirmok iiglin kimyovi emal olunmus,
stizilmiis KASC-ni xiisusi nasosla “JIMIT-400” tipli torna dozgahinda yerlosdirilmis (® 400mm,
uzunlugu 4 metr olan) susuzlasdirict desikli barabana yiikloyorak, yliksok dovrler sayr ils
firladaraq, morkozdongagma quvvasi ilo susuzlagdirilmasi magsodosuygun saymagq olar.

Asag1 temperaturlu siirotli piroliz prosesi liclin kanalizasiya sulart ¢okiintiilorini tam
susuzlasdiran, susuzlagdirici barabanin daxili divarinda omals golon ¢okiintli Ortiiylini istonilon
Olclido xirdalayaraq isti hava ilo qurudan vo xirdalanmis c¢okiintiinii hava ilo xaric edon
morkozdongagma sonaye qurgusunun texnoloji sxemi sokil 1-do verilmisdir.

Sonaye qurgusunun is prinsipi vo texnoloji amoliyyatlarinin ardicilligi asagidaki kimidir.
Torna dozgahi (1)-in sixact (2)-do vo liinetlori (4,7)-do yerlosdirilon desikli susuzlasdirici
baraban (DSB) (3), iizorindo kosici vo DSB-nin gapagi (9) olan desikli boru saganaq (5)-lo
birlikdo dozgahin tutqaci (10) -da barkidilir vo DSB-nin qapag1 (9) yerina baglanir.

Kimyovi emal olunmus vo siiziilmiis kanalizasiya c¢okiintiisii xiisusi nasosla A-ventili
vasitasilo DSB-na verilir va dozgah (1) iso salinir.

Orta hesabla 1500-2000 doévr/deq. 3-5 doq. miiddotdo, DSB-da firlanan ¢okiintii,
moarkozdongqagma qiivvasi ilo susuzlasaraq, DSB-nin daxili divarinda galinligi 3-5 mm olan
kanalizasiya ¢okiintiisiiniin Ortiiyiinii (6) omolo gatirir .

DSB-nin daxili divarinda omalo golon ortiiyii (6) tolob olunan 6l¢iids yonaraq xirdalamaq
ticiin dozgah (1) yenidon isa salinir vo ¢okiintli Ortiiyili xtlisusi rejimlo saganaq (5)-ds yerlosdirilon
kasici (8) vasitosilo yanacaq xirdalanir. Cokiintlinii tam qurutmaq tiglin, Ortliylin yonulmast
zaman1 DSB (3)-iin daxilins saganaq boru (5) -in istiinds olan desiklords ventil C vasitasils isti
hava verilir. Xirdalanmis, qurudulmus kanalizasiya ¢okiintiisii hava ilo ¢ix1s B ventili vasitosi ilo
xaric olunur vo havanin verilmasi dayandirilir.

Nozari hissa. Tocriibalor gostormisdir ki, kanalizasiya sular1 ¢okiintiilorini asagi
temperaturlu siiratli piroliz prosesi {i¢clin hazirlayarkon ¢okiintiiniin  keyfiyyatinin ki
gostaricisinin nozara alinmasi lazim golmisdir.

1 .Cokiintiinlin tam quru olmasi;

2.Cokiintiliniin hissociklorinin 0,1-3 mm 6l¢ilido xirdalanmasi.

Piroliz prosesi ligiin ¢okiintliniin keyfiyyatino aid olan hor iki gostoricisini osas hesab
etmok olar, ¢iinki siiziilmiis kanalizasiya sular1 ¢okiintiilorinin torkibindo 10-15% nomlik vo
piroliz prosesinda da slave nomlik amals golir. Ona goéra do piroliz prosesi ii¢lin ¢okiintiiniin tam
qurudulmasi an vacib texnoloji faktor hesab olunur.

Bu mogsadlo toklif olunan qurguda morkozdon qagma qiivvesi ilo barabanin daxili
divarinda omologolon ¢okiintii ortiiyli mexaniki yolla yonularaq xirdalayarkon onu tam qurutmaq
ticlin isti havadan istifado olunmusdur. Cokiintii hissociklorinin ¢ox ki¢ik olmasi, onun
istilikotiirma amsali a -ilo xarakterizo olunur vo asagida gostarilon formula ilo hesablanir:

Nu-A4

a= d

harada ki, d — hissaciklorin diametridi
A — ¢okiintiiniin istilik 6tlirma amsalidir, kg.c/m.saat °C 6lgiiliir.
Nu — Nussel kriteriyasidir.
Ona goro do ¢Okiintiiniin hissociklorinin Olgiisiiniin kicik olmasi, piroliz prosesinin
effektliyini artirir.

27



eUIQR'TT "oebin ‘0T ‘13edeb urueqereg 'S g
015€Y "§ "MAMIQ Muny0) 0 "beueges nioq 1Mo ¢ “IepounT ‘f ToLIpSe[ZNsSns IS € "0eXIS 7 Iyedzep rwo], '|

nAns eAisezijeuey Snwnzns % numjos Snwnpnunb-epaix T __v.mw

j (

‘\Vl\. [

=1 B

—
—> [ iyl | il
-

—
ld\N X —= s el
9 \ 777777

eney 1is| 6 z T

«—|o|—

!
|
[
1

Ji |
[
[
[
[
[
[
[
l
|

NSMUNNOS “Uey $NWNZNS eA SNWUN|O [ewWwd IACAWI

‘Twoxs 1fojouxay ununsnginb akeues wireAk
uepninb eA ueAe[epaix ‘uerrp$e[znsns ruLe[munIQd Lens eArsezijeuey undn 1sasord zijoad ipjeans ‘njanerodwo) 13esy

Asagi temperaturlu stiratli piroliz prosesi ti¢iin kanalizasiya axinti sular: ¢okiintiilorini
susuzlagdiran, xirdalayan va qurudan yarim sanaye qurgusunun texnoloji sxemi
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Natica

1. Sohor moisot kanalizasiya axinti sular1 ¢okiintiilorini asag1 temperaturlu siiratli piroliz
prosesi ilo utillogdirilmasinin, hom altemativ enerji monboyi baximindan, hom do proses
naticasindo KASC-larinin 100% bakterial tomizlonmasi hayata kecirildiyi tigiin, piroliz
hazirlanmasi tisulunun iglonmassino aktual masals kimi baxmaq olar.

2. Toklif olunan tisulda, KASC-larinin tifiiqi morkozdongagma barabanin daxili divarinda
susuzlagdirilmasi, kanalizasiya ¢okiintiilorinin oamolo gotirdiyi Ortiiyiin mexaniki yolla
xirdalanmasini, xirdalanmis ¢okiintiiniin isti hava ilo tam qurudulmasini, xirdalanmis
tam qurumus ¢oOkiintiiniin hava ilo barabandan konarlagdirilmasini mogsado uygun
saymagq olar.

Aparilan todqiqatlarin naticolori agagi temperaturlu siiratli piroliz prosesi iiciin KASC-

lorini hazirlamaq ii¢lin sonaye qurgularin layihoslondirilmosindo texniki tapsiriq kimi istifado
etmok olar.

ODOBIYYAT
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PE3IOME
TEXHOJIOT'MYECKASI CXEMA JPOBUJIBHO-CYIINJIBHOM
MOJYIPOMBIIIIEHHOM YCTAHOBKH JIUIS1 OBE3BOKUBAHUSA
KAHAJ/IM3AIIMOHHBIX CTOYHBIX BO/ ITPU HU3KOTEMIIEPATYPHOM
CKOPOCTHOM IIUPOJIM3E
Abbacoe K.C., Kynuesa C.A., I'yceiitnosa U.I'., I'acanoea E.K., Amupoea P.M.

Knrouesvle cnosa. nuponus, kanaiuzayus , 0CA00K , CHMOYHbLE 800bL , CYUKA .
B craThe onuchIBaeTCS CKOPOCTHOM MPOLIECC MUPOJIN3a KaHATU3AIMOHHBIX CTOYHBIX BOJ
P HU3KUX TEMIIEPATYpax C MOMOIIBI0 IPOOHIBHO-CYIIUILHON TEXHOJIOTHYECKON YCTAaHOBKH.

SUMMARY
TECHNOLOGICAL SCHEME OF A CALCINATING SMASHING AND DRYING
DEVICE OF WASTE WATER SEDIMENTS OF CANALIZATION FOR PROCESS OF
LAW TEMPERATURE SPEEDY PYROLYSIS
Abbasov G.S., Guliyeva S.A., Huseynova I.H., Hasanova Y.K., Amirova R.M.

Key words: pirolysis, canalization, sediment, waste waters, drying apparatus.

The article is dedicated to the caltinating, smashing and drying the waste water sediments
ofcanalization for process of tempetature speedy pyrolysis.

Daxil olma tarixi:  Ilkin variant  13.11.2015
Son variant 18.12.2015
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BiOLOJI AKTIiV MADD.BI'JBRi.N AKTIV PRODUSENTLORI OLAN KSILOTROF
BAZIDIOMISETLOR (2430.01-Mikologiya)

NAMAZOV NiZAMI RZA oglu
Sumqayit Déviat Universiteti, dosent
e- mail: nizami.namazov63@gmail.com

Acar sozlar: biokonversiya, ksilotrof, makromiset, mikobiota, bazidiomiset.

Togdim olunan isin baslica magsadi Azarbaycanin miixtalif arazilorinda yayilmuis
ksilotrof gobalaklarin bioloji aktiv maddalarin asas produsentlori kimi qiymatlondirilmasidir.

Aparilmis tadqgiqatlar naticasinds miiayyan edilmisdir ki, Azarbaycanin ekoloji cahatdan
forqlonan oarazilorinda Laetiporus Murrill cinsinin 1, Trametes Quel.cinsinin isa 8 novii
yayilmigdir va onlarin 56 stammimin kolleksiyasi yaradilmisdir. Gostorilmisdir ki, kolleksiyaya
daxil olan stammlar bir- birilorindan maye miihitda béyiima siiratina géra forqlonirlor, hanst ki,
bunlarin 43,6%-d> bu stirat xiisusan ¢ox boyiikdiir.

Miiayyan olunmugdur ki, L.sulphureus V-08, T.hirzuta V-22, T.versicolor V-37
gobaloklari alfa va betta qliikozid rabitali hall olan va hall olmayan polisaxaridlar, hamginin
ekzopolisaxaridlor sintez etmak qabiliyyatina malikdirlor, hansi ki, onlarin torkibindaki
elementlorin nisbatindoan va becarilma saraitindon asili olmayaraq vegetativ fazada asas
monosaxaridi qliikoza hesab olunur.

Azaorbaycan Respublikasinin tobiotino xas olan canlilarin  miixtolifliyi, eyni zamanda,
onun mikobiotasindan da yan ke¢momisdir. Aparilan todqiqatlardan aydin olmusdur ki,
Azorbaycan tobistindo goboloklor do genis yayilmis vo onlarin arasinda bu vo ya digor
aspektlordo praktiki shomiyyot dasiyan novler yer alir. Lakin bu giin aldo edilon naticolorin
praktikada real hollini tapmas1 arzu edilon soviyyade deyil. Qeyd etmok lazimdir ki, bu masala,
yani alian naticolorin praktikada genis totbiqi, tokco Azorbaycan soraitinds yayilan ksilotrof
makromisetlori deyil, imumilikda, gébaloklora aid edilo bilor. Bunun da soboblori arasinda, ilk
novbada, yliksok bioloji aktivliyo malik olan aktiv produsentlorin azliq toskil etmosi, alinan
mohsullarin maya doyorinin yiiksok olmast vo s. yer alir. Elmo molum olan ksilotrof
makromisetlorin név sayimnin todqiq edilonlorlo miiqayisods az bir hissasini (toqribon 5-7%) toskil
etmasini, eloco do bu vo ya digor bioloji aktiv maddslorin (BAM) produsenti olan gobaloklorin
mogsadli mohsul ¢iximininin komiyyot gostoricisinin stamm soviyyasindo belo doyismosini
nazara alsaq, onda ksilotrof makromisetlorin BAM-larin produsentlori kimi skriningino hosr
edilmis todqiqatlarin aparilmasi 6z aktualligi ilo secilocokdir.

Son dovrlor tobii monbalordon bioloji aktiv maddolorin (BAM) alinmasi vo onlarin
miixtalif magsadlorls, ilk ndvbads, immun sisteminin giiclondiricisi kimi istifadesi fundamental
va totbiqi iglorin aparict istigamatlorindon biri kimi getdikco genislonmokdodir. Bu masalalarin
hollinds iso miixtalif canlilara, ilk ndvbado, goboloklors olan maraq getdikco artmaqdadir. Belo
ki, gobaloklor hom tobiotdoki ndvmiixtalifliyine, hom do yerino yetirdiklori funksiyalara géro
genis diapazona malikdirlor. Uzvii maddonin oldugu hor yerdos, hotta ekstremal soraitli
ekosistemlordo yayilan goboloklor genis spektrli BAM sintez edo bilirlor vo onlarin bu
xuisusiyyotlorindon artiq praktikada genis istifads edilir.

Goboloklain boyiik bir qurupunu 6ziinds birlosdiron bazidili gébaloklor do bir sira BAM —
i persprktivli produsentlordir vo buna onlarin hom mitselilorinds, hom do meyva cisimlarinds
(bazidiomalarinda) rast golinir. Bu sobobdon do hazirda onlarin hor iki substansiyasi miixtolif
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aspektli totqigatlarin predmetidir vo onlardan alinan BAM- lar hom tosir effektino, hom do totbiq
saholorino gora getdikco genislonir.

Bazidili gobaloklor takca nov deyil, eyni zamanda, ekoloji baximdan da genis miixtalifliys
malikdir ki, belo quruplardan biri do oduncaqda toplanmis karbonun dévranini tomin etmok
magsai ila lignoselliiloza kompleksinin tam deqradasiyasini hoyata kegiron bazidili gébaloklarin
unikal qrupu olan ksilotroflardir. Belo bir xiisusiyystin, yani ekosistemdo bitki galiglarinin
pargalanmasi prosesinin hoyata kegirilmosinin baslica tominatgisi olan spesifik ksiltrof
makromisetlor son dovrlorin todqiqatlarinda daha ¢ox diqget morkozindo olan obyektlordondir.
Onlara olan maraq bu makromisetlorin tokco tobiotdo bas veron deqradasiya proseslorindo aktiv
istirak etmolori ilo deyil, eyni zamanda onlarin ziilallar, vitaminlor vo s. kimi BAM produso
etmosi ilo six baglidir. Hom tasir effektino vo mexanizmina gora forqlonan yeni tip birlosmalorin
aktiv produsentlorinin azliq togkil etmosi, hom do goboloklorin sintez etdiklori BAM —larin
getdikco yeni- yeni totbiq saholorinin tapilmasi holo do bu sahodo todqiqatlarin aparilmasinin
aktual oldugunu gostorir.

Ksilotrof markomisetlorin nov torkibi, yayilma ganunauygunluglari va s. xiisusiyyatlori ilo
bagli indiys kimi xeyli tadqiqatlar aparilmis vo onlarin bozi névlarinin, o climladon, Laetiporus
Murrill vo Trametes Quel. cinslorins aid olanlarin miixalif aspektlorde miioyyan perspektiv vad
etmosi aydmlasdirilmigdir. Lakin indiys kimi aparilan todqiqatlar, bir c¢ox ksilotrof
makromisetlordo oldugu kimi, geyd edilon cinslora aid ndvlorin do bioloji aktiv maddslorin
produsenti kimi potensialinin tam qiymatlondirilmasine imkan vermir.

Yuxarida deyilonlori nozoro alaraq toqdim olunan moqalo Azorbaycanin  miixtolif
orazilorinds yayillan Laetiporus Murrill vo Trametes Quel. cinslorino aid ksilotrof
markomisetlorin kolleksiyasinin yaradilmasina vo onlarin bioloji aktiv maddslorin produsenti
kimi qiymatlondirilmasine hosr edlmisdir.

Qeyd edilon mogsodo ¢atmaq  iiclin asagidaki vozifolorin holl edilmosi nozordo
tutulmusdur:

- Azorbaycanin ekoloji cohatdon miixtalif olan orazilorindon Laetiporus Murrill — vo
Trametes Quel. cinslorine aid ndvlorin tomiz kulturaya ¢ixarilmasi vo onlarin kolleksiyasinin
yaradilmasi;

- Aynlan kulturalarin bdyiima qabiliyystine goroe skriningi vo tez bdyliyon stammlarin
se¢ilmosi:

- Tez boylimo qabiliyystine malik stammlarin BAM (polisaxaridlor vo fermentlor)
sintezetma qabiliyyatina gora qiymatlondirilmasi

- BAM prdusenti kimi sesilmis stammlar iiclin miihitin optimallagdirilmasi.

Aparilan todqigatlar noticosindo Azarbaycanin ekoloji cohotdon miixtalif orazilorinds yayilan
Laetiporus Murrill vo Trametes Quel. cinslorino aid goboloklor ndv torkibine gdro xarakterizo
edilmis vo onlarin kolleksiyas1 yaradilmigdir. Molum olmusdur ki , Azarbaycnin ekoloji cohatdon
forqli orazilorindo Laetiporus Murrill cinsino aid 1, Trametes Quel. cinsino aid iso 8 ndv
yayilmigdir vo onlarin hamisi substratlarda yayilmasina goro evritrofdurlar. Aydin olmusdur ki,
Laetiporus Murrill vo Trametes Quel. cinslorine aid gobolok stammmlar1 duru qidali miihitdo
boylima siirotino goro forqlonirlor vo onlarin 43,6% -1 tez bdyliyon stammlar kimi xarakterizo
olunur ki, onlarin da amalo gatirdiklori biokiitlonin miqdarint mihiti optimallagdirmaqla 16,7-
20, 5% goador yiiksaltmok miimkiindiir.

Miioyyon edilmisdir ki, L. Sulphureus V-22, T. Versicolor V-37 kimi goboloklor
torkibindo alfa vo betta gliikkozid rabitoli holl olan va olmayan polisaxaridlori sintez etmak
qabiliyystine malikdirler, lakin her iki fraksiyanin torkib elementlorinin nisbatlori becarilmo
soraitindon asilt deyil. Aydin olmusdur ki, Laetiporus Murrill vo Trametes Quel. cinslorino aid
goboloklorin hom vegetativ mitselilorinin, hom do tobii soraitds amolo gotirdiklori bazidomanin
torkibindo olan polisaxaridlor antimikrob aktivliyo malik olsalar da, vegetativ mitselilordon
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alinan polisaxaridlar, xiisiison, onlarin sintez etdiklori ekzopolisaxaridlor antimikrob aktivliyinin
komiyyat gostoricisino gors daha yiiksokdir.

Gostorilmisdir ki, Laetiporus Murrill vo Trametes Quel. cinslorino aid gobaloklorin sintez
etdiklori bioloji aktiv maddslorin arasinda fermentlor do yer alir vo géboaloklor onlarin sintezinin
tobiotino goro cins soviyyasindo hom komiyyotco, hom do keyfiyyotco forqlonirlor. Belo ki,
hidrolazalardan selliilaza, ksilanaza, amilaza vo pektinaza Trametes cinsino aid goboaloklordo
induktiv, Laetiporus cinsino aid gobaloklorde isa konstitutiv yolla bas verir.Proteazanin sintezi
1s9 hor iki cinsin nlimayondasindo konstitutiv yolla bas verir. Digor toraofdon, Trametes cinsino
aid novlords lipazanin yalniz endoformasina, L.sulphureus goboloyinds iso hom endo, hom do
ekzoformasina rast golinir vo ferment biitlin hallarda konstitutiv yolla sintez olunur.

Alinan noticolor ksilotrof makromisetlorin Laetiporus Murrill vo Trametes Quel.
cinslorino aid goboloklorin bioloji aktiv maddalorin, ilk ndvbads, yiiksok antimikrob aktivliys
malik polisaxaridlorin  produsentlori kimi istifados olunmast haqqinda tasavviirlorin
genislonmasine xidmot edon  vo gobaloklor haqqinda toplanan informasiya  bankini
zonginlosdiracok dayarli faktiki materialdir.

Tadqiqat iiclin nlimunslor Azorbaycanin ekoloji cohotdon forqli orazilorinde (Boyiik
Qafgaz, Kicik Qafqaz, Talis daglar1 vo Kiir- Araz ovaligl) yerloson megsolordoki vo Baki
sohorindo olan yasilliglardaki agaclardan istifads edilmisdir. Secilon yerlordon ksilotrof
makromisetloro aid meyvo cisimlori marsurut metoduna osason toplanmis vo laboratoriya
analizlori {i¢lin hazirlanmisdir. Laboratoriyada aparilan ilkin todqiqatlarda toplanan meyvo
cisimlorindon (bazidiomalardan) tomiz kulturanin ayrilmasi hoyata kegirilmisdir ki, bunun iigiin
do 2-3°B-li aqarlasdirilmis somoni sirosindon istifado edilmisdir. Proses molum metodlara
miivafiq konkret novo moxsus tomiz kultura alinana kimi davam etdirilmisdir.
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PE3IOME
KCUJIOTPO®HBIE I'PUBbI KAK MTPOAYIEHTbBI BUOJOI'MYECKU AKTUBHbIX
BEIIECTB (2430.01-Mukosorus)

Hamaszoe H.P.
Knrouesvle  cnosa:  Ouoxomsepcus, — Kcurompogp, — makpomuyem, — Muxobuoma,
bazuouomuyem.

lenpt0o mpeAcTaBiICHHOW pabOTHI  SIBISETCS  OIEHKAa KCHJIOTPO(MHBIX  TI'puOOB,
pacmpoCTpaHEHHBIX Ha PasIUYHBIX TEPpUTOpUAX AsepOaiipkaHa Kak MPOIYLIEHTOB
OMOJIOTHYECKH aKTUBHBIX BEIIIECTB.

B pesynbTaTe NpOBENEHHBIX WCCIEAOBAHUN OBUIO BBISBICHO pPACIpPOCTPAHEHUE HA
9KOJIOTHYECKH pasHbIX TePpUTOpHsIX AsepOaiimkana 1 Buma poma Laetiporus Murrill, 8 Bugos
pona Trametes Quel., co3nana kosutekius U3 ux 56 mTaMMOB. BbUTIO MOKa3aHO, YTO MITAMMBI,
BXOJISIINE B KOJJIEKIUIO OTIIMYAIMCh APYT OT Apyra Mo CKOPOCTH POCTa Ha >KUIKOW cpeie U
43,6% 13 HUX 0021371 CIOCOOHOCTHIO K OBICTPOMY POCTY.

bbu10 BBIBIICHO, YTO Takue rpuosl, kak L.sulphureus V-08, T.hirzuta V-22, T.versicolor
V-37 criocoOHBI CHHTE3UPOBATh PACTBOPUMBIE I HEPACTBOPUMEIE TTOIMCAXapHIbI ¢ abda u Oeta
TJTFOKO3UJIHBIMH CBSI3SIMH, @ TaKXe IK30IMOJMCaXapHJibl, COOTHOIIEHNUE COCTAaBHBIX AJIECMEHTOB
KOTOPBIX HE 3aBHUCHT OT YCJIOBHHA KYJIBTHBHPOBAaHUS, M, KaK NPaBWIO, B COCTaBe
nonucaxapuaHbiX  (pakuui, oO0pa3yeMblXx HMH Ha BereTaTuBHOM (ase, OCHOBHBIM
MOHOCAaXapHUIOM SIBJISIETCS TIIFOKO3a.

SUMMARY
XYLOTROPH BAZIDIOMISSETS PRODUCENTS OF BIOLOGIXALLY ACTIVE
SUBSTANCES (2430.01-Mycology)
Namazov N.R.

Key words: bioconversion , xylotroph , macromycet, mycobiot , bazidiomissets.
The aim of the present work is to evaluate the xsylothroph fungi, as producents of
biologically active substances, distributed in the various territories of Azerbaijan.

As a result of the conducted researches, it was revealed the spread of 1 species of the
genus Laetiporus Murrill, 8 species of the genus Trametes Quel in environmentally different
territories of Azerbaijan. The collection of 56 strains was created. It was shown that the strains
included in the collection differed from each other by the growth rate on the liquid medium, and
43,6% of them have the capability of rapid growth.

It was found that the fungi such as L.sulphureus V-08, T.hirzuta VV-22, T.versicolor V-37
can synthesize soluble and insoluble polysaccharides with alfa and betta glucosidic bonds,and
exopolysaccharides. However, the ratio of their components are not depending on the culture
conditions, and are usually composed of polysaccharide fractions formed by them on the
vegetative phase, the basic monosaccharide being glucose.

Daxil olma tarixi:  Ilkin variant  15.10.2015
Son variant 18.12.2015
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Yeni yasilliglarin salinmasinda istifado olunan ananavi bitkilorls yanasi, Abseronun yabani
florasinda genis yayilmis yulgun cinsinin niimayondolorindon genis istifado etmok ¢ox
perspektivlidir. Bununla olagadar, ¢oxbudaqli yulgunun (T.ramaosissima Ledeb) Abseron
soraitindo bioekoloji xiisusiyyatlorini, yabani floramizin qiymatli bitkilorindon biri  kimi
yasillagdirmada ondan istifado olunmasi perspektivini dyronmoyi qarsiya mogsad goydug.
Miisahidolar, asason, vegetasiyanin aktiv dovriinds aparilmisdir. Todgiqat materiali Abseronun
orazilorindon toplanmisdir.

Yulgun cinsino (Tamarix L) daxil olan bitkilor ¢ox boyiik olmayan agac, ¢cox zaman isa
kol olub, hiindiirliiyti 2-4 m, bazon isa 10-12 m-o catan, qisda yarpaglarini tokon vo Yya
hamisayasil bitkilordir. Catirlori sobokali olub, rongi géy-yasildir. Yarpaqlar1 xirda, six oturaq,
sirali, pulcuq sokilli yarimgdvdeni vo ya gévdoni biiriiyan, ¢ox vaxt duz ifraz edon vozilarlo
ortiilmiis, yarpaqaltiglar1 olmayan bitkilordir. Cigoklori kigik, ¢ohray1 vo ya ag olub, 1,-5 mm
uzunlugunda, oksariyyati ikicinsli, birillik budaglarin tstiinds yan sado salximda vo ya iri gox
cicokli uc siiplirgads toplanmisdir. Cigokaltligi kiit, iti vo ya kasa dilimlori 1-5 (7)-dir. Erkokcik
4-5, bazon 6-14, sorbast, bozon dibdon genislonmis nazik saplidir. Sap1 disicik alti 16vhaya
bitismis olur. Disicik 1, yumurtaliq yuxart vo 3 sirimli, bir yuvalidir. Meyvasi g¢oxsayl
piramidagakilli qutucugq olub, 3 sirimla diba qodor agilir. Toxumlar1 xirda, 0,-0,7 mm
uzunlugunda olub, st torafinds gox vaxt kakil olur.

Qafgazda yulgunlar, asason, yarimsohra, sohra zonalarinda, Zaqafqaziyanin iso nisboton
aran, bozqir zonalarinda va S. yayilmisdir. Caylarin va gollorin yataqglar: va sahillorinds ¢inqilliq,
sor vo sorakotli yarimsohra torpaglarda, suvarma kanallarinin sahillarinda, suvarilan sahalardo,
donizsahili qumlarda bitir. Tok-tok Kiir-Araz diizonliyinin Kiirboyu vo Arazboyu Tugay
mesolorinda genis orazilordo Kollug ¢ongalliklari omols gatirirlor.

Tugay mesolorindo ayri-ayri saholordo hiindiirliiyli 8-10 m-o catan agac formalarina rast
golinir. Cavan yulgun bitkisi riitubotli torpaga tolobkardir. Kok sistemi inkisaf etdikco bitki
riitubati grunt sularindan alir.

Yulgunlarin bir ne¢o novii yiiksok saxtaya davamlidir. Biitiin novleri isiq sevondir.
Torpaga ¢ox talabkar deyil, sohar tozu va tiistiisiine déztiimlidiir.

Avropa, Asiya, Simali-Sorqi Afrikanin baslica olaraq yarimsohra, sohra vo nisboton
bozqirlarinda yayilmis yiiz noviindon 7-sina Qafgazda vo Azarbaycanda rast galinir:

1. T.meyeri Bioiss — Meyer yulgunu

2. T.tetrandra Pall — dorderkokcikli yulgun

3. T.kotschyi — kogi yulgunu

4. T.hohonackeri Bge — hohonaker yulgunu

5. T.florida Bge — ¢i¢okloyan yulgunu
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6. T.leptopetala Bge — zoarif ¢igokli yulgunu

7. T.ramaosissima Ledeb — budaqli yulgunu

Abseron soraitindo goxbudaqgli yulgunun lopasi dairavi vo ya oval dairavidir. Lapalari gox
kicik olub, mm-larlo 6lgiiliir. Toxumu tez ciicarir, ciicartilor géylimsov rangds olur va {izarinds
tok-tok muma oxsar lokolor olur. Ik yarpag yumurtasokilli uzunsov, yiingiilca tiikklonmis olur.
Kok sistemi asas vo yan koklordon ibaratdir.

Yulgunun toxumlari kiilok ilo asan yayilir. Payizda yetismis toxumlar torpaga diigorok
qislayir va bir nega ay, bazan bir ilo godor orada ciicormos gabiliyyatini saxlayair.

Yulgunun toxumlarmin riiseymlori kokciik vo goévdaciya differensasiya etmisdir. 10
giinliik cticortido ilk yarpaglar omals golir.

Coxbudaqgli yulgun ¢ox genis amplituda malikdir. Azarbaycanda bu név baslica olaraq
Tugay mesolorinda vo ¢ay sahili mesoalords kifayot qador genis yayilmisdir (A.A.Qrossheym,
1962). Lakin bununla barabar, bu yulgun ndviina digar sahalords, xiisuson, denizsahili qumlarda
rast golinir. Sahil qumlarinda 0, miixtalif ekoloji soraitdo, osason, horokotli vo borkimis
gumlarda, riitubatli soranliglarda, ¢ay hovzalorindo va s. bitir. Kok sistemi giicliidiir, kifayat
gader hom iifiigi, hom do saquli istiqgamotdo borabor inkisaf etmis vo homiso yeralt1 sularla
olagadar olur (Illynei, 1985).

Tadqiqatgilar gostorirlor Ki, saquli koklor yeralt1 suya qodor 6-8 m dorinliya uzana bilir.
Riitubatli soranliglarda kok sistemi darina geda bilmir vo onun asas kiitlasi 50-100 sm doarinlikdo
paylanir. Belo bitki yer iistiindo yalniz 70 sm hiindiirliiyiinde kol amoalo gotira bilir. Nom
gumlarda kok sisteminin iimumi uzunlugu 39,7 m, an uzun yeristii budagmin olgiisii 6-10 m
hiindirliiytinda olur. Quru topolorine soxulmus kokii uzanaraq koldan 9 m aralana bilir.
Yulgunlarin yarpaqlart galin kutikula gat1 ils ortiiliir vo iizerinds duz ifraz edon vazilor olur.

Yulgunlarin maraqli xiisusiyyatlorindon biri yarpaq damarlanmasina ¢op istigamotdon
dorindos yerlosir vo xarici miihitlo dar kanal vasitasilo {insiyyatdo olur. Torpagin soranlagmasina
davamlidir. Digor uygunlagma xiisusiyyati toxumlarinda yiiksok migdarda suda holl olan geyri-
tizvi maddonin olmasidir. Hiiceyra sirasinin yiiksok osomotik tazyiqe malik olmasi soranlagsmis
torpaglardan riitubatin daxil olmasina sorait yaradir.

Bitki vegetasiyasina martin ikinci yarisinda baslayir. Vegetasiyanin uzunlugu 160-180 giin
¢okir. Birillik zoglarin uzununa boyiimasi avqustun sonu, sentyabrin birinci yarisinda basa gatir
vo comi 112-120 giin davam edir. Illik zoglarmin uzunlugu 180-230 sm olur. Birinci dof> aprel-
may, ikinci dofo sentyabr-oktyabr aylarinda c¢i¢okloyir. Cigoklomonin iki dovriiniin olmasi
zogomologotirmo xiisusiyyatlori ilo olagodardir. Tk ndvbads cigoklomays kegan ilki zoglarin topo
tumurcuglarindan inkigaf edon yeni zoglar baglayir. Cigoklomanin 2-ci dalgast pohralorin yetmis
tumurcuglarindan inkisaf edon asas birillik zoglar hesabina bas verir.

Coxbudaqli yulgun vegetasiyasini oktyabrin sonunda, payiz soyuqlarinin diismosi
naticasinda assimilyasiyaedici organlarmin talof olmasi ila alagadar bitirir. Qis dovriinds birillik
zoglarin bir hissaesi donub talof olur. Qislama zoglarin odunlasma doracosinden, yoni yay
dovriindoki hava soraitindon asili olur.

Aparilmis miisahidolor noticosindo ¢oxbudaqli yulgunun vegetasiyasinin barpast erkon
yazdan basladigi molum olur. Mart ayinin 20-22-do odunlasmis budaglar tizorinds kigik yasil
tumurcuqlarin  sismosi aydin nozero carpir. Vegetasiyanin barpasindan az sonra birillik
budaglarin uclarindaki tumurcuglardan omolo golon zoglarin {izorindo aprel aymin 20-don
baslayaraq qongolor goriiniir. May aymin 20-don c¢igoklomo baslayir. Cigoklori 5 {lizvludiir.
Logoklori ¢gohray1, salximi six, ucda olandir. Iri siipiirgs ¢icok grupuna toplanir. Tozlanmadan
sonra intensiv olarag 3-5 mm uzunlugunda piramida sokilli qutucuq meyva inkisaf edir. 5
iyuldan meyvonin yetismasi baglayir.

Vegetasiya dovrii miihit soraiti ilo six baghdir.

Apardigimiz todqiqatlardan belo noticoya golmok olar ki, tobii bitkilorin genis tolof olmaga
moruz qaldigi bir dovrds, yulgunlarin ayri-ayri novlerindon meliorasiya vo dekorativ bag salma
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Yulgun (tamarix ledeb) cinsinin Abseron yarimadasinin yasillasdirilmasinda
istifada perspektiviori

mogsadilo genis istifado etmok miimkiindiir. Belo bitkilordon biri hesab olunan g¢oxbudaqli
yulgun yiiksok dekorativ keyfiyyatloro malik oldugundan ondan Abseronun sohor va
gasabalarinda yasillasdirma mogsadila istifado etmok ¢ox perspektivlidir.
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HNEPCIHEKTUBBI POJA TAMAPUCKA (TAMARIX LEDEB) B O3EJIEHEHUU
AINNIIEPOHCKOI'O MOJYOCTPOBA
Kapaesa A.I'., I'acanosa C.I'., Anuee @.T.

Knroueswie cnosa: buocghepa, ghernonocuuecxoe, secemayus

OxpaHa pacTHTEIBHOCTH, MpoOJieMa 3amuThl OWocdepbl MpHoOpena COonHUaIbHOE
3HaYeHHEe M NpPEeBpaTHach B OOIIEHAPOIHOE Je0. 3eNIeHbl JaHamadT sBISeTCS Ba)KHBIM
(dakTopoM i1 B3aUMOJICHCTBUSL 4YeJIOBEKa € INpUpoAod. B cBs3um ¢ Tem, 4Tro HaceineHue
AmmiepoHa eXEroJHO yBeNWYHMBaeTcs, mpobiieMa O3elIeHeHUsI CTaHOBUTCA Bce Oolee
aktyanbHOU. [y o3eneHeHus: AGmepoHa Hanboliee MePCIeKTUBHBIM SIBJISIETCSI TAKOE PacTEHUE,
KaK TaMapuCK. ABTOp CTaThU pacCMaTPUBAET €ro MPEUMYIIECTBA MPHU BHICA/IKE HA MMYCTHIHHBIX U
MOJTYITyCTBIHHBIX 3E€MJISIX.

SUMMARY
USAGE PERSPECTIVES OF TOMARIX LEDEB SORT IN
ABSHERON PENINSULAR GREENING
Garayeva A.G., Hasanova S.G., Aliyev F.T.

Key words: biosphere, phenology, vegetation

Problem of protection of vegetation, protecting of biosphere acquired social nature and
became a national business. Because of growing of Absheron’s population there is a problem
with greeny. The author of this article thinks that tamarix is the best plant which canbe used in
greening of Absheron’s territory.
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Son variant 18.12.2015
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Qanda va toxumalarda oksigenin azalmasi naticasinda hipoksiya adlanan alamat meydana
cixir. Yaranma sababindon asili olaraq, hipoksemik, anemik, durgunluq va histotoksik
hipoksiyalar aywrd edilir. Hipoksiya problemi ila bagh elmi-tadgiqat islorindon malum olur ki,
heyvan orqanizmi oksigen ¢atismazligr vaziyyatinda va ya oksigensiz miihitdon ¢ixmagq tigiin ilk
novbada o6z davranisini dayismali va oksigenli yasayrs miihitina can atmagi bacarmalidir.

Hipoksiya qanda vo toxumalarda oksigenin azalmasi noticosinds meydana ¢ixir. Toxuma
vo orqganlarin oksigens olan miimkiin ehtiyatlarin1 tomin edon fizioloji sistemlorin foaliyyaeti
orqanizm {i¢iin xiisusilo oshamiyyatlidir. Belo ki, orqanizmdo daxili tonzimloyici mexanizmlar elo
islomoalidir ki, toxuma va organlar hor an, onlarin funksional voziyyatlorine géro lazim1 miqdarda
oksigen ala bilsinlor. Bu sistemlor miixtolif orqanzmlordo miixtslif soviyyolords foaliyyat
gostarirlor. Hipoksiyaya davamliliq insanlarda fordi xiisusiyyotlordon asilidir vo bu maosq
vasitasilo artirila bilor [2]. Bozi hallarda orqanizmdo anoksiya — oksigenin olmamasi, bioloji
oksidlogsmo proseslorinin dayanmasi vo apoksemiya — ganda oksigenin olmamasi bas verir ki, by
da biitiin canli orqanizmlordo miisahids olunmur [3].

Yaranma sobobindon asili olraq hipoksemik, anemik, durgunluq vo histotoksik
hipoksiyalar ayird edilir [1].

Hipoksemik hipoksiya — alveol havasindan qana az miqdar oksigen daxil olduqda
meydana ¢ixir. Belo vaziyyat nofosalma havasinda oksigenin parsial tozyiqi azaldiqda, agciyer
ventilyasiyasi ¢atismazlhiginda, alveol membranasindan qazlarin diffuziyasi ¢otinlogdikda, tirok
vo bdyiik damarlarinin qlisurlar1 zamani bag verir.

Anemik hipoksiya — ganin oksigenlo birlosmo qabiliyyati, yoni gqanin oksigen tutumu
azaldiqda bas verir. Bu hal hemoqlobinin miqdar1 azaldiqda, hemoqlobinin bagsqa maddslorlo
birlogorak methemogqlobini amolo golmasi zaman1 meydana ¢ixir.

Durgunluq hipoksiyast — {irok-damar xostoliklori zamani gan ddévraninin {imumi
catismazlig1 zamani kapilyarlarda ganin horokatinin yavasimasi noticasinds amolo golir.

Histotoksik hipoksiya — qan dovranmin 6zlorinin oksigenlo tominati pozulduqda yani,
toxumalarin oksidlosdirici fermentlorinin foallig1 azaldigda bas verir.

Hipoksiya zamani tonoffiis vo qan ddvraninda bir sira doyisikliklor bas verir. Belo ki,
hipoksiyaya cavab olarag, damarlarin refleksogen zonalarindaki xemoreseptorlar oyanir vo
agciyorlorin ventilyasiyasi giiclonir, iirok faaliyyeti siiratlonir vo qiivvatlonir, bunun naticosindo
doqigolik tutum dalagdan vo basqa depolardan qovulan ganin hesabina ¢oxalir, kapilyarlar agilir.
Ogor hipoksiyant omolo gotiron sobob uzun miiddast tosir edirss, organizm ganda eritrositlorin vo
hemoglobinin artmasina uygunlagir.
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Yalniz hiposemik hipoksiya saglam insanlarda miisahido edilir vo fiziologlar torafindon
Oyronilir. Digor hipoksiyalarin saboblarini patofiziologlar vo klinisistor todqiq edirlor.

Hipoksiya problemi ilo bagli elmi-tadqiqat islorindon moalum olur ki, heyvan orqanizmi
oksigen catismazligr voziyyotindo vo ya oksigensiz miihitdon ¢ixmaq ficiin, ilk ndvbado, 6z
davranigin1 doyismoli vo oksigenli yasayis miihitino can atmagi bacarmalidir. Bunun {i¢iin o,
miixtolif davranis reaksiyalarindan istifado etmoya moacburdur. Oksigen catismazligini aradan
galdirmagq ti¢iin bu istigamoto yonoldilmis davranisi yerino yetirmok kifayat deyil, bunun ii¢lin
miivafiq torzdo miioyyon fizioloji vo biokimyovi sistem vo mexanizmlor do foallagmalidir.
P.W.Hochachka vo C.N.Somero “Stratecies of Biochemical Adaption” osorinds gostorirlor ki,
homin sistem vo mexanizmlor o dorocodo somorali olmalidirlar ki, O2-yo tolobat ¢ox yiiksok
hadds catdigda belo orqanizmin daxilinde Oz-nin paylanmasi prosesini tarazlasdira bilsin.
Miisahidolor vo analizlor gostormisdir ki, badondo oksigeni ¢atdirma sistemlori bu tarazlig: ilk
novbado “qirmiz1” ozalslor (skelet azololari), lirok 9zolasi vo bas beyin toxumasi tigiin qoruyub
saxlamaq lg¢iin cox effektiv isloyirlor. Bu toxumalar 6z fizioloji shomiyystino géro o qoador
secilir ki, onlar hotta enerji tominatinin koskin catigmazligi soraitindo tez glikoliz proseslorini
sofarbor etmoys do gabildirlor vo qisamiiddatli anoksiyani bu hesabla dof eds bilirlor.

Fiziologiyada vo biokimyada ¢oxdan molum olan faktlardan biri do budur ki, oksigenin
hiiceyra soviyyasino ¢atdirilmasi gandaki miirokkab ziilalin- hemoglobinin rolu olduqca
boyiikdiir. Onurgali heyvanlarda hemoglobinlar oksigen dasiyan asas molekulyar sistemdir va
onun Oy ilo reaksiyalar1 biokimyavi cohatdon ¢ox miinasib, hoyati oshamiyyat kosb edon sokildo,
qurulub. Bu va ya digar fizioloji soraitin hemoqlobinlorin funksiyalagsmasinin adaptiv tozahiirlori
haqqinda az-¢ox diiriist molumatlar miiasir ©DOBIYyatda artig mdvcuddur. Onu da qeyd etmok
lazimdir ki, heyvanlarda, xiisusilo do momolilords, o ciimlodon, insanda da, hemoqlobin gador
otrafli todqiq edilmis ikinci bir ziilali makromolekula yoxdur. Hesab edilir ki, oksigenin
orqanizmdo daginmasina tasir edon xarici soraitin doyisilmosino hemoglobinin konformasion vo
funksional uygunlagmasin1 da tomin edon ¢oxsayli mexanizmlorin olmasi orqanizmdo limumi
adaptiv metabolik strategiyasinin neco do rongarong quruldugunu gostoran parlaq misaldir [4, 5].
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W3 Hay4HO-HCCIE0BATEIBCKUX PAa0O0T KacalomuXcsi mpoOIeM TUITOKCHU U3BECTHO, YTO B
Clly4ae KHUCIOPOJIHOro AeduiuTa WM Ui BbIXOAA U3 Cpeibl, IIe HET KHUCIOPOJa, OpraHu3M
JKAUBOTHBIX CHayasia JOJKEH U3MEHHUTHh CBOE MOBEACHUE U YMETh CTPEMHUTHCS K KUCIOPOJHOMU

cpene.

SUMMARY
HYPOXIiA
Bakhshaliev A.E., Hasanov Kh.A., Khalilov T.A., Gahramanova A.Y.

Key words : hypoxemic , anemic, histotoxic, anoxia, anoxemia.

As a result of oxygen decrease in blood and tissues hypoxia appears. There are
hypoxemic, anemic, stagnant, and histotoxic types of hypoxia. It is known from researches on
the problem of hypoxia that in case of oxygen deficiency or in order to leave such conditions an
animal organism at first has to change his behavior and should be able to seek oxygen habitat.
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Moaqalada Lonkoran tabii vilayatinin mesa ortiiyiinds stirtisma arazilori askarlanmus,
kosmik sakillor asasinda stiriisma arazilarini oks etdiran xarita-sxem tartib olunmusdur.

Tadgiqat obyektinin mesa zonasinda siiriisma oarazilarinin sahalori hesablanmis, bu
arazilorda mahv olmus agaclarin kamiyyat gostaricilori aciglanmis vo miigayisali sarhi tagdim
olunmugdur. Son marhalada siiriismaya sabab olan amillar askarlanmis va hanst amillarin daha
¢ox intensiv olmasi miiayyan olunmugsdur.

Torpaq siiriismolori, dag siixurlari, torpaq kiitlolorinin dag yamaclari, yarganlar, cay, gol,
donizlorin sildirim sahillori boyu 6z agirliginin tosiri altinda siirligorok yerini asagiya dogru
doyismosidir. Siirlisma kiitlolori miixtalif siixurlardan togkil olunub ki, onlar arasinda tarazligin
pozulmast davamliginin zsiflomasina sabab olur.

Stirlismo vo ugqunlar adoton dagliq saholordo bas verir. Siiriismolor osason tobii vo
texnogen amillor naticosindo bas verir. Belo ki, tobii amillor olan atmosfer ¢okiintiilorinin ¢ox,
yamaclarin koskin meylli olmasi, eyni zamanda yamaclardaki sukecirici qatlarin siiriismonin
kaskin xarakter almasina tosir gostorir. Bu mosalads insan faktoru da az rol oynamir. Yoni,
texnogen amillor olaraq yollarin diizgiin ¢okilmomasi, dayaniqsiz yamaclarda boyiik tikililorin
aparilmasi, yamaclarin diizgiin kosilmomasi vo mdvcud su sobokolorinds, su sizmalarinin
yaranmast da bu proseso tokan verir. Siirligmonin yaranmasina vo aktivlogmasino sobab olan
amillordon biri do qrunt sularidir. Hazirda dag yamaclarinda genis tikinti islori aparilir. Bu zaman
torpaq qatinin xiisusiyyatlori arasdirilmir. Belo ki, silirlismo tohliikosi coxalir. Mal-garanin
nizamsiz otarilmasi, bulaglarin mohv edilmesi, insa edilon istirahot mokanlarinin saynin
haddindon ¢ox olmasi mesa orazilorinds torpaq siirlismasinin aktivlogsmosino sobab olur.

Tadgiqat obyektinin meso Ortiiyiindo silirlisma orazilorinin arasdirilmast  {iglin  peyk
molumatlarindan istifado olunmusdur. 2014-cii il voziyystino osason MODIS KS-nin
identifikasiyasi naticosindo, Lonkoran tobii vilayatinin meso Ortiiylindo siirlismoys moruz qalmis
orazilor askarlanmisdir (sokil 1).

Aragdirma naticosindo molum olmusdur ki, siirlismolorin miioyyon bas verma soboblori
vardir vo bunlar asagidaki kimi agiglanir, horbi sursatlarin dasindigi meso orazilori, meso
yanginlarindan sonra bas vermis siirlismolor, turistlorin intensiv horokot etdiyi orazilords siirtismo
prosesi, vulkan piiskiirmalarinin naticasindo yaranmis siirligmalor, insanlarin texnogen foaliyyati
ilo olagodar yaranmis siiriismo prosesi, qrunt siilarinin {izo ¢ixdigr meso orazilorindo tosadiif
oliinan siirlismolor, yuxar1 dag-meso qursaginda mal-qaranin tolof etdiyi bitkilordon sonra
yaranmig slriismo prosesi. Siirlismo orazilorinin sahslorinin hesablanmasi vo mohv olmus
agaclarin komiyyot doyiskenliyinin qiymatlondirilmasi multispektral kosmik sokil WorldView-2
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2014-¢ii il vo yalniz onun rongli sintez sokillorindon, multispektral oksetmonin panxromatik
kanalindan (foza airdetmosi 0,5 m.) olavo olunmasi yolu ilo alinmis naticoloro osaslanaraq
hesablanmigdir (cadval 1,2).

Lonkoran tobii vilaystindo siirlismo prosesinin naticosindo meso Ortiiylindo yaranmis
komiyyot doyiskonliyinin giymotlondirilmasi isi lizro aparilan todqiqat noticosindo deqradasiyaya
ugramis meso saholori vo mohv olmus agaclar agkarlanmisdir. Peyk molumatlari {izorinds todqiq
olunan hesablamalara gora siiriismo bas vermis kondlorin say1, homin arazilorin saholori (ha)-la
vo bu orazilordo siirlismodon sonraki prosesdo mohv olmus
agaclarin say1 (ododlo) hesablanmisdir. Todgigat KS 2013-¢ii il
voziyyati osasinda aparilmigdir (codval 1).

Meso Ortiiylinlin = siiriismoya sabob olan amillarinin
komiyyotco qiymotlondirilmosi iizro apardigimiz todqiqatda,
slirismoya sobob olunan amillor, bu amillorin imumi sayi,
slirismoys  sobab  olan amillorin  imumi  saholorinin
hesablanmast vo homginin homin orazilordo mohv olmus
agaclarin say1 ( odadlo) agiglanmisdir (cadval 2) vo cadvoldon
goriindiiyii  kimi  siiriismoyo sobab olan amillorin  tosiri
naticasinds on ¢ox deqradasiya olunmus mess orazilori — yuxari
Lk daZ-meso qursaginda  mal-qaranin  otarildigi, qrunt sularinin
iizo ¢ixdig1, insanlarin texnogen foaliyyeti, turistlorin intensiv
harokat etdiyi meso Ortiiyli sahaloridir.
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Lankaran tabii vilayatinin mesa ortiiyiinda siiriisma sahalarini aks etdiran xarita-sxem.
KS 2014 —cii il

@ Sorti isarolor.
1. Rayon markoazlori

Lonkaran tobii vilayatinds siiriismo bas vermis orazilor:

. 1-horbi sursatlarin dasindig1 meso orazilorinds yaranmais siiriismolor.

. 2-megd yanginlarindan sonra bag vermis siiriigmalar.

. 3-turistlorin intensiv harokat etdiyi orazilords siirligmo prosesinin omals galmasi.
. 4-vulkan piiskiirmolorindon sonra yaranmis siirligma pProsesi.

. 5-insanlarin texnogen foaliyyati naticosindo yaranmis riigmalor.

. 6-grunt sularmin {izo ¢ixdiglt meso Ortliylindo siirlismolorin  yaranmast.

N D DD D NN

. 7-yuxar1 dag-meso qursaginda mal-qaranin tolof etdiyi bitkilordon sonra yaranmis
slirlisma prosesi.

3. Sorhadlor.

4.Caylar.

1\ EEEEECE
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Lonkaran bolgasinin mesa ortiiytindaki siiriisma zonalarinin masafadan
zondlama tisulu ilo askarlanmasi

Cadval 1.

Lankaran tabii vilayatinds siiriisma prosesinin naticasindo megsa ortiiyiindo yaranmis
kamiyyat doayiskanliyinin qiymatlondirilmasi.

Stirlismoyo moruz | Siiriismo bag Stiriismo bas Stiriismo bas vermis arazilorda
No | galmis rayonlarin vermis vermis arazilorin mohv olmus agaclarin say1
adi kondlorin say1 sahosi (ha) (odadlo)
1 | Astara 3 16 790
2 | Calilabad 33 950 2381
3 | Lonkoran 5 26 298
4 | Yardimh 11 52 1365
5 | Masalli 3 21 425
6 | Lerik 31 366 2275
Comi 86 1431 7534

Cadval 2.

Mesa ortiiyiinda siiriismaya sabab olan amillorin yaratdigi siiriisma arazilarinin
kamiyyatca qiymatlondirilmasi

Siiriismaya sobab | Siirlismoya sabob olan Surqsmgya sabg‘p olan
lan amillorin ya- | amillorin yaratdiglart amillarin yargtuqlgn
Stiriismaya sabab olan © mizorn y . yaraidiqia slirisma orazilorinin
amillor ratq 181 SUTUYMO - SUTUSMI arazllem?ln imu-mi sahalorindo
orazilorinin imumi | {mumi sahalorinin -
say1 (od) hesablanmasi (ha) mohy (;l;;l:lg;(lig)aclarln
Horbi sursatlarin dagindigi
meso arazilorindo 9 178 496
stirlismolor
Meso yanginlarindan sonra
A 8 290 855
bas vermis siiriismolor
Turistlorin intensiv horokot
etdiyi orazilords siiriismo 19 345 1790
prosesinin yaranmast
Vulkan piiskiirmasi nati-
cosindo yaranan siiriismo 3 96 380
prosesi
Insanlarin texnogen
faaliyyaeti ilo olagadar 16 227 1369
yaranmig slriismo prosesi
Qrunt sularmin {izo ¢ixdig1
meso arazilorinda 13 125 1288
stirlismalor
Yuxar1 dag-meso qursa-
ginda mal-qaranin mahv
etdiyi bitkilordon sonra 18 170 1356
yaranmis slirlisma prosesi
Comi 86 1431 7534
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Lankaran tabii vilayatinda siiriisma prosesinin Naticasindo mesa ortiiyiinda
yaranmis kamiyyat dayiskanliyini aks etdiran qrafik va diagramma

. s 1
2w 2w .
ER ") Qrafik 3 M Diagram
/
8000
7000
/
/ 800
£ L
/ 0
// 30
s 0
i o m— L
> i 0 Pral
— W — | J |
Siriisma bag vermi Siriisma bag vermi Siriisma bag vermis arazilarda mahy Siiriisma bag vermis Sirl?sm.abas\*e.rmis Siiriisma bas vermis arazilorda mohy
Kondlarin sayi arazilorin sahasi (ha) olmus agaclarm say: (adadla) Kandlorin say1 arazilarin sahasi (ha) olmus agaclarin say1 (adadlo)
Sokil 3 Sokil 4

Noatica. Tadqiqat orazisindo slirlismo prosesinin meso Ortllyling tosirinin arasdirilmasi vo
dinamik proseslorin tadqiqi iizrs aparilan i asagidakilardir:

Tadqiqat ¢ istigamotdo aparilmigdir:

1.Lonkaran tobii vilaystinds siirlisma gedon orazilorin geydo alinmasi.

2.Siirlismo prosesini yaradan amillorin meso Ortiiyiliniin hor qursaginda aragdirilmasi.

3.Meso orazisindo bitkilorin siiriismodon avval vo sonraki voziyyatlorinin tohlili.

Istonilon tip meso qursaginin 6ziinomoxsus siiriismo prosesi yaradan amillor
asagidakilardir:

-Yiiksok meso qursaginda hiindiir gomon otlarinin olmamasi meso oOrtiiylindo siirlismoyo
sobab olur

-Orta meso qursaginda yasli agaclar

-Asag1 meso qursaginda gil sistlor

Stiriismoadon avval meso Ortiiyiindoki agaclarin alamatindoki doyiskonliys asason, homin
orazids siirlisma ehtimalinin olacagini prognozlasdirmagq olar.

Lonkoran tobii vilayatinin meso Ortiiyiinds siirlismo orazilorinin agkarlanmasi iizra todqiqat
is1 agagidaki naticalori verdi:

1.Lankaran tobii vilayatinds siiriisma arazilari agkarlanmis mesa Ortiiyliniin xorita-sxemi

tortib olunmusdur

2.Tadqiqat obyektinin mesa zonasinda siirlisma arazilorinin sahalori hesablanmais, bu
orazilordo mohv olmus agaclar komiyyat gdstaricilori agiqlanmis vo miiqayiseli sorhi toqdim
olunmusdur.

Son morhalads siirlismayo sabab olan amillor aydinlagmis vo hansi amillorin daha ¢ox

intensiv olmas1 miioyyon edilmisdir.
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Lankaran bolgasinin mesa ortiiyiindaki stirtisma zonalarinin masafadon
zondlama tisulu ilo askarlanmasi
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PE3IOME
BBISIBJIEHUE OITOJIBHEBBIX ITPOLLECCOB JIECHOI'O ITIOKPOBA
JEHKOPAHCKOI'O PAMOHA METOJJAMU JUCTAHIIMOHHOI'O
3OHANPOBAHUA
Mameoanuesa B.M., /[rcanmammeooea P.P., Xacaesa C.I.

Kniouegvie cnoea: ononsnu, 1ecHoii nokpos, OUHAMUKA, OUCMAHYUOHHO20 30HOUPOBAHUS,
oezpaodayusl.
B crathe wucCIEeIOBAINCH OINOJ3HEBBIC MPOIECCHl Ha JIECHOW IIOKPOB Ha OCHOBE

CIyTHUKOBBIX JaHHBIX. lIpoaHain3upoBaHO BIUSHUE KAYECTBEHHBIX M KOJIMYECTBEHHBIX
XapaKTEPUCTUK OINOJI3HEBBIX MTPOLIECCOB HA JIECHOM MOKPOB JIeHKOpaHCKOro palioHa.

SUMMARY

DETECTION OF LANDSLIDE ZONEA OF THE FOREST COVER OF THE NATURAL

REGION IN LANKARAN BY THE METHOD OF REMOTE SENSING
Mammadaliyeva V.M., Janmammadova R.R., Xasayeva S.G.

Keywords: Landslides, forest cover, dynamics, remote sensing, deqradation.
In the article have been revialed the influence of landslides to forest cover on the basis of

satellite data. Quantitative and qualitative indicators of the sliding process have been investigated
the influence to forest cover of the lankaran natural provinc.

Daxil olma tarixi:  Ilkin variant  10.11.2015
Son variant
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Mbaqalada Azorbaycan Respublikasimin ayri-ayri bolgalorinda torpaglarin eroziyaya
ugrama doaracalari hagqinda kamiyyat gostaricilori, sathi aximin formalasmasinin xiisusiyyatlori
va onun inkisafina tasir gostaran amillor, eroziya proseslarinin prognozu imkanlari, sathi va xatti
eroziya ilo miibarizanin asas istigamatlori arasdwilir. Miixtalif inzibati rayonlarda va tabii
zonalarda eroziyaya qarsi fitomeliorativ, aqrotexniki tadbirlorin tatbiginin naticalori  tohlil
edilmis va torpagdan samarali istifadanin optimal yollar: gostorilmigdir.

Ohalinin arzaq mohsullarina vo xond tosorriifat1 xammalina olan ehtiyacinin 6donilmasi
lictin okingiliyin mohsuldarliginin vo sabitliyinin xeyli artirilmasi tolob olunur. Bu magsadlo
torpaglarin  minbitliyinin artirilmas1 {iciin kompleks todbirlorin hoyata kecirilmosi, xond
tosarriifat1 bitkilorinin intensiv texnologiyasinin totbiqi eroziyaya qarsi torpaqqoruyucu miibarizo
todbirlorinin genis suratdo hoyata kegirilmasi olduqca vacibdir [2,5,6 ].

Miiasir okingilikdo asagidaxi prinsipa ciddi emal edilmisdir: torpaq na qodar intensiv
istifads edilirse, onun miihafizo todbirlori do bir o godor somoarali olmalidir.

Diinyanin miixtolif Olkolorinds eroziya proseslori noticosindo 430 miln. ha torpaq
pozulmusdur. Rusiya orazisinds iso 327 mln. ha tosorriifat sahosi, o ciimlodon, 92,3 miIn. ha oxin
sahasi eroziya prosesino moaruz qalmisdir.

Problemin aktualligi. Respublikamizin orazisindo do sothi yar§an vo irrigasiya
eroziyast genis yayillmigdir. O.9.Ibrahimovun molumatina gors, imumi orazinin 41,8%-i
miixtalif dorocads eroziyaya moruz qalmisdir. Bozi regionlarda, xiisuson Naxgivan MR-do,
eroziya prosesi orazinin 70%-ni ohato etmisdir. Respublikamizin ayri-ayri zonalarinda da
eroziyaya ugramis tosorriifat saholorinin faizi ¢ox yiliksokdir [1,3,4 ]. Misal ii¢iin bu gostarici
Kalbacar - Lagin zonasinda 51%, Quba — Xa¢maz zonasinda 57,9%, Soki — Zaqatala zonasinda
159 72,4% toskil edir. Aparilan todqiqatlara gors, zoif dorocodo eroziyaya ugramis torpaqlarda
kond tosorriifat1 bitkilorinin mohsuldarligi 10-30%, orta doracodo yuyulmus torpaqlarda iso 50%-
dok azalir [2-6]. ©moalo golmis yarganlar tosorriifat saholorini kigik hissalora pargalayir, yararsiz
saholora ¢evirir. Yargandan ¢ixan materiallar iso qiymetli okin sahslorini Ortiir, sututarlar
cirklondirir.

Hazirda 6lkomizds ciddi miibarizo todbirlorino ehtiyact olan 152 miln. ha eroziya
ugramis vo ugrama tohliikasi olan okin sahosi, 175 mln. ha Oriis vo bigonok sahoalori movcuddur.
Hor il yuyulmus saholor 1 min. ha, istifadesiz yarganli sahalor 100-150 min ha, horokotds olan
qumluglar isa 40-50 mln. ha artir [1,5 ].
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Torpaglarin eroziya proseslorindan qorunmast iigiin elmi-metodik tovsiyalar

Respublikamizin baglica olaraq Yyay otlaglar1 ximi istifads edilon dag-¢oman zonasinda,
osason, otarmanin normadan artiq vo nizamsiz aparilmasi ilo olagodar eroziya prosesinin intensiv
inkisafi miigahids edilir. Quba, Kadobay, Daskason, GOygol, Soki rayonlarinin yay otlaqlarinin
80-91,2 %-o godori eroziyaya moruz qalmis vo bunun da naticesindo onlarin mohsuldarligr 1,5-
3,0 dofo azalmigdir.

Eroziya prosesinin intensivliyino yamaclarin meyilliliyi ilo yanasi, uzunlugu vo formasi
da bdyiix tosir gostorir. Aparilan todqiqatlar gdsterir ki, yamacin 10° meyilliliyo malix sahosindo
82,4 t torpaq yuyuldugu halda 28° meylli sahodo 210 t torpaq yuyulur. Homin tocriibalordon
aydin olmusdur ki, yamacin yuxari hissasinda torpagin yuyulmasi asagi hisselorindokine nisbaton
2-2,5 dofa ¢ox olmusdur (cadval).

Cadval
Yamacdaxi akin sahasinda torpagin yuyulmasi
Tadgiqat Sahonin Suayricindan olgii Meyillilix Yuyulmus torpagin
aparilan yer voziyyoti meydangasi (daraco ilo) miqdari, t

Ismayill Okin sahosi 100 28 210

rayonu

Talistan kondi | Meyva baglari 200 25 183,6

Xonoyi kondi « » 300 15 140,8

Yamac « » 400 12 110,8

Comi 500 10 82,4

Eroziya proseslorinin omolo golmosine gar sulart da miioyyon tosir gostorir. Qar
Ortilyliniin yaranmasi, xiisusilo, onun qalinligi ilo olagodar olaraq, Azorbaycanin diizon vo
dagotoyi rayonlarinda torpaqglarin yuyulmasi prosesindo gar sularinin rolu ¢ox ciizi olur. Qar
sularinin torpagin yuyulmasina tosirini dag-comon qursaginda bitki oOrtiiyli mohv edilmis
sahoalordo daha aydin miisahids olunur.

Tacriibi hissa. Torpagqoruyucu miibarizo todbirlorini osaslandirmaq iiglin prognoz
tisullarindan istifade olunur. Torpaq itkisini Amerika alimlorinin toklif etdixlori universal tonlik
ila prognozlagdirmagq olar:

A=(0,224)RKZSCP

burada, A-torpaq itkisi; R-yagisin eroziyaya ugrama amili, Z-yamacin uzunluq amili, S-yamacin
meyilliliyi amili, C-bitkigiliyin aparilma sistemini xarakterizo edon amil, P-eroziyaya qarsi
miibarizo todbirlori amili.

C amili homiso magbul naticolor vermir vo doqiqlosdirma tolob edir. Bu mogsadlo
torpaqglarin becarilmasi omsali toklif olunmus vo o, eroziyanin universal tonliyinden istifado
edarkan totbiq olunur.

Miibarizo todbirlori sistemini osaslandirmaq, torpaqlarin miinbitliyini qorumaq veo
artirmaq mogsadi ilo yuyulmus torpaglar ayrilir. Miixtolif dorocodo yuyulmus torpaglar
yamaclarda miixtolif zolaglar vo lokolor soklindo yayilir. Okin sahesindo, yamacda, rayon
orazisindo torpaqlarin imumi yuyulmasii xarakterizo etmok ii¢lin torpaglarin yuyulmasinin
miilahizs olunan orta gdstoricisini asagidaki formulla hesablamaq tovsiyo olunur:

P PS, +P,S, +PS, +..+P.S,

” 100
Burada P, - torpaq Ortiiyiiniin yuyulma gostaricisi, P1, P, P3 vo s. elementar torpaq
konturunun yuyulma doracasinin miqdari; Si, Sy, Sz vo s. elementar torpaq xonturunun sahaosidir.
Ogoar torpaqglarin yuyulmasinin diagnostik gostaricisi kimi 0-50 sm-lik gatda humusun
miqdarinin azalmasi gotiiriilorss, onda Py, Py, P3 0-50 sm-lik gqatda humusun miqdarini (%-19)
ifado etmolidir.Yuyulmamis vo zoif yuyulmus torpaqlarin {stiinliik toskil etdiyi 5-6%-dox
meylliyo malix yamaclardaki ndvbali okinlordo corgelorarasi becaorilon bitkiloro, 6-12° meyllikli
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yamaclarda iso donli bitkilors {istlinliik verilmalidir. Sonuncuda corkalorarasi bitkilor 20 — 25%,
coxillik otlar 30-40% toskil etmolidir. Osason, orta vo qisman siddstli dorocods yuyulmus 12-15°
meylli yamaclarda torpaqqoruyucu ndvbali okin genis totbiq olunmali (orta doracads yuyulmus
torpaglarda), siddotli yuyulmus saholords iso okin islori aparilmamali, tobii bigonoklor kimi
istifado olunmalidir [1,6].

Son dovrlorde dlkomizdoki bir sira tosorriifatlarda sothi axinlarin nizamlanmasi yolu ilo
eroziyanin qarsisinin alinmasi vo mohsuldarligin artirilmasi iiglin xontur-meliorativ okingilix
sistemi totbiq edilmoyo baslanmigdir. Bu sistem sum vo becorms islorinin relyefin horizontlarina
miivafiq surotdo aparilmasini, eroziya tohliikosi olan orazilordo vo tosorriifat saholorinin
konarlarinda sudtiiriicii vo susaxlayici tira vo bondlorin yaradilmasi, saholorin konarlarinda meso
zolaglarmin salinmasi, xiisusi aqrotexniki tadbirlorin hoyata kec¢irilmosini nozards tutur.

Eroziyaya qarsi somorali aqrotexniki todbirlordon yamac boyu hor 1,4-1,7 m-don bir
cokilon, 30 sm-dok dorinliyo malik susaxlayici sirimlarin  yaradilmasini gostormok olar.
Respublikamizin miixtslif rayonlarinda (Samaxi, Gadobay, Tovuz, Qazax va s.) bu tadbirlor
torpagin yuyulmasini 2-3 dofo azaltmus, riitubstliyi 3-5%, bitkilorin mohsuldarligini iso 15-20%
artirmigdir. Qar vo yagis sularin torpaga hopmasinin siirstlondirilmasi, sothi axini vo eroziya
tohliikasini azaltmagq li¢iin payiz sumunun 30-25 sm-dok dorinlosdirilmasi miisbat naticolor verir.
Bu todbir gara torpaqlarda 4-5, sabalidi torpaqlarda iso 2-3 ildon bir totbiq olunur.Tokco
dondurma sumunda deyil, otlag vo ¢omonliklordo do yamacin eni istigamatinds 5-10 m-don bir
eni 3-5, dorinliyi iso 50-60 (bozon 70) sm olan torpagqoruyucu yariglarin agilmasi da eyni
meliorativ maqsad giidiir. Tiind sabalid1 torpaqglarda yarigagmanin totbiqi torpagin yuyulmasinin
qarsisini almig, bugdanin mohsuldarligini 2,6, xasanin yasil xiitlo mohsulunu iso 18,3 s/ha
artirmigdir. Onu da geyd etmok lazimdir ki, sothi aximin nizamlanmasi iiglin mikrorelyef
yaratmaq moqgsadilo sum vo ya dondurma sumu ilo yanasi, UBP-1, 35 mexanizmi ilo
arakosmolorlo sirimlama da aparmaq faydalidir. Bu zaman sumla yanasi, 1,4 — 1,7 m-don bir
arakosmoli sirimlar yaranir.Bir ¢ox hallarda yuyulmanin garsisini almaq, ssthi aximin torpaga
hopmasi vo kiiloklordon miihafizo edilmasi magsadils torpagin sothinds bitki vo onun qaliglari,
xirdalanmig saman, torf, odun ovuntusu va s. ibarat qatin yaradilmasindan ibarat olan mulgalama
tadbirindon genis istifado olunur. Mulga verilorkon axinin siirati, onun yuma va naql etmo
qabiliyyaeti agag1 diisiir.

Torpaqlarin eroziyadan miihafizo olunmasinda on miihiim todbirlordon biri 6lkomizdo
getdikco daha genis totbiq olunan kotansiz torpaqqoruyucu okingilik sistemidir. Bu sistemin
totbigi naticasinds adi sumda oldugu kimi, torpagmn laylart ¢evrilmir, bitki qaliglarindan ibarot
mul¢a torpaq sothindo qalir vo torpagi yagis damcilarinin dagidict tosirinden, eroziya vo
deflyasiyadan, torpaq riitubotinin faydasiz buxarlanmasindan qoruyur. Kotansiz becormo
sisteminin miioyyon iisullarindan istifado olunur. Yastikosonlorlo becormo, adoton, kultivator,
yastikoson vo yastikason — dorindon yumsaldicilarla 8-10 sm-don 27-80 sm-dok dorinlikdo, sothi
becormo iso adoton diskli alatlorle aparilir. Torpagin xombino edilmis aqreqatlarla becorilmosi
¢ox vaxt riitubatin kifayst qodor olmadig1 zonalarda, yazliq vo payizliq okin saholorinds totbiq
olunur. Sabit va izafi riitubat olan agir gillicoli vo gilli torpaqglarda ¢izello becormo (10-12 sm-
don 28-30 sm-dok), okin sahalorinds xobud canli qaliglarin qaldigi (giinabaxan, gargidali, sorqo
va b. okinlor) agir torpaqlarda frezerlo becorma miisbat naticalor verir.

Natico. Kond tosorriifatt mohsullarinin komiyyat vo keyfiyyati bir ¢ox cohatdon
sahalorin su ilo tomin olunmasindan asilidir. Respublikamizda suvarma sularmin ¢atigmadigi vo
bozi hallarda quraqgliglarin miisahido edildiyi bir voziyyatdo yagis vo qar sularinin, eloco do
suvarma sularmin miioyyon hissasi saholordon axib itkiys gedir. Tokco bunu qeyd etmox
kifayotdir ki, 6lkomizin ¢6l vo mesa-¢6l zonasinda 65-75 mird. m? orinti sular1 axib gedir. Bu
rlitubat olavo olaraq 50-60 mln. t taxil oaldo etmoys imkan verordi. Sothi axin vo yuyulmus
torpaglarla borabor giibro vo pestisidlor do itirilir. Buna goro do torpaglarin su eroziyasindan
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gorunmast xiisusi aktualliq kosb edir. Hazirda alim vo miitoxassislorin garsisinda eroziya
proseslorini onun biitiin tozahiir formalarinda minimuma endirmok ximi bir vozifs durur.
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SUMMARY
SCIENTIFIC AND METHODOLOGICAL RECOMMENDATION FOR THE
PROTECTION OF SOIL FROM EROSION PROCESSES
Mardanov I.1., Agayev T.D., Almammadli M.G., Yusifova S.N.

Keywords: erosion, slope, soil, agrotechnics, agriculture

In the article quantitative indices about degree of erodibility of soils in certain regions of
the Azerbaijan Republic, feature of formation of a superficial drain and the factors influencing its
development, possibilities of the forecast of erosion processes, the main directions of fight
against a plane and linear erosion are considered. Results of application of antierosion
phytomeliorative, agrotechnical actions in various administrative regions and natural zones are
analysed and optimum ways of rational land use are shown.
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Siini intellektdo biliklorin tasviri iigiin miixtalif metodologiyalardan istifads olunur.
Bunlara misal olaraq, semantik sabakalori, ontologiyani, freym va produksiya modellarini geyd
etmak olar. Baxilan layihads nevroloji xastaliklorin diagnostikast iizra ontogiyanin realiza
olunmasi istiqgamatinda semantik sobakonin, freymlor va onlara aid siniflor va slotlarin tayini
ortaya qoyulmug, bu proseslora aid qraflar va diagramlar verilmisdir. Siniflor vo ona aid
slotlarin  migdarinin ~ tayin  etmasinin  program tominati  Protege 2000 alaoti ilo
layihalondirilmisdir.

Giris. Biliklorin tosvirinin metodlarinin  oksoriyyoti axtaris miihitinin  kig¢ilmasi
istigamoatindo  horokot edirlor. Son zamanlar ekspert sistemlorindo biliklorin tosviri {igiin
ontologiyadan da istifado olunur. Ontologiyaya osaslanan metodologiyalarda tokrar istifado
qabiliyyati, yiiksok soviyyodo abstraksiya vo dasinma gabiliyyati daha ¢ox diqqoet morkozindo
yerlasir. Ontologiyanin bu qabiliyyatlorine gore bu layihads freym metodindan biliklorin tosviri
Uclin istifado etmisik. Freymlor varislik qabiliyystindon istifade edorak, biliklorin tosvirinin
imkanlarini giiclondirir[1].

Layihonin semantik sobokasinin yaradilmasi. Freym motodologiyast semantik
sobokolorin inkisafi naticasindo oldo edilmisdir, buna gora do ovvalco bu layihonin semantik
sabokosini yaradiriq [3]. Semantik sobokolords biliklorin zahiri strukturu topslor vo budaqglardan
ibarat olan istigamotlonmis qraf (soboks) soklindo formalagdirilir. Sabokonin topslori movzu
sahasinin mahiyyatlorini, (obyektlor, hadisolor, proseslor) budaqlart iso mahiyyatlor arasindaki
olagolori gostorir. Elementin hor hansi sinfo monsublugu vo yaxud hissenin tama aidliyi IS A vo
PART OF olagolori ilo ifado olunur. Xassalor iso IS (ibarotdir) vo HAS (malikdir) slagolori ilo
tasvir olunur. Budaqlarin vo topelorin tosvirine miioyyon mohdudluglar qoymagqla, miixtolif ciir
sabokolor qurmagq olar[6]. Semantik sobokolor asasinda nevroloji xostoliklorin diagnostikasi iizro
ekspert sisteminin biliklorinin tosviri asagidaki sokildo gostarilir. Xostoliklor 6 altsinfo boliiniir:
Urak vo damar xastoliklari, boyrak va sidik yollarimin xastaliklari, nevroloji xastaliklor, goz
xastaliklari, qulaq, burun va bogaz xastaliklari, moda-bagirsaq xastaliklari. Nevroloji
xostaliklorinin kokii vo monsayi 5 altsinifdon ibaratdir ki, bu qruplarin xostsliklorinin biitiin
mongad baximindan bu xassoyo malikdirlor. Masalon, Pseudo tumor cerebri vo Brain tumor
xostoliklorinin imumi xassolori budur ki, onlarin hor ikisinin monsgayi intracranial tozyiginin
artmasidir. Nohayat, 34 nevroloji xastolik mongo baximindan 5 qrupda yerlosir. Misal ii¢lin bu
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xastaliklarin birisinin biliklarinin tosvirini izah edirik. Pseudo tumor cerebri xastaliyi ki, monsayi
intracranial tozyiqinin artmasidir, 8 xostolik olamotino (simptomuna) malikdir. Basqa sozlo
desak, bas agrisi, gozlorinin igi siskin olur, tinnitus (viziltr) var, xasto uzun miiddatli A, D
vitaminlorindon istifado edir, ¢opgézlik, gérmolords pozgunluq, qulaglarda tinnitus (vizilti).
Xosto gonc xanim olur. Simptomlart olan xastonin xastoliyi Pseudo tumor cerebri diagnostika
olunur. Biz bu layihonin biliklorinin tosvirinds iyerarxik semantik sobokolorindon istifado edirik.
Iyerarxik semantik sobokolorin sado semantik sobokolorindon osas fargi bundan ibarotdir ki,
burada sobokoni altsobokoloro (fozalara) bolmok vo onlar arasinda olagolor yaratmaq
miimkiindiir. Biitlin topalor va budaqlar he¢ olmasa bir fozaya daxil edilir, sobakodo mévcud olan
miixtolif fozalar1 nizamlayib, fozalar agacini toskil edirik. Fozalar agacinda, topolor fozalara vo
budaqlar da goriintii olagolorino uygun golir. Buna goro ki, bizim bu agacimiz bir sohifodo
yerloasa bilsin, biz burada niimuns iigiin bazi téroma vo valideyn fozalarini1 vo onlarin alagolorini
gostaririk.

Insana aid xostoliklor

ISA IS7A I§A IS\@ 1554 A
Urak vo dammar xastaliklori
Boyrok vg/sidik QuladyNurun va Vsdo-bagirsaq
Yollarinin &ostoliklori  Nevrolofi xostoliklori  G6z xosKliklori  bogaz xostiklori x3staliklori
HAZ AS AS AS
Xastiliyin koki beyin
Damarlarinin  zodolonmasidir Xostilifin kokii  Xostliyin kokii Qstiliyin kokii
epilepsjgadir intracranill tozyiginin degenrativlikdir
artmasidir

Xastliyin kokii
Sinir siSteginds

olan infeksiyalardir

PART OF PART OF

O Pseudo tumdr Cerebri Braix tumors
O O O Xagtoliyi Xxostyiyi
HAS” HAZ HAS HQAS FASNLAS HA HAS
Bas agris1  Gozlarinm ici Tinnitus var Uzun middatli Copgozlik  Gormalords Qulaglarda Xasto gonc
siskin olur vitamin A,D istifado edir pozgunluq Tinnitus(vizilti) xanmmdir

Sakil. 1. Nevroloji xastaliklorin diagnostikasi tizra ekspert sisteminin semantik sabakasi
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Layihonin biliklorinin tasvirino aid freymlorin yaradilmasi. Miixtolif tosvir
modellorinin stlinliiklorini 6ziindo birlogdiron tosvir lisulunun hazirlanmasma edilon cohdlar,
nohayat, 1975-ci ildo M.Minski torafindon freym modelinin yaradilmasi ilo naticolondi[4]. Freym
hor hansi standart situasiyanin tosviri iiglin verilonlorin strukturunu oks etdirir bizdo baxilan
ekspert sisteminin biliklorinin tosvirinds freymin imkanlarindan istifade etmisik. Hor bir freym
miioyyon konseptual obyekti tosvir edir, homin obyektin konkret xassalori vo ona aid olan faktlar
iso baxilan freymin struktur elementlorindos (slotlarda) tosvir edilir. Hor bir freymlo miixtolif
informasiya (o ciimlodon prosedurlar) alagolondirilir. Masolon, baxilan freymdon neco istifado
etmali, freymin yerino yetirilmosindon gdzlonilon naticalor, hamin naticolor alinmadiqda na
etmali va s. Biitiin freymlor qarsiligh slagslondirilir vo prosedur biliklarle birlikde vahid freym
sistemi toskil olunur. Konseptual tosvira iyerarxiklik xas oldugundan, biliklorin tam formasi
Iyerarxik struktura malik olan vahid freym sistemi soklindo qurulur. Slotlarda miixtalif verilonlor
saxlanilir, o ctimlodon, raqomler, riyazi ifadolor, motnlor, proqramlar, ¢ixaris qaydalari, baxilan
vo ya digar freymlorin slotlarina istinadlar vo s.[5]. Har bir freymin strukturunu asagidaki kimi
tosvir etmak olar:

[ Freymin Adi:
1-ci Slotun Adi ( 1-ci Slotun qimati);
2-ci Slotun Ad1 ( 2-ci Slotun gimati);

i
n-ci Slotun Adi ( n-ci Slotun qimati) ].
Bu struktura asason baxilan ekspert sisteminin biliklar tosvirinin freymlorini va slotlarimni
belo toskil edirik:
1-ci freym:
[ Freymin adi: nevroloji xastaliklori;
1-ci slotun Ad1: xastaliyin tabioti-( slotun qimati: nevroloji xastaliklori );
2-ci slotun Adr: xastaliyin mansayi-( slotun qimati: sinir vo beyin);
3-cii slotun Adi: Freymin novii (abstrakt ya konkret)- ( slotun qimati: konkret); ]
2-ci freym:
[ Freymin adi: nevroloji xastaliklorinin qruplari;
1-ci slotun Adi: xastoliyin qrupu- ( slotun qimeti: 1-don 5-5 godar nevroloji xastaliklorin asas
gruplarinin birisi );
2-ci slotun Adr: xostoliklorin monsoyi-( slotun gimati: nevroloji xastaliklorinin 5 mongayindon
birisinin ad1);
3-cii slotun Ad1: Freymin novii (abstrakt ya konkret)- ( slotun qimati: abstrakt); ]
3-cii freym:
[ Freymin adi: hor bir qurupa aid xastaliklor;
1-ci slotun Adi: 3-cii qrupdaki xostoliklorin adlari-( slotun gimoti: Pseudo tumor cerebri, Brain
tumors);
2-ci slotun Adi: xastoliyin tobiati-( slotun qimati: nevroloji xastaliklori );
3-ci slotun Adr: xastaliyin mongayi-( slotun qimati: intracranial tozyiqinin artmast);
4-cii slotun Adi: Freymin novii (abstrakt ya konkret)- ( slotun qimati: abstrakt); ]
4-cii freym:
[ Freymin adi: qruplarda yerlason xastaliklorin har birisinin ad;
1-ci slotun Adi: xastaliyin adi-( slotun qimati: Pseudo tumor cerebri);
2-ci slotun Ad1: xastaliyin tobiati-( slotun gimeti: nevroloji xastaliklori );
3-cii slotun Adi: xastaliyin mansayi-( slotun qimati: intracranial tozyiqinin artmast);
4-cii slotun Adi: xastoliyin slamatlori, simptomlari-(slotun qimati: xastaliyin 8 simptomlarinin
siyahisi);
5-ci slotun Adi: Freymin novii (abstrakt ya konkret)- ( slotun qimati: konkret); ]
5-ci freym:
[ Freymin adi: slamot-simptom;
1-ci slotun Adi: 8 simptomun birisinin adi-( slotun qimati: bag agrisi, gézlarinin i¢i siskin olur,
tinnitus(viziltl) var, xasto uzun miiddatli vitamin A,D istifade edir, ¢opgozlik, gdrmolordo
pozgunluq, qulaglarda tinnitus(vizilti), xosto gonc xanimdir simptomlarinin siyahisindon birisi );
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2-ci slotun Adi: simptom yerlosdiyi qrupun adi-( slotun qimoti: simptomlarin 10 qrupunun

birinin ad1 );

3-cii slotun Adi: baxilan simptomun siddati-( slotun qimati: ¢cox yliksak, yliksak, orta, asagi, ¢ox

asagt);

4-cii slotun Adi: baxilan simptomun xastaliyin diaqnozuna tasir etdiyi dorace- (slotun gimati: 1-
don 5-a godar doracadon birisi, xastoliyin bagvermo ehtimalina ¢ox az tosir qoyarsal doyari vo on

¢ox tosiri olarsa 5 dayari verilir);
5-ci slotun Adi: simptomun novii (abstrakt ya konkret)- ( slotun qimati: konkret); ]

Freymin adi: nevroloji xostoliklori

Slot 1

Slot 2

Slot 3

Nevroloji xastoliklori
-
( . e .
sinir vo beyin
-
~
konkret
-

Freymin adi: nevroloji xostoliklorinin gruplar:

Slot 1

Slot 2

Slot 3

1-don 5-5 gador nevroloji
xostoliklorin osas
qruplarmin birisi

A4

nevroloji xostoliklorin 5
monsayindon birisinin ad1

N

prototip

VAN

Freymin adi: hoar bir qurupa aid xostoliklor

Freymin adi:

gruplarda yerloson xostaliklorin adi

~
Pseudo tumor cerebri, Brain
Slot 1
tumors
- J
e N
Slot 2 nevroloji xastoliklori
> - J
e N
Slot 3 intracranial tozyiginin
artmasi
- J
'd . Y
Slot 4 prototip
. J

Freymin adi: slamot-simptom

Sakil. 2. NDDES sisteminin freymlarinin grafik formasi, siniflorin alaqalori

VAN

A

slot 1 Pseudo tumor cerebri
(e}
.
e
Slot 2 nevroloji xastaliklori
.
e
Slot 3 intracranial tozyiginin
L artmasi
-
Slot 4 xostoliyin 8 simptomlarinin
L sivahisi
-
konkret
Slot5
.

Slot 1

Slot 2

Slot 3

Slot 4

Slot5
.

-

-

Xastaliyin 8 simptomundan
birisi

N

N\

simptomlarin 10 qurupunun
birisinin ad1

J

cox yuksak, yiksok, orta,
asagl1. cox asagl

.

A4

-

1-don 5-2 godor

J

.

konkret

J
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Burada goriiniir ki, freymo osaslanan metodda biliklorin tasvirine bir siipersinfa (super
class) vo 4 altsinfo (subclass) ehtiyac vardir. Freymlorin grafik formasi vo slotlarin olagolori
asagida gostarilir. Siniflorin va altsiniflorin olagalari istiqgamatlonmis oxlarla niimayis olunur.

F freymo S slotu toyin etmok ti¢iin asagidak: alqoritm slverislidir[2]:

Function Find-Slot-Value (S,F)

{ if (F,S)==
Then return V
Else if instance (F,F")
Then return Find-Solt-Value (S, F")
Else if subclass (f,fs)
Then return Find-Slot-Value( f,fs)
Else return FAILURE; }

Buna gors ki, gostorak f; freymi, f, freymin niimunasidir, instance (f; , f) fonksiyasindan
istifado edirik. Subclass (f; , f,) funksiyasi iso bunu gostorir ki, f; freymi, f, freymin altsinifidir.
Biitovlikdo F freymindo S slotunun gimotlondirmosindo 4 voziyyat ortaya ¢ixa bilor. F bir
generik(iimumi) freym olmadan S slotun miqdar1 masalon V olur vo o miqdar da Find-Slot-
Value (S,F) funksiyasi vasitosilo qaytarilir vo is yekunlasir. Amma F bir generik freym olarsa, 3
vaziyyat qarsiya ¢ixacaqdir. 1-ci vaziyyatdo F’ freymi F freymin niimunosi olub, Find-Slot-
Value (S, F’) funksiyas1 ¢agirilir va onun ¢ixisi qaytarilir. 2-ci vaziyyatds fs freymi, F freymin
altsinfi olub Find-Slot-Value( f,fs) ¢agirilir vo onun ¢ixis1 qaytarilir. 3-cli vaziyyat o zaman
qarstya ¢ixir ki, S slotuna he¢ miqdar verilmir vo FAILURE qaytarilir[7].

Nevroloji xastaliklorin ontologiyasina aid siniflor yaradilan zaman o siniflorin slotlar1 da
toyin olunur. Sonda iso o slotlarin miqdar1 miioyyon edilir. Bu masslonin avtomatlagdirilmasina
nail olmaq ii¢clin on maslohtali instroment Protege 2000 aloti ola bilor ki, bizim se¢imimizin
birinci yerini almigdir. Siniflor vo slotlarin miisyyon edilmasinin naticolori agagida gostorilir:

Birinci sinifin adi NX(nevroloji xostoliklori) verilmisdir ki, bu supersinfin 2 slotu
(NDDES SLOT NATURE vo NDDES SLOT TYPE) vardir. Asagida bu sinfin slotlarinin
xiisusiyyetlori gostorilir:
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ikinci sinfin adi NXQ ( nevroloji xastaliklorin qruplart) verilmisdir ki, bu sinfin 4 slotu vardir.
NDDES_SLOT_ROOT, NDDES_SLOT QROUP NAME, NDDES SLOT NATURE
NDDES SLOT TYPE slotlari. Asagida bu sinfin slotlarinin xiisusiyystlori gostorilir:

Vo
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Ugiincii sinifin adi NXQX (nevroloji xastoliklorin qruplarina aid xostoliklor) verilmisdir
ki, bu sinifin 5 slotu vardir. NDDES_SLOT_ROOT, NDDES_SLOT_QROUP_NAME,

€ b 0 2]

NDDES SLOT NAMEI, NDDES SLOT NATURE vo NDDES SLOT TYPE  slotlar.
Asagida bu sinfin slotlarin xiisusiyyatlori gostorilir:
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Altinct sinfin adi Simptomdir. Bu sinfin 10 slotu vardir. NDDES SLOT ROOT,
NDDES_SLOT_QROUP_NAME, NDDES_SLOT_SYMPTOMS, NDDES_SLOT_NAME1 ,
NDDES_SLOT_QROUP_NAME, NDDES_SLOT_SYMPTOM_QROUP,

54



Amooji Ali Saban, Fetanat Abdolhamid Hamdulla

NDDES SLOT IMPACT FACTOR, NDDES SLOT QUANTITY, NDDES SLOT NATURE
vo NDDES SLOT TYPE slotlari. Asagida bu sinfin slotlarinin xiisusiyyotlori gostorilir.
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Freym osasinda biliklorin tosviri burada sona catir. Isin davaminda maraqlanan
tadqiqatcilar bu biliklori jess yaxud ayr1 bir ¢ixarig metodi ilo realizo eds bilarlor.

Natica. Ontologiya siniflorin absrtakt nlimunalorinin bir kompleksi ilo birlikds bir bilik
bazasini togkil edir. Siniflor (Classes) ontologistlorin oksariyyotinin diqgatini colb edir vo
domain konseptlorini tosvir edir. Daha spesifik konseptlori tosvir etmok ii¢lin bir sinfin
altsiniflori (subclasses) ola bilor. Bir ontologiyanin yaradilmasi prosesi ardicil sokilds asagidak:
morhalolords yerina yetirilir:

— siniflorin bir altsinif-supersinif iyerarxiyasinda yerlogdirilmosi;

— slotlarin torifi vo o slotlarin qabul eds bilacak miqdarlarinin tayin edilmasi;

— sinif niimunalori ligiin slotlarin qimatlondirilmasi.
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PE3IOME
OIUCAHUE 3HAHUM B SKCIHEPTHOI CUCTEME JIUIS1 IMATHOCTUKHA
HEBPOJIOTMYECKHNX 3ABOJIEBAHU HA OCHOBE METOJIA ®PEMMA
(c momombr0 anmapara Protege-2000)
Amooricu Anu Ill., @emanam Ao600axamuo X.

Kniouegvie cnoga: >kcnepmuas cucmema, OHMoN02Us, Memoo @petima, OUAZHOCMUKA,
onucanue 3HaHul, K1acc, ciom.

Metoapl pemieHHsT TPoOOJIEM COBPEMEHHOW JKU3HHM PEATU3UPYIOTCS TEXHOJIOTHUSIMU
00paboTku 3HaHUH. B HMCKyCCTBEHHOM HHTEIJIEKTE Uil ONMCAHUS 3HAHWH HCIOJB3YIOTCS
pas3JInYHbIE METOJOJIOTUH, CPEAN KOTOPBIX MOXHO OTMETHTh TAaKHUX, KaK CEMAHTUYECKHUE CETH,
OHTOJIOTHUS, QpeiiM U mpoayKuus. B maHHOM mpoekTe B HAIpaBICHUH peai3alliy OHTOJIOTHUH
JUIl TMaTHOCTHKTH HEBPOJIOTMYECKHX 3a00JIEBaHUI PAaCCMOTPUBAIOTCS CEMAHTUYECKHE CETH,
(peiiMbI 1 orpeieTIeHne UX KJIACCOB U CJIOT, JaHbl AUAarpaMMBbl U TpaduKy TaHHOTO Tporecca.
[IporpammHoe oOecrieueHre KIIacCOB M ONPEENICHNE KOIUYECTBA UX CJIIOTOB CHPOEKTUPOBAHO
anmaparom Protege-2000.

SUMMARY
FRAME BASED KNOWLEDGY REPRESENTATION IN THE NEUROLOGICAL
DISEASES DIAGNOSIS EXPERT SYSTEM
(using Protege 2000 )
Amooji Ali Sh., Fetanat Abdolhamid H.

Keywords: expert systems, ontology, frame, diagnostics, knowledge representation, class, slot.

Different methodologies are used to knowledge representation in the artificial intelligence.

For example semantic networks, ontology, frames and production models can be
mentioned. In the article implementation of neurological diseases diagnosis ontology semantic
network and the frames, slots have been investigated. For determining the amount of slots
relating to the classes Protege 2000 instrument have been used.
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Giris. Eyni adli birinci moqalodo roqomsal idarsetma (tonzimloma) sistemlornin (RIS)
diskret otiirmo funksiyasina vo ya xarakteristik tonliyino geyri-xatti (My0bius) ¢evirma totbiq
etmoklo dayaniqliginin todqiqginin alqoritmlorine baxilmisdir [1]. Qeyri-xatti ¢evirmo RIS-in
dayaniqliginin todqiq edilmesi {igiin fasilosiz xotti tonzimlomo sistemlorinin molum Raus,
Hurvis, Mixaylov vo Naykvist dayaniqliq kriterilorindon istifado etmoays imkan verir. Bu tisulun
catismazlifi qeyri-xotti ¢evirmonin yalniz ollo aparilmasindadir vo prosesin  tam
avtomatlasdirilmasina imkan vermir. Bu maqalado iso RiS-in dayaniqhiginin qeyri-xotti ¢cevirmo
aparmadan bilavasito diskret Otiirmo funksiyasina vo ya xarakteristik tonliyo osason todqiqi
algoritmlarinin islonmasing va onlarin MATLAB miihitinds proqramlarina baxilir.

Sur-Kon dayaniqlq kriterisi. Rogomsal idaroetms sisteminin xarakteristik tonliyi

n n-1 n—-2
D(z)zaoz +ayz +a,z +..+a z+an=0 (@)

2

soklindadir.

Sistemin dayamiqli olmas iiciin xarakteristik tonliyin amsallarindan tortib edilmis
AK determinantlant K tok olduqda sifirdan kicik (4k<0), K ciit olduqda sifirdan béyiik
(4k >0) olmahdirlar. Bir vo ya bir neco determinantin qiymati sifira barabor olarsa
(Ak =0), onda sistem neytral olur.

AK determinantinin iimumi qurulusu asagidaki kimi olub, K -nin giymeotinden asil1 olaraq
dlciilori va torkibi doyisir. K =1,2,...n qgiymetlori alir. Sistemin dayaniqhigim yoxlamaq iiciin
N odod determinant tortib edilir. Hor bir determinantin 2K satri va bir o qodar do siitunu olub,
olciileri K x K olan 4 blokdan (A, B, C, D) ibaratdir.

Goriindiiyl kimi, C vo D bloklar1 uygun olaraqg, B vo A bloklarindan elementlarinin isaralori
dayisdirilorak vo transponire edilmasindan ibaratdir. Alqoritm asagidaki addimlardan ibaratdir:

1. Xarakteristik tonliyin tortibi vo amsallar1 verilir;

2. Determinantlarin qiymatlorini yazmagq {i¢iin ¢ massivi toyin edilir;

3. Determinantlar1 toskil etmok vo gqiymotlorini hesablamaq tg¢iin dovr toskil edilir

(parametri nl);

4. Determinantin (Sk), A vo B bloklarinin (sk1, sk2) dl¢iilori toyin edilir;

5. Avo B bloklar tartib edilir;

6. A vo B bloklarindan determinant tortib edilir vo qiymoti det(sk) funksiyasi ilo

hesablanib ¢ massivinin uygun elementino yazilir;

n-1
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7. k-nin tok va ciit qiymatlori ii¢iin determinantlarin hom monfi, hom do miisbat isarolori
sayilir:
ktp, ktm — uygun olaraq k — nin tok giymatlori iiglin determinantlarin miisbat vo monfi
isaralorinin sayi;
kcp, kecm — uygun olaraq k — nin ciit giymatlori ligin determinantlarin miisbat vo
monfi isaralorinin sayi;

8. Sistemin dayaniqli olmas1 ktm+kcp=n, dayanigsiz olmasi ktp+ kecm>0 sortlori ilo
mioyyan edilir. Bu sortlorin 6donmomasi sistemin neytral olmasina dolalst edir.

_ A B
20 0 0 -0 I (i, fyq 0. an—.i:+1_
@y Gy 0 -0 | 0 Un g Oz
92 4 © 0 | L A R/ S e
: | : :
L -
pr=| B fi2 B T 0 0 0 dy
i, 0 0 - 0 |'ﬁn ) -dy 7]
1 G 0 -0 | 0 - -t [
g -y -y - 0 l[:' 0 "y g
- g "y pyatl, ps -l | o 0 0 iy A
C D

Proramin motni asagidaki kimidir:

'RIS-in dayanigliginin Sur-Kon Kriterisi ila tadqiqi’
n=3;
d=[11.30.320.02];
c=zeros(1,n+1);
for n1=1:n; n2=2*n1,
sk=zeros(n2,n2);
skl=zeros(nl,n1);sk2=sk1;
n3=nl;
foril=1:n1,
for j1=1:n3;
sk1(j1+il-1,i1)=d(j1);
sk2(i1,j1+i1-1)=d(n+2-j1);
end
n3=n3-1,
end
sk(1:n1,1:n1)=sk1; sk(1:n1,n1+1:n2)=sk2;
sk(n1+1:n2,1:n1)=-sk2";sk(n1+1:n2,n1+1:n2)=-sk1";
c(1,n1)=det(sk);

end

c

ktm=0;ktp=0; kcp=0;kcm=0;
foril=1:2:n

if ¢(1,i1)<0 ktm=ktm+1;
else if ¢(1,i1)>0 ktp=ktp+1;end
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end
if ¢(1,i1+1)>0 kcp=kcp+1;
else if ¢(1,i1+1)<0 kem=kcm+1;end
end
end
if ktm+kcp==
disp (‘Sistem dayaniqglidir’)
else if ktp+kecm>0
disp (‘Sistem dayanigsizdir')
else
disp (‘Sistem neytraldir’)
end
end

Ciiri dayamqhq kriterisi. RIS-in xarakteristik tonliyi (1) soklindadir.
Sistemin dayanigh olmasu ii¢iin a >0 va D(z) xarakteristik tonliyinin om-

sallarindan tortib edilmis cadvalin (Cadval 1) sifirinci siitununun tok satir elementlori
sifirdan boyiik olmahdir.

Cadval 1l
0-c1 githin 1-c1 siitun n-1-ci giihun &_lllltfﬁl A
“10 =4y C1 =4 o Pl Ty C1n = 4,
Cao=a, Ca1=e1 e [ Czm= Can=dp
Can=Crg — Aslqp|Ca1=011 — Agly) s |Cam1 = g — AaCopn| O3 = As=caofC1o
Can=0C3,1 Ca1=0C5, 2 | Cam1= Ca0 Con=
Cso=Cqp— AsCap|Ts1=C51 = Cq1 — AsCyy | [C5pa= 0 Csn ™ As = Cqp [Cap
Cen= e wa Cg1=Csna v [ Cgpa= 0 Com ™
Conno = Canza™ | 0 0 v Aren =
— 102010 = C3u10/C2n20

Cadvaldon goriindiiyli kimi, onun ciit sotir elementlori 6ziindon ovvolki tok sotirlorin
elementlorinin tors ardicilligindan ibarotdir vo cadvealin 3-cii sotirdn baglayaraq tok satirlori
0zlorindan avvalki iki sotrin elementlorindon cadvaldo gostrilon qaydaya uygun togkil edilir.
Cadvalin belo qurulusu dayaniqligin allo tadqiqi zaman alverislidir. Avtomatlasdirilmis tadqiqat
zaman1 cadval 1-doki clit sotirlora ehtiyac yoxdur vo 2-ci sotirdon baslayaraq, hor bir satir
0ziindan avvalki satra asason toyin edilir (Cadval 2).
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Cadval 2
0-c1 giitun 1-ci giitun n-1-ci itun n-ci 2
situn
CLD ={ID Cl_,]. = al - Cl,?‘!—]. = an—]_ Clin =an
0.0=Co ~ AL1al 1=~ ACiar | |0 py= Ol T ALy | =0 | Ay=cy, /o
Ca1— — = h
Cap=Crg— AsCep|"31=C0 1 — A Lo =0 Cq, =0 A; Cg:ﬂ_lXC_-:u
Cﬂ_s = an = U 0 U
2 C n-1,0 lﬂzcﬂ—l:l f[":ﬂ-l:ﬁ
_l'ﬂ n-1.1

Cadval 2-yo goéro dayaniqliq sorti homin cadvolin sifiriner siitununun biitiin ele-
mentlorinin sifirdan boéyiik olmasidir. Homin siitundaki menfi isarsli elementlorin say1
xarakteristik tonliyin vahid radiuslu ¢evrodon konara diison koklorinin sayina borabar olur. Ciiri
dayaniqliq kriterisinin avtomatlasdirma mogsadils, islonmis alqoritmi asagidaki kimidir:
Xarakteristik tonliyin tortibi vo omsallar1 (d massivi) verilir;

Ciiri codvalini ifads edon massivin (C) olgiilori toyin edilir;

Cadvlin birinci satri tartib edilir;

Cadvalin digar satirlorinin tortib edilmasi ligiin dovr qurulur;

Cadvalin digor satirlori tortib edilir;

Cadvalin sifirinc stitununda manfi isarali va sifira barabor elementlor ayriliqda sayilir;
Monfi isarali vo sifira borabor elementlorin sayindan asili olaraq, sistemin voziyyati
haqqinda molumat verilir.

Proramin motni asagidaki kimidir.

Noogk~whPE

'RIS-in dayanigliginin Curi Kkriterisi ils tadqiqi’
n=3;
d=[1 0.2 -0.96 0.288];
c=zeros(n+1);
for il=1:n+1; ¢(1,i1)=d(il); end;
nl=n+1;
fori1=2:n+1;
r=c(il-1,n1)/c(i1-1,1);
for n2=1:n1;
c(i1,n2)=c(i1-1,n2)-r*c(il-1,n1+1-n2);
end
nl=nl-1;
end
n1=0; n2=0;
foril=1:n+1
if ¢(i1,1)<0 n1=nl1+1; end
if c(i1,1)==0 n2=n2+1; end
end
if n1>0
disp('Sistem dayaniqgsizdir. Cevreden kenar kokleri sayi')
nl
else
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if n2>0 disp('Sistem neytraldir')
else
disp('Sistem dayaniglidir’)
end
end
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In this article the algorithms of study the stability of digital system control in surroundings
of packet applied programs MATLAB without application any transformation are considered.
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Kak u3BecTHO, BO MHOTUX MHKEHEpPHBIX pacdyeTax MpHXOAUTCS mpuberatb kK dopmyre,
KOTOpass BbIpakaeT auddepeHnnanbHy0 (YHKIUIO paclpenesieHus BPEeMEHH IpeObIBaHuUs
(PBII) wactuir B eMKOCTsIX (pe3epByapax) ¢ HEMpPEpHIBHBIM MOTOKOM KHJIKOCTH WM Ta3a.
[Torsitre Gynakuus PBIT umeer obmenuciuumaapHoe ynorpebieane. OHO BOCTpeOOBaHO HE
TOJIbKO B MPOEKTHPOBAHUU XUMHUUYECKUX peakTopoB [1,2,3], HO U B TEXHUKE IMCEBIO0KIKEHUS
CBIMyYUX MarepuayioB [4,5], B KPUCTAITU3AMH U U3MEIBYCHHUS MaTepuaioB [S], B mpoleccax
pacubUIUTENBbHOM CYyIIKH [6], U T.1I.

Ha mnporskeHunm BecbMa JUIMTEIBHOTO BPEMEHM (YHKIMIO paclpeiesieHuss BpeMeH
npeObiBanus (PBII) m1s mpoTOYHBIX peaklMOHHBIX CHCTEM C HJA€ajbHBIM MEpeMEelINBaHUEM
BEIIECTBA MPUHSITO BHIPAXKATH MOKa3aTeIbHOH, yObiBaromeit gpynkiueii [1-10] Buna:

E(t) = %exp[— lj )

T

Bonee meranbHOE pacCMOTPEHHE MPOTOYHBIX CHCTEM C MEJIKOJUCICPCHBIM TBEPIBIM
KaTaJIn3aTOPOM CKOHIICHTPUPOBAJIO BHUMAaHKUE HA TOM, 4TO, CY/s 10 JJAHHOH (opMyIie, yacTuia
HETPEPHIBHOTO TMOTOKA, BOIIEAIIAasi B peakTop (pe3epByap), OyaTo Obl MMEEeT HauOOJBIITYIO
BEPOSITHOCTh MTHOBCHHOTO BBIXOJIJa W3 HEro, IOCKOJbKY O3KCIIOHCHIMAIBHBIM 3aKOHOM
onpeneneH MakCUMyM (GYHKIUU (1), KOTOpBIH MPUXOAUTCS WMEHHO B HAvajdbHBI MOMEHT,
korma t=0.

U, B camom ke nene, cmbici auddepeHnnaibHol QYHKIIMHA pacTpeieICHUs 3aKIIF0YaeTCs
B TOM, 4TO €10 ompeneneHa BepostHocTh P(t) = E(t)dt HaxokaeHHs TPOM3BOJIBLHON YACTHIIBI B

anmapaTe B TCYCHUE BPEMEHH, HE MEHbIIIEM, YeM t 1 He Ooubiem, yem t+dt .

JanHblil akT sBIsSETCA BechbMa CYIIECTBEHHBIM apryMEHTOM ToMy, uTo (opmyna (1) He
KOPPEKTHO OTpPa)kaeT CTATUCTHYECKYIO IPHUPOJY PAcCMaTpUBAEMOIO CIIydallHOro Ipolecca
HAXOXKJCHHUS YaCTHUIIBI B PEAKTOpEe, YTO AOMHUHHMPYIOUIMM (DaKTOPOM 371€Ch JOJKHO SIBISATHCA,
Kak 1 B ¢opmyine (1), cpenHee THAPOAMHAMHYECKOE BpEeMsl MPOTOYHOH CHCTEMBl 7, HO
MaKCHMYM 3TOTO paclpeeeHus JODKEH MPUXOIUThCS IMEHHO Ha BenmuunHy t=7,a He t=0.

V N
3neck 7 =— - ruApoanHaMuyeckoe Bpems; V — o0bem; Q —oOBeMHBIN pacxo/1 BeliecTBa.

PaccmaTrpuBaromuiicss CiaydaHbI TPOILIECC POJCTBEHEH MPOLEccaM, MOIYAHSIOMIUMCS
HOPMaJIbLHOMY 3aKOHY pacTpe/ielIeHUsI ¢ MaTEMaTUYECKUM OXKUJaHHUEM, PaBHBIM BeIMUUHE 7 . B
JNEHUCTBUTENLHOCTH, TE€ TPUYHHBI, KOTOPHIE BBI3BIBAIOT MPEKIECBPEMEHHBINH (OTHOCHUTEIHHO
BEJIMUMHBI 7 ) BBIXOJ YaCTUIBI W3 ammapara, B CTaTUCTUYECKOM OTHOIIEHHH C TOU Ke
WHTEHCHUBHOCTBIO MOTYT BBHI3bIBaTh €€ 3aJepKKy B ammapare (Ipu3HaK CHMMETPUH Xaoca).
Yacrtwuia, Bomieamas B pe3epByap, MOKET MTHOBEHHO BBIXOJUTH U3 HETO WM HAXOJIUTHCS B HEM
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OCCKOHEYHO [I0JIT0, HO MaKCHUMajlbHasi BEPOSITHOCTH JIOJDKHA TPUXOJUTHCS Ha BEIUYHUHY
CpeIHEero TMIpOJUHAMHUYECKOro BpeMeHH moroka. OueBunHo, QyHkuus (1) 3To CBOWCTBO He
OTpakaer.

OyHKIMS, IPEATIaraascs B3aMeH, UMeeT CIeAYIOLUI BUI:

2
04733 [ _ % t, @

T T

E@t) =

Ha puc.l mnoxaszansl rpaduku obemx QyHkiui - obmenpunsTon (1) (kpuBas 1) u
npeanaratomeics (2) (kpuas 2).

1
09
08
07
06
05
04
03¢
02

RTD function,E(t)

01

0

Time,t

Puc.1. I'paguxu ¢ynkyuii (1) u (2) npu eeruuune cpeoHepacxoOHO2O BpeMeHU
npebvisanus, pasrnoti Ha T =1.

Kak BuAHO, € AMHCTBEHHO, YTO MOXET POJAHUTDH 3TU (QYHKIUH, - 3TO OJUHAKOBAs BEIMYUHA
XapaKTepHOr0 BPEMEHU ACHMIITOTMUYECKOIo MpUOIMKEeHUs K Hymro. M3BecTHO, 4TO B Teopuu
JIMHENHBIX CUCTEM 3Ta BEJIMYMHA ONIPEEIeHa KaK IOCTOSIHHAS BPEMEHH JTUHAMHYECKOT O 3BEHA.

C sTOro ommOOYHOr0 OTOKIECTBICHUS XapaKTepucTHueckoro napamerpa Gpynkuuu PBII
C TIOCTOSIHHOW BPEMEHM IEPEXOAHOrO Ipolecca B KOHCEPBATUBHOM IMHAMUYECKOW MOJAEIH
M3MEHEHHUs KOHIIEHTPAllMU Ha BBIXOJIE MPOTOYHON CHCTEMBI, BEPOATHO, OEpeT CBOE Hayallo HE
coCTOATeNbHAs HJesl OJKCIepUMeHTanbHoro ompenenenus ¢yukuuun PBIL. Bnocnencreue -
HEKOPPEKTHOCTh LIE€JIOr0 psifia IMOAXOJ0B K TEOPETHYECKHM JI0KA3aTeIbCTBAM HEBEPHOMU
dopmyns (1) [13,15,16] . Pa3zbsicHuM, B 4eM ke 3Ta HEKOPPEKTHOCTb.

Ommbouno npuHATO cuuTath [11-15], 9TO SKCHEepUMEHTaNbHBIN (HaKT, SKCIIOHEHIUATh-
HOT'O U3MEHEHUS! BO BPEMEHHU KOHIIEHTPALMU M0CiIe BBOJA Tpaccepa (MOPILMHU MEYEHbBIX YacTHIL)
B MPOTOYHYIO CUCTEMY B BHJI€ MTHOBEHHO JIEHCTBYIOIIET0 UMITYJIbCa MOKET OBITh paccCMOTpEHa
KaK MOJIeJIb BEPOSTHOCTH BPEMEHHU IMpeObIBaHUS YAacTUI B MPOTOYHOM cucTeMme. DTa MO3ULUsSL
NpPUHLMINAAIBLHO HeBepHa. [Ipu BBOJEe mHopuHUM MEYEHBIX 4YacTull (Tpaccepa), B ammapare
oOpa3yeTcs HEKOTOpasi KOHLEHTpalusi Tpaccepa, KOTopas ¢ TEYEHUEM BpEMEHH YOBbIBaeT IO
[IOKA3aTeIbHOMY 3aKOHYy. Pe3ynpTraT Takoro ombiTa JaeT MMIYJIbCHYIO IIEPEXOJHYIO
XapaKTepUCTUKY [0 KOHIIGHTpallMM Tpaccepa, YTO BecbMa OOBIYHO JJIs TOJy4eHUs
nepeaaTouHbIX GYHKUUH TUHEHHBIX cucTeM. OHAKO, 3TOT pe3yJbTaT He UMEET HUYEro OOIIero
C TeM, Kakasi BEpOSATHOCTh BbIXOJla MEUEHOM YacTHUIbl U3 amlmnapara BO BPEMEHHOM HHTEpBaje
(t, t+dt). B nHavaneHbiii MomeHT, T.e. mpu t=0, KOHIEHTpaIUsl B BBIXOJHOM I[OTOKE
MakcHMajbHa HE MOTOMY, YTO MPOM3BOJIbHAS YAaCTHI[A Tpaccepa UMEET MaKCUMAaJIbHbBIN HIaHC
MT'HOBEHHO IOKUHYTh 00bEM, a TOTOMY, YTO YHCJIO MEYEHBIX YaCTHI] BHaYaJle MAaKCUMAIIbHO.

OKCIOHEHIMAIbHBII 3aKOH M3MEHEHUS MacChl Tpaccepa, WM €ro KOHIIEHTpAlMH, 4YTO
SBJISIETCA pelieHneM 1updepeHnalbHOr0 ypaBHeHHS

©_ L, )
dt \Y,
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O Heobxo0umMocmu Koppekmuposku yHKyuu pacnpeoeieHus pemeru npeovl8anus
yacmuy 6 NPOMOYHBIX CUCIEMAX UOCAIbHO20 NePeMelueanus

HCTIOJIB3YIONIETOC KaK OCHOBA BO MHOTHX JIOKa3zarenbcTBax (Gopmyssl (1) , B yactHOCTH B [15],
TOBOPUT JIMIIb O TOM, YTO YHUCIO MEUYEHBIX YacTHUIl (KOHIICHTpPAIlUsS) B EMKOCTH CO BPEMEHEM
yOBIBa€T M ATO HAXOJUT CBOE TOYHOE OTPAKEHHUE B BBIXOJHOM IOTOKE, MOCKOJIBKY CHCTEMa
UJeaIbHO MepeMeuBaromasics. Takum 00pa3om, Mbl HE UMEEM OCHOBAHMS, CYJUTh O XapaKTepe
pacmpesesieHus: BpeMEHH MPEObIBAHUST YaCTHUIBI BCICACTBHE ITOTO OMBITA, BIPOYEM, U JIFOOOTO
JIPYroro, CBA3aHHOTO ¢ (PMKCHPOBAHUEM M3MEHEHHUS KOHIICHTPAIIMM BO BPEMEHH, IMOCKOJBLKY, B
JAHHOM CJTy4ae CTAaTUCTHYECKOE OIEHUBAHUE TI0 aHCAMOJITI0 HAOII0ICHUH 32 BCEMU YaCcTUI[AMU B
OJIHOM OIIBITE HE DKBUBAJICHTHO OIEHWBAHHIO IO MHOXKECTBY OIBITOB C OJHOW BBIJCICHHON
YacTUIIEH.

[IycTh HaMuM paccMaTpuBaeTCs HE CHCTEMa IIEpPEMEIIMBAHUSA, a CHCTEMa BBITCCHEHUS,
comepxamas N 4HCIIO sUeeK, Kakaas U3 KOTOPBIX BMEIIAET JIMIIb OJHY YacTHIy. B TeueHue
€UHUIIBI BPEMEHU B CHUCTEMY MOCTYMAET M YMCJA HOBBIX YAaCTHII, CJIEAOBATENIbHO, BpeMs

. N
npeObIBaHMs 000N YacTHIbl paBHO:7 = — . Ha f3bIKe CTOXACTUYECKUX IPOLECCOB TAKYIO
m

MOJIeJb MOXKHO ObLIO OBl XapakTepHU30BaTh TEM, UYTO BEPOATHOCTbh HAPYIIEHUN BO BPEMEHHOM
IIOCJIEZI0BATENBHOCTH BBIXOJA YaCTHULl U3 pe3epByapa OTHOCUTEIBHO IOCIIENOBATEIBHOCTH HX
BXOXJICHUS B HEro paBHa Hyxro. Jlanee, BBenem ¢akrop ciywaiiHoctu. [Ipuyem, Bo3Boas 3Ty
CJIy4alfHOCTh B paHI' Xa0ca MOKHO MOCTYJIUPOBaTh, YTO B 3TOM Cilydae Jito0as yacTtuua, Oyner
UMETh PaBHYIO BEPOSTHOCTH B TPOMU3BOJIBHBIII MOMEHT BPEMEHHU IMMOKUHYTH 00BEM, T.€. YaCTHIIA
Oyzer oTopBaHa OT MPEAbICTOPUH, U IEpEHIET BO BIACTh 3aKOHOB Xaoca. COCTOSHUS C MaJIbIMU
OTKJIOHEHUSIMH OT CpPEJHMX IOKa3aresnei OoJibliie BEPOSTHBI, TOCKOJIbKY XaoC €CTh Pe3yJbTaT
NeMCTBUSL MeXaHW3Ma IOJIABJICHUS HEOPAMHAPHBIX COCTOSHUM. MHBIMU cioBamu, OoJjblIue
OTKJIOHEHUSI OT TUAPOJMHAMUYECKOIO BpeMEHHM IpeOblBaHus 7 mnoTpedoBamu Obl Oosee
HEOpJAMHapHble (MaJlOBEpPOSATHBIC) Cly4yailHble B3aUMOJEHCTBUS W B OITOM  Cllydae
pe3yNbTUPYIOLIAsl BEPOSITHOCTh JIOJDKHA OblIa OBITH  ONpefelieHa KakK IPOU3BEICHUE
BEPOSITHOCTEH BCEX OTHEJIBHO B3ATBIX OAJIEMEHTApHbIX CcOObITUH. Yem Oonble pa3max
OTKJIOHEHHS, TEM MEHbIIE BEPOSITHOCTH B TMOJIYYEHHMM Takoro OTKJIOHeHHs. Kak yxe
OTMEYAJIOCh, CJIEYET YUYECTh TaKK€ CBOMCTBO CUMMETPUYHOCTH XaOTUYECKUX B3aUMOJIECHCTBU.
OTHMH apryMeHTaMu KakK pa3 M XapaKTepU3YIOTCS CIydalHbIe MPOLECCHI, MOAYMHSIOLINECS
HOpMaJIbHOMY 3aKOHYy pacnpezeneHus. CleoBaTeabHO, TAKOW KOHCTPYKLHHU JIOTHYECKOTO
BbIBOJIa JIOCTATOYHO, YTOOBI MPUMTH K MBICIM O MPAaBOMEPHOCTH HOPMAJIbHOIO 3aKOHa MJIst
¢ynkuun PBII B cucteme ¢ umaeanbHbIM mepeMmeninBaHueM. Temepb mepeiinem, k Oosee
cTporomy 000CHOBaHUIO (OPMYIIHI (2).

1. ®PBII ns1s NpoTOYHOM CHCTEMBI € OAHUM pe3epByapoM.

PaccMoTpuM BEpOSITHOCTHBIE XapaKTEPUCTUKU BPEMEHU MpeObIBaHUS MPOU3BOJILHOMN
YacTULIBI TIOCTIE MPOBEACHHUSI N -TO, JOCTAaTOYHO OOJBIIOrO YKCJA OMBITOB MO BIYCKY OJHOMN
MEYEHOHN YacTHlbl B pe3epByap ¢ o0bemMoM V B cocTaBe MOTOKa ¢ 00BEMHOM CKOpOCThiO Q.

HpI/IBe,[[eM BCE OTCUETHI B MacIITad TUAPOAUHAMHUYCCKOI0 BpPEMCHU T . CJ'ICZ[OBaTCJ'ILHO,

T
BOCIIOJIB3YCMCSI OTHOCHUTCJIIBHBIM OTKJIIOHCHHUEM X=——, Iac t- pcam3anuss BPECMCHU
T

npeObIBaHus B HEKOTOpoM ombiTe. Cchbutasch Ha IEHTPAIbHYIO TPEIETBHYI0 TEOpEMY O
MPUMEHUMOCTH 3aKOHa HOPMAJIBHOTO paclpeieNeHuss A CUCTEM C JOCTaTOYHO OOIBIIOTrO
yuciaa CIydalHbIMUA (DAaKTOpaMH, CyMMapHOE BIUSHHE KOTOPBIX OJNIM3KO K HYIO [16], MOXHO
ONpPENENNTh 7 KaK MaTeMaTH4ecKoe OKMIaHWe CiiydaiiHoW BenmunumHbl t, T.e. 7=MJ[t], a

IJIOTHOCTB paCIpCACICHUA CJ'Iy‘-IElfIHOfI BEJIMYMHBI X BBIPA3UTH OAHOMAPaMETPUUYCCKHUM 3aKOHOM
pacnpeaciCHusd CoO CTaHAAPTHBIM OTKIIOHCHUEM, T.€C. C HYJICBBIM MAaTEMATUUYCCKHUM OXXUAAHUEM U
CO CPCAHCCTATUCTUICCKUM OTKIIOHCHUECM, PABHBIM CIUHUILIC:
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P(x)=iexp —lx2 . (4)

N2 2

Jlanee myTeM COOTBETCTBYIOIICH MOJICTAHOBKH TOITYYHM:
2
1 1(t-7
Pt)=——exp| —=| —| |. ()
N2 2\ 1
3ameHa mepeMeHHOW B (4) moTpeOyeT HOPMHUPOBKH IOJIYYCHHOTO BbIpakeHUs (5) mis
obecrnieueHns paBeHCTBA HHTETPATIOB BEPOSITHOCTH, T.€. IPUHUMAsI BO BHUMAaHHUE COOTHOIICHUS

| P(x)dx = [fxmMt . Lo dx=tat, (6)
T T T
CJICOYCT 3alncCaTh:
1 1(t-7Y
P(t)=———exp| —=| — | |. 7
® NPTx: P 2( T j ")

Janee, cruemyer yd4ecTb, UYTO HOPMAIbHBIA 3aKOH pACHpPEICNICHUs MPEANoIaraeT
OTKJIOHEHHE ! OT MaTeMaTW4ecKoro OXuAaHus B MHTepBane (—oo,00), B KOTOPOM HHTETPai
BEPOATHOCTH, BBIYMCICHHBIN MO MOJBIHTErpadbHOW (QyHkuuu (7) paBeH eaunHuie. Bpems xe
npeObIBaHUS YaCTHUIIbI, OYEBUIHO, OrpaHndeHo B mosyocu (0,00), HO JJIs Hee TaKXkKe JOJDKHO
OBIThH BBIMOJIHEHO €AMHUYHOE 3HaYEHHE UHTEerpaja BeposTHOCTH. [ToaToMy dopmyna (7) nomkHa
OBITh HOPMHUPOBAHA TaKHUM OOpa30M, YTOOBI MHTErPal BEPOSTHOCTH NPUHUMAN E€IUHHUYHOE
3Ha4YeHHE, T.€. HEOOXOIUM y4YeT Pa3HOCTH:

L) ®© 0
[P(®dt—[P(t)dt= [P(t)dt=s, (8)
—o0 0 —o0
Juis omnpenienenus kodddunuenta macmradba v g ¢pyHkuuu (7). CnenoBaTenabHO:
1
=, 9
"T1ss ©

[TpumeuatensHo, yTo BennuuHa S =0.1571, Beruncnsemas no uHTerpanam (8), HeM3MEHHa Ipu
IPOM3BOJILHOM 3HAUYEHUH 7 . DTO TAKXKE SBISAETCS OJHUM U3 CBOMCTB (pyHKIMH (7).

ool 7 %
< (-]

008l ¢ o/ 1
= 007rg o
wm | :
g— 0.06F %
= 005t z 2
o e
% BDD E u“n/
E 0.04 - o Q nD‘ 3

o W

— o003ts *7**M¢—+—H+W$++/
o *.4-*" e 5 o,

002" : SO

024 5 o e

. ¥,
% 3 +$*#$
001 s a, g
L o, o S
0 L 1 L bl Y-8 & edinooa D ia sl " i 4

Time,t

Puc.2. @ynxyuu PBIl 0Onsa mpex npomouHvlX cucmem ¢ CUCmem C pasiudHbIMU
CPeOHepacxoOHbIMU — BpeMEeHaMU  npebbleaHus 6 annapame  UOealbHO20
nepemewusanus: 1 - T =5Smun; 2 - v =10 mun C; 3 - 7 =15 mun
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O Heobxo0umMocmu KOppeKkmuposKU GyuKyuu pacnpeoenenus epemeHu npedbléanus
yacmuy 6 NPOMOYHBIX CUCEMAX UOeATIbHO20 NepeMeuu8ans

Takum oOpazom, QyHKIUS, KOoTOpas mpeiaraercs B kadectBe (ynkuuu PBII, umeer
oTnuyure oT 00biyHOM ["ayccoBoil (hOpMBI JIHIITE YCEYEHHOCTHIO, T.€. OHA OIpeJieleHa TOJIBKO B
MOJIOKHUTEIBHON MOJyOCH, UMEET €IUHUYHBIA MHTETpajl B HEH, a MaTeMaTHYECKOE OXKUIaHUE
M|[t] B cuny pasHOocTH S CMENICHO IpaBee, YeM 7 JiIsi 0OBIYHOTO ['ayccoBOTO pacmpeieneHus,
a UIMEHHO:

M[t]=1.02517 . (10)

[anee, BBoas B (7) HOpMUpyromMii Ko3Qduiuent, 1.e. v ~0.4733, nonyduM BeIpaskeHUE
(2) oxonuarensHo. Ha puc.2 npencraBiensl rpaduku pynkmuit PBII mias Tpex mpoTodHBIX
CUCTEM C Pa3INYHbIMH THJIPOJUHAMHUYECKUMH BpEeMEHaMU MpPeObIBaHUA B allllapaTre B yCIOBHSIX
U/ICTbHOCTH NIEPEMEILINBAHMSL.

2. @PBII npoTo4HOii CHCTEMBI JJIf1 KACKA/1Aa aNlllapaToB.

OmuOOYHOCTh OTOXKACCTBICHUS HMMITYJIbCHOM MepexoqHod GYHKIMH C (QYHKIHEH
npeObIBAHMS YaCTHUIBI OCTABIISICT CJIE M B BOMpPOCE 00 OMpeleseHUH MOCISAHeH Uil Kackaia
peakTtopoB. OOMIEIPUHATON sBIsETCS sueedyHass Moxenb aius  onwmcanus OPBIT cucrembr,
oOpa3yromieiicas u3 kackaaa peaktopoB [7,8,15]. B mutupyembix paboTax MbI BCTpeuaeM
dopMyny nis Kackala W3 N 4YKMCIa HMJACHTUYHBIX PEaKTOpoB (B JMUTEpaType ciaydau C
pa3IMYHBIMH 00bEMaMU PEAKTOPOB MIPOCTO HE PACCMATPUBAIOTCS):

n nt)"" nt
EC“’ZMH exp(‘?)' ()

Orta ¢opMyna oOmsTh XK€ HEBEPHO HHTEpHpeTHpyeT cyTh moHstus ¢(ynkuuu PBIIL.
O4eBHIHO, YTO TMOSABIEHUE ASTOW (OPMYINBI €CTh PEe3yNlbTaT HE KOPPEKTHO IOCTABIEHHOTO
BOIIPOCA: - «KAKOBa TIOCJICIOBATEIIBHOCTh PEIICHHA TEX CaMbIX JIMHCWHBIX AU(PEpeHIHATEHBIX
ypaBHEHUH (4) IO KOHIEHTPAIIMU Tpaccepa, eCiu Ha BXOJl MEePBOTO 3BEHA (MOJIENIN) MOJBEICH
€IUHUYHBIA MMIYJIbC, @ BXOAbl BCEX MOCIEAYIOIIMX 3BEHBEB CBA3aHbI C BBIXOJAMU
npensinymux?» B To ke Bpems BOMpPOC MAOKEH ObLT OBITh MOCTABIEH, HWCXOAS U3
CTATUCTUYECKOM CYIIHOCTH MPOXOXKICHUS YACTHII, TOCIEI0BATEIHFHO BKIIFOUEHHBIX PE3EPBYapOB

C NMPOU3BOJIBHBIMU MAPAMETPAMH Ty, Ty yeesy Ty -
[Tycts B MoMeHT BpemeHu t=0 B mepBblil pe3epByap BIyIIEHA YacTUIla U HEOOXOIUMO

ONpesIeIUTh B HEKOTOPHIH (3aJaHHEI) MOMEHT t TIIOTHOCTH BEPOSTHOCTHM BBIXOAA JTOM
YaCTHIIBI CO BTOPOTO pe3epByapa. CienoBaTeabHO, IMEEM JIBa CIIy4alHBIX COOBITHS, CBSI3aHHbBIE
C aKTamMHM BBIXOJlda W3 IIEPBOTO M BTOPOrO pPE3EPBYAPOB C COBMECTHOM  BEPOSTHOCTBIO,
BBIUMCIISIEMON KaK IPOM3BEJIEHUE BEPOSATHOCTEN OT/EIbHBIX COOBITUN. HTEpBaroM BpemeHH, B

TEYCHHE KOTOPOTO MOXKET COBEPIIUTHCS IEPBBIA  aKT, SBISCTCS 0<<&<t, a Broporo
0<fO<t r1me 0=t -&; 0<t <oo, MOCKONBKY TIO YCIOBHIO YacTHI[A HE J0JDKHA

3aZICPKUBATHCA B IICPBOM PE3CPBYyaApe 60.]'[66, YCM 3aJIaHHOC BpCMs t .

BCpO}ITHOCTB BbIX0Jla 4Y9aCTHLbI U3 NCPBOI0 PCAKTOpa B TCUYCHHUC BPCMCHHU O<t<t
MOXXHO BBIYUCJIIHUTH KaK:

() = [E(&)de, (12)

rne, noxsiHTerpanbHas QyHkmua E,(£) BepakaeT IUIOTHOCTH pacmpeneNieHHs BEPOSITHOCTH

3a/iep)KUBaHus JacTHilsl M0 MHOKecTBY 0< & <t Ha ocHoBamum (opmynsl (2). Yem panbiie
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MOKUAET YacTHIIa MEPBBINA pe3epByap, TEM JOJIbIIEe BPEMEHHU MPEICTOUT MPOJEP>KUBATHCS €l BO
BTOPOM pe3epByape, uToObl HOKHHYTh BTOPOH pesepByap B HaMedeHHbI MoMmeHT t . ToBops
WHaYe, BpeMs MpeObIBaHUS YaCTHUIIBI BO BTOPOM pe3epByape € CBS3aHO C MPOJI0KUTEITHHOCTHIO

npeObIBaHuUs e¢ B epBoM pe3epByape & B Buze pasHoctu €=t —¢& . CrnenoBarelibHO, YUUTHIBAS

BEPOSITHOCTh TIPEOBIBAHUSL YAaCTHIBI B TEpBOM  pesepByape kak  O(t ), ogHOBpeMeHHO
YUUTBIBas, 4TO aprymMmeHToM B auddepenunanbHon ¢yukiun PBII ans BToporo pesepByapa
ABIIIETCS IEpeMeHHasi 6, a Takke MPUHUMasi BO BHUMaHUE MPOU3BOJILHOCT OTMEUEHHON HaMu

Toukn t,T.e. 0<t <00, MOKHO BHINMCATH CIIEAYIONIMIl HHTErPaJL:
t
E,,(1) = [E(£E,(t-£)d& O<t<w (13)
0

[TonydeHHOE ypaBHEHHE OIpEneNsieT Pe3ylIbTUPYIOUIYIO Ouggepenyuanrvnyto HyHKIHIO
PBII nnis aByx mocienoBaTelIbHO COEAMHEHHBIX PE3epBYapoOB C TaKUMHU K€ QYHKUIUAMHU s

cocmasnsowux  E,(t),E,(t) . Paccmarpusas E ,(t) xax obmryto ¢dynxmmio PBIT s aByx

MOCJICI0BATEIFHO COSTMHECHHBIX PE3ePBYapOB, JIETKO BhIMKcaTh GyHKIuo PBII st cucremsl ¢
TpeMsl, a TAKKE CUCTEMBI C N — 'O YUCJIA ITOCIEA0BATEIBbHO COCAMHEHHBIMU PE3EPBYapaAMMU:

E.o(t) = [ E4(£)E,, (t—&)d&;
(14)

E,o(t) = [ EL(§)E, . (t-&)dé

BaxxHo momuepkHyTh, 4TO MOJdy4eHHOE BbIpakeHue (14) oOramaer cBOMCTBOM KOMMYTa-
TMBHOCTH MO TocienoBarensHoctn Gyukuuii E. (1), uto sBasercs BaxHbIM TpeGOBaHHEM

KOPPEKTHOCTH NPUHATOTO IpaBwia omnpeneiaeHuss oodmeidl ¢ynxkuuun PBII ana  kxackana
pesepByapoB. [lopsAnok pacrosokeHus BBIYUCISAEMBIX WHTETPATOB, COCTABIAIOIIMX CHCTEMY

(14), me Bamsier Ha KoHeunylo Qymkimoo PBII E, (t) mms cucremer. OT0 cormacyercs c

HKCTIEPUMEHTAIBHBIMH JTaHHBIMH JIAOOPATOPHBIX UCCIICAOBAHMIA.

Ha puc.3a) u 6) mokazanel rpapuxu ¢yaxmuii PBIT mi1s kackanga, moiydeHHbIE IO
dopmynam (1),(11) u mo (2),(14) coorBercTBeHHo. Ha puc.3 a) u 6) kpuBsie 1 oTpaxkaroT 3Tu
GyHKIMU A7 OMUHOYHOTO pesepByapa. KpuBble 2 m 3 - COOTBETCTBEHHO JIBYX3BEHHBIE U
TPEX3BEHHbIE KAacKaJbl pe3epByapoB C paBHbIMM oObeMamu. Cynas mo 3THUM rpadukam He
npaBoMepHOCTh Gopmyiisl (1), a Takxe Gopmynsl (11) oueBuaHa. MaTemaTndeckue OXKUAaHUS
(MakcuMyMbl (DYHKLMH) BpEMEH paclpeieleHuid He AOCTHraloT Ja)xke THAPOJUHAMUYECKOTrO
BPEMEHHU [0 OJHOMY PEAKTOpPY, €CIIU CYIUTh MO rpaduKy a), KOTOPBIM MOJydyeH N0 (QYHKIUIM
(1), (11) , ucnone3yroummcs K Hacrosiiemy Bpemenu. Ha rpaguke 6) nokazansl pynkuuu PBII,
BBIYUCIICHHBIE TIO TpeiaraeMbiM ¢GyHKIusaM (2), (14). 3mech MakCUMyMbI pacHojOXKEHbI B
PaBHOMEPHO OTCTOAIIEM MOPSIKE, B COOTBETCTBHE C PABEHCTBOM T'MIPOJAMHAMHYECKUX BPEMEH
BKITIOYCHHBIX 3BEHBEB. DTO SBISETCS €IIe OJHWM apryMEHTOM, KOTOPBIA ITOATBEP)KIAAETCS
IKCTIEPUMEHTATBHBIMH JJAHHBIMH.
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Puc.3. @ynxyuu PBII ona kackados peakmopos.
a) nonyuenue @PBII ons kackada no ghopmynam (1), (11);
0) nonyuyenue @PBII ons xackaoa no gpopmynam (2), (14);
1- oounounviii peaxmop, v =1.0 [mun]; 2, 3 — 08yx36eHHbIU U MPeX38EHHbIIL

Kackaovl peakmopos, t, =1, =7, =1.0 [mun].

B 3akiroueHuM  paccMOTpUM — HIPOCTEHIIMN  NpUMep, MOKa3bIBAIOUIMM — MaciTad
pacxoXkIeHUH, UMEIOIINX MECTO MPHU pacyeTax, BhIMONHsoMmuUXcs 1o popmynam (1) umu (2).

Hpumep: TlycTs MMeeM HeNPEPBIBHBIN MOTOK JKMIKOTO BelecTBa A B anmapar o6bema V
¢ MaccoBoil ckopocTeio Q. B 3TOT ke ammaparT mocTymaer MOTOK TBEPABIX MHUKPOUYACTHUI]

OJIMHAKOBOTO pa3Mmepa. YacTuIpl pacTBOPUMBI B )KUAKOCTH. ClieyeT BBIYMCINTh PABHOBECHYIO
KOHIIGHTPAlLlMIO pacTBOpa TMpH 3aJaHHBIX CKOPOCTSIX BBOJA KUJAKOCTH M  TBEPIOTO
pacTBOpSIEMOr0 MaTepuana, €cil M3BECTHAa CKOPOCTh Ipoliecca pactBopenus. IIpumem, uro
CKOPOCTb PAacTBOPEHMS] MMEET HYJIEBOM MOPSAJOK OTHOCUTEIBHO KOHLEHTPALUU, MOCKOJIbKY
MaccoBOE€ OTHOIIEHHWE CKOPOCTEH BBOJIOB TBEPJON W KUIAKOW (a3 mMeeT Majoe 3HauYeHUE.
Paguyc yacTuil cocTaBisieT JOCTAaTOYHO Malyl0 BEUYHHY, B CHITY YE€TrO0 MOKET ObITh ONpaBlaH
BBIBOJ] CPEIHECTAaTUCTUYECKUX  TOKazaTenel mporecca. C Apyroi CTOPOHBI BBIOOp paamyca
JI0JKEH OBITh COTJIACOBAH CO CKOPOCTBIO pacTBOpeHHs K, ¢ TeM, YTOOBI CBECTH K MUHUMYMY €€

3aBUCUMOCTH OT paguyCa 4YacCTHL, MCHAIOMICTOCA B ITPOLECCE paCTBOPCHUA. BI)I)Iep)KI/IBaH O9TH
yCJi0BUsA, MOXHO IIPUHATH IOTCPHO MACCBI B PC3YJIbTATC PACTBOPCHUA Ka)XJI0W YacCTHIIbI
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IPONOPIMOHATIBHBIM BPEMEHU €€ IpeObIBaHusI B anmnapare, T.e. X; =K. t.
[pennonoxum, K, =1 . Torna, moacrasiss B (2) t= Xy, HOTyIHM:

2
E(XB):wexp _EM (15)
2 7
Taxkas >xe nmoacraHoBka B (1) npuBeaeT K COOTHOUIEHUIO:
E(x) = Lo - (16)
T T

Ilycts Hac umHTEpecyeT oOmias macca PacTBOPEHHON 4YacTH BBOAMMBIX YAaCTHILl, PaBHAs
G, =3, e

G, = [ % E(x)dx, =3. (17)
0

Boerurcnum BeTMYUHBL 7 , HEOOXOAUMBIE IS JOCTH)KCHHS ATOTO KOJIMYECTBA, €CIIU OyIyT
ucronb3oBanbl hopmyia (1) wiu (2). UncaeHHble pacyeThl MOKa3pIBAIOT, 4TO 7y, =3.8; 7, = 2.8

Kak BuaHO, MMeeT MecTO BechbMa OIIyTHMas pa3HHUIA B TIOMYy4YaeMbIX pe3ylbTarax,
CrnenoBarenbHO, 0 KOPPEKTHOCTH (POPMYIBI (2) MOXKHO CYAWTH ITyTEM MPOBEACHHS TOJ00HOTO
pOJIa SKCIIEPUMEHTOB, HO HE SKCIIEPUMEHTOB, C BBEICHUEM TPaCcCEPOB.

Jauupiii pe3ynbrar ObUI MPOBEPEH Ha MPUMEpPE IMpollecca PACTBOPEHHUS] TPaHYIUPO-
BaHHOTO XJOPHCTOTO Kaius B Boe. OTIMYKE OT ONMKUCAHHOTO BBIIIE HKCIIEPUMEHTA COCTOSIIO B
TOM, 4YTO 31€Ch (1)I/IKCI/IpOBaHHBIM SABJIIJIOCH TUAPOAUHAMUYCCKOC BpPCMA BBOOA I[BYX(1)3,3HOFO
MOTOKA, @ U3MEPSIIACh CTallMOHAPHAS KOHIEHTpAIUs paccoJa.

Onucanue 3KCIEPUMEHTA.

['panynoMeTpruecKuii COCTaB MPEABAPUTENHHO OUHUILIEHHOTO OT MBUIM KaJus XJIOPUCTOTO
owu1 goBeneH 10 100 % rpanyn B pazmepax ot 1.0 1o 1.25 Mm.

Cxema ombITa NPUHIUIMAIBHO HE OTIMYANach OT BhILIIEONHCaHHOro. B cuiy manoro
BC€COBOTO COOTHOLICHUA «TpaHyJIa-BOJAa» JOCTHUTraJICA PCEKHUM, IIPU KOTOPOM KOJIHUYECTBO
pacTBOPUMOrO BeLIECTBa OBLJIO MPOMOPIUOHAIBHBIM BpEMEHM MpeObIBaHHUA TpaHyd B
POTOYHOM pesepByape ¢ Memankod. OO0beM NPOTOYHOIO pe3epByapa COCTABIISI
V =0.0018x.

BHauaze npu OTCYTCTBUM NMPOTOKA BOJABI pa30BBIM BBEIEHUEM BBOAMIIACH MTOPIHS TPAHYI
pacTBopsieMoro BeuecTsa B konuuectBe 1wmons, 1.e 7.4 2. Ilo nucreuenun 0.2 mun cHUManach

npoGa Juls aHAIH3a KOHIEHTPAIKMK Xy1oprucToro Kamust. Ona coctasuna C =0.0042 moms/ monw .
Cle/I0BaTeIIbHO, pacuyeTHas CKOPOCTh pacTBOpeHus cocrapisna K =0.42/0.2=8.4 monb- mun .
Ha BTOpOM 3Tare co3JaBajicst MPOTOK BOABI co ckopocthio Q=0.006 4 - mun™ n BBOX
IpaHyJI Yepes3 J03aTop C MONBHBIM PacxoaoM Qg =2 MOMb- MuH - WIH 0OBEMHBIM PACXOIOM
Q" kel = 2momn - 74.56/1.99 = 0.0007455 ~ 0.0007456 7% - mun™ . CrenosarensHo, 06BEMHBIH
cymmapHsiit pacxox coctasman Q, =Q+Qy, =0.006+0.0007456 = 0.0067456 ~ 0.00675 »° - yuri ™.

I'mppoaunamudeckoe Bpems mpeObIBaHMs yacTul] coctaBisuio 7 =V /Q, =0.266 mun .

[TpoOy nist ompeneneHus KOHLUEHTPAIMK XJIOPUCTOTO KalWs B PacTBOpE CHUMAIH C
BBIXOJIa pe3epByapa MO UCTEUCHHH 2 -X MUHYT T0CJIe Hadaia YKCIEPUMEHTa, T.€. BBIACPKHUBAs
BpeMs JUId YCTAHOBJIEHHUSI paBHOBECHS B IMPOTOYHOM cHcTeMe. DTa BeIMYMHA 3HAYUTEIHHO
IPEBBIIIACT XapaKTEpPHOE BpeMs IEPeXOAHOr0 TIporecca. OKCIEPUMEHTANBHOE 3HA4YCHHUE
MOTb

CTAaIMOHAPHOM KOHIEHTpanuu cocrasisuo CF=0.021 KomnuecTtBo pacTBOpeHHOTO

MOJIb
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XJIOPHCTOTO KaJIUsl ONPEISISIOCHh M0 BETMYMHE KOHIIEHTPALUU o , HICXO/IS1 U3 COOTHOLICHHUS :
G®=CF.100=0.021-100=2.1 [mom].

JIJist pac4eTHOTO OMpeeICHHs BEIMYMHBI CTAIIHOHAPHON KOHIIEHTPALUU OCYIIECTBIISIIOCH
YUCJICHHOE pelleHue ypaBHEHUS (4):

6" =[x p(x)dx (18)

I7ie CTallMOHAPHOE KOJIMYECTBO PACTBOPEHHOI'O XJIOPHCTOTO KaJHsl ONPENesIOCh TaKkkKe IO

d d d o
BenMuMHe KoHueHTpamn C mexoms u3 coorromenns : G® =C-100 [moaw]. Tomyuennsiit
pe3yJIbTaT SKCIIEPUMEHTA, KaK BUAHO, OIIPABBIBACT OKUAAHUSA: C(dz) =0.01924.

Pacuer, TpoBeNEHHEIH HAa OCHOBe (OpMYIsl (1), MPUBOAMT K 3HAYMTENTHHO OOJNBIIEMY
pacxoxaenmio: Cyy =0.01226.

3akimouenue. opmyna (1), KOTopast 10 HACTOAIIETO BPEMEHU HUCIIOIB3YETCS B pacueTax
kak Qynkuus PBII, npencrasiser co0oil TOIBKO UMIYJIBCHYIO HEPEXOAHYIO XapaKTEPUCTHUKY
JMHEHHOr0 KOHCEpBATMBHOI'O 3BEHA IIEPBOrO IOPSAJKA, KAKUM SIBJISETCS MOJENb peakTopa
U/I€aIbHOTO NEepEeMEIIMBAaHMs 10 KOHLIEHTPAIMK MTOCTYMAIOLIEro Ha BXO Tpaccepa, UiId IPOCTO
pearenta. @ynkuusa PBII mns npoTOYHOM CHCTEMBI C MACAIBHBIM IEPEMEIIMBAHUEM HMEET
COBEpILEHHO NHON (PM3UUECKUI CMBICT M BOCTpeOOBaHa B JPYTUX LENSIX UCCIEIOBAHUMN, HEXEIN
MHAMKATOP UMIYJIbCHBIX MEPEXOJHBIX MPOLIECCOB B OAMHOYHBIX PEAKTOpPAX WM B CUCTEMAx C
KackaZioM peakTopoB. IIpakTuka mcciieoBaHusl BHYTPEHHEH CTPYKTYphl IOTOKOB B almaparax
IyT€M HKCIEPUMEHTHPOBAHUS HMMITYJIbCHBIM BBEJCHHUEM TpPAacCEpOB IIPaBOMEpPHA U OIpaBliaHa
TOJBKO B CWJIy TOr0, YTO TIOAOOHBIE MCCIEJOBAHUS IMO3BOJSAIOT JJs  almaparoB C
COBMEILEHHBIMM pEeXUMaMH  IEpEeMEIIMBaHUsI U BBITECHEHUS IIOJIYYUTb CBEJIEHUS O
COOTHOILEHUAX JJAMHUHAPHOM U TypOYJEHTHOW COCTaBISIOMIMX MOTOKA, O HAJMYUHU 3aCTOMHBIX
30H B anmaparax [2,4,9], u T.11.

Takum 00pa3oM, CyleCTBEHHa HEOOXOIUMOCTh B 3aMeHe pacueTHbIX Gopmyn (1) u (11)
Ha ¢popMyisl (2) u (14) ¢ mpuBIeyeHNEM BHUMaHMsI I0BOJIbHO IIMPOKOI0 Kpyra HccieaoBarenei
Ha TIepecCMOTp YTBEpAMBIIErocs B3IJIsa Ha 3TO 4eTkoe mnousatue ¢yHkuus PBIIL, kotopoe
OTHIO/Ib HE TOXJAECTBEHHO MOHATUIO UMITYJIbCHOM MEePeX0AHON (YHKITHH.

O6o3HaueHus:

C — KOHIICHTpAIIMS MEUEHBIX YACTHI] B OIBITE C TPACCEPOM, [Mmb} ;
MOJIb

C — KOHIIEHTpamws pacTBOpa, JOCTHUTHYTAas B TEYCHUE 2-X MuH. B HE MPOTOYHOH CHCTEME,
MOJIb |-
MOJIb

E d o o o
C ,C —MacCoBasd KOHLOCHTpalusd paCTBOPCHHOW COJIM - JKCIICPUMCHTAJIBHOM M PACUCTHOU,

COOTBETCTBEHHO, | M7 |
MOJlIb

E(t)- ¢ynxkums pacnpeneneHus BpeMEHHM MNpeObIBAaHHS YacTHIBI B MOJEIU HACATBHOTO
NepEMELINBAHUS;

E. (t) — dynkuums pactipenenenus BpeMeHH MpeObIBAHUS YACTUIIBI JUIs KACKA/IA allllapaTos;
E,,(t)~ pesyasrupyromas QyHKIusS pacrpelelqeHuss BPEMEHH IPeOBIBAHUS YaCTHIBI I
Kackaza M3 N —4Yucia anmnaparos;

E, (t);i =1,n— (YHKIMK pacTIpe/IelieHns] BPEMEHH PeGbIBAHMS JACTHI[ JUTS KaX/I0T0 allnapaTa

Kackaja;
E; (t) — dbynknusa pacnpeneneHus 4acTHIl IO KOHIEHTPALMU MIPOIYKTa PEaKIHH;
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Gg —CyMMapHOE KOJIMUYECTBO BEILECTBA HA IIOBEPXHOCTU BCEX YACTHIL;

GF,G’ —sKCrepUMeHTaNBEHOE U PACYETHOE 3HAUCHHS OBIIEH PACTBOPEHHOI MaCChI COJIH, [0
;

G, —o01iee KONMYeCTBO PaCTBOPEHHOM COMIH, [MOJlb] ;

K, - CKOpPOCTb PaCTBOPEHUS KPUCTAIIJIOB COJIU, IPUBEACHHAS K THAPOJUHAMUYECKOMY BPEMEHH;
X — OTHOCUTEJIPHOE OTKJIOHEHUE B PeaIN3allui BPEMEHU [TpeObIBaHUS YaCTHULIbI B amlnapare;

Xg —Macca pacTBOPEHHOH COJIy, [MOJlb] ;

M [t] — maTemaTndeckoe OXHIaHHE BPEMEHH MPEObIBAHMS YaCTUIBI B IIPOTOYHOM CHCTEME;

M — CKOPOCTh MOCTYTLIEHHS YACTHUI] B TUTIOTETUYECKYIO POTOUHYIO CUCTEMY, C '
N —u4ncI0 AYeeK B TUIIOTETUUECKON IPOTOYHON CUCTEME;
N —gucno mapanieabHBIX OIBITOB,;

Q — 06BEMHBII PacXo]] BEWECTBa, M c |

3 -1
Q) — 00BEMHBIIT pacXo/l, yIUTHIBAIOLINI CKOPOCTH BBOJA TBEPIOH U XKHUIKOM (a3, M € ;
S,v —napametpsl HopmupoBanusi OPBII;
t—Bpems, c;
V —o6bem, m°;
O(t') — mons yacTHIl, UMEIOIINX IIAHC MOKMHYTH anmnapar B 3aganHom uarepsaine (0<t<t’);
7 — TUAPOJUHAMUYECCKOE BPEMS MIPOTOYHOU CUCTEMBI, C |
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XULASO
IDEAL QARISDIRMA REJIMLI AXIN XOTTLORINDO HiSSOCIKLORIN
REAKTORDA QALMA MUDDOTI UCUN ISTIFADO EDILON DUSTURUN QEYRI-
DOQIQ OLMASI HAQQINDA
Nagyev O.H., Nagiyev H.O.

Acar sozlor: Ideal qarigdirma rejimli kimyavi reaktor, hissaciklorin reaktorda qalma
miiddatinin paylanma funksiyast
Ideal qarigdirma rejimli, fasilosiz axin xotli kimyovi reaktorlarda hissociklorin reaktorda
galma miiddstinin paylanma funksiyasi iigiin istifads olunan diisturun diizgiin olmadig1 gostorilir
vo diizolis edilmis funksiyanin osaslandirilmast miizakiro edilir. Digor torofdon, homin
funksiyanin ardicil diiziilmiis reaktorlar kaskadi iigiin genis istifads olunan diisturu {i¢iin korrekt
variant toklif edilir.

SUMMARY
ON NECESSITY OF CORRECTING FUNCTION OF RESIDENCE TIME
DISTRIBUTION OF PARTICLES IN CONTINUOUS-FLOW SYSTEMS OF IDEAL
MIXING
Naghiev A.G., Naghiev G.A.

Keywords: Flow reactor of ideal intermixing, response time cumulative distribution

function.

Incorrectness of the used formula for distribution function of residence time of particles in
continuous flow systems of ideal mixing is stated and substantiation of the corrected formula
which is principally different from the known one is given. The widespread formula of
determination of the said function for a stage of in-series reactors is also corrected.

Daxil olma tarixi:  Illkin variant  12.10.2015
Son variant
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Miixtolif toyinatli istehsalat saholorindo mohsul istehsali {i¢iin ilkin xammallar, adaton,
gobul olunmug standartlara uygun olmaqla vo noqgliyyat vasitolori ilo noql olunmaq sortlorinin
toloblorini 6domakls gablasdirilirlar. Onlarin konkret obyektin toloblorine uygun emal edilmasi
istehsal sahosinin asas vo ya olavo strukturlarinda texnoloji proseslorin gézlonilmasi sorti ilo
hoyata kegirilir. Bu xarakterli ilkin xammal soklindo gobul olunan istehsal saholorindon biri
kimi rulon formasinda miistovi sothli xammallarin emalin1 gostormok olar. Bu halda istehsalin
tolabatindan asili olaraq miixtolif Olgiili mistovi sothli rulonlar sifarig edilir vo bilavasito
istehsal prosesindos onlar tolab olunan 6lgiilarle dogranilaraq toyinati {izra istifado olunurlar.

Gostorilon xarakterli istehsallarin asas xiisusiyyatlorindon biri odur ki, ndvbe, giin vo ya
miixtolif zaman miiddotlori orzindo buraxilan mohsula olan ictimai tolabatdan asili olaraq,
emal olunan araliq xammallarin 6l¢ili, ¢oki vo digor xarakteristikalarina miixtalif tolabatlar
goyulur. Bu iso 6z ndvbasindo miistovi vo digor hondssi fiqurlu xammallarin ilkin morhslado
emalinda c¢evik sokildo yeni situasiyalara adaptasiya qabliyyotino malik olan miiasir
avtomatlasdirma vasitolorindon — sonaye robotlari(SR), nogliyyat sistemlori (NS) , miixtolif
toyinatli xtisusilogdirilmis manipulyatorlar vo s. istifado edilmasini tolob edir.

Moqalado todqgiqat obyekti kimi, miistovi sothli vo miixtolif materiallardan ibarat listlor
soklindo xammallarin istehsalin tolabatindan asili olaraq, ayri-ayri Olgiilorlo  varaglora
dogranilmas1 vo sothinin mexaniki tomizlonmasi sahosinin cevik istehsal modulunun (CIM)
ilkin layihslondirma maorhslasinde modellasdirilmasi vo idare edilmasi masalolorina baxilir.

Moasalonin qoyulusu. Istehsalin tolabatindan asili olaraq miixtolif 6lgiilii  standart
listlorin  16vhalora, 16vhalarin varaglora dogranilmast vo varaqglorin {iz sathinin tomizlonmasi
CIM- in funksional vo kinematik sxemlorinin qurulmasi, miiasir modellogdirmo aparatlarindan
istifado etmoklo CIM- in tadqiqi vo idara edilmosi masalalorinin islonmasi

Gostorilon CIM-in miiasir avtomatlasdirma vasitolorindon istifado etmoklo toklif olunan
struktur vo kinematik sxemi sokilde verilmisdir vo asagidaki mexatron qurgular, emal dozgahlari
vo olave avadanliqlardan toskil edilmisdir : Gl-listlori digor olgiilii 16vhalora dograyan vo
avtomatik idars olunan gilotin bigaq; listlori G1- in isgi zonasina va dogranmis lovhalori SR1-in
is¢i zonasi olan movqelosdirici manipulyatorun (MM1) masasina noql edon noqliyyat sistemi
(NST) ; 16vhani 180° déndororok NS2- ya yukloyon sonaye robotu (SR1); 16vhoalori G2-in is¢i
zonasina vo voraqlori MM2-in masasia noql edon NS2 ; voraqlori MM2 —in masasindan
tomizlayici qurgunun (TQ) isci zonasina va sathi tomizlonmis vearaqlori MM3 —iin masasina
yiikkloyon NS3; sothi tomizlonmis voroglori ndvbati sahoyo nogl edon NS4 —iin is¢i zonasina
yiikloyon SR3

CIM asagidaki kimi isloyir : istehsalin tolobatindan asili olaraq, miixtalif 6lgiilii listlor
ardicil olaraq NSI vasitosi i1lo  Gl-in is¢i zonasina noql olunur; voraglorin tolob olunan
Olciilorino uygun olaraq, list iki vo ya bir ne¢o kigik 6l¢iilil 16vhalors dogranilir; l6vholor bir
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— bir MM1 — in masasindan SR1 vasitasi ilo NS2- ya yiiklonir vo G2-in is¢i zonasina naql
olunur ; G2 —in ¢ixisindan varaqglor ardicil olaraq MM2- in masasina naql olunur va SR2
vasitosi ilo NS3- o yiiklonir; voroglorin iiz sothlori TQ- do mexaniki tomizlondikdon sonra
voraqlor MM3-iin masasina naql edilir vo voraq SR3 torofindon NS4- o yiiklonorok novbati
sahaya naql olunurlar. Proses gostarilon ardicilligla miioyyan vaxt intervalinda yerina yetirilir.

MM3 T0 NS3 SR2 Voro QM2  NS2 SR1 Lévhe QM1 List

ey

1

1

|
|
54—
L
|

1

1

________

Y EEPUEEN

)
&

SR3

NS4

l No6vbati

sahaya Sakil . CIM-in  struktur vo kinematik sxemi

CIM - in idareolunmas iigiin produksiya qaydalari ilo tosvir olunan idars alqoritmi toklif
edilir.

Molum oldugu kimi produksiya sisteminin foaliyyotini asagidaki kimi ifados etmok
olar.[1]:

X(t+1) = f(x(t),ui(x)) ,
burada, X(t) — sistemin cari voziyyati ;
X(t+1) — sistema u; produksiya qaydasi totbiq edildikdon sonraki voziyyat ;
U- sistemin faaliyystini tomin edon produksiya qaydalar1 ¢oxlugu, u;€ U.

Produksiya sistemi ii¢ asas moduldan ibarstdir : global verilonlor bazasi(VB) (obyektds
quragdirilmig sensorlarin ¢ixiglarindaki informasiyalar osasinda yaradilmis vo situasiyalardan
asili olaraq, voziyyatlor coxlugunu dinamiki sokilde doyison VB); produksiya qaydalar1 coxlugu
soklindo biliklor bazasi (BB) ; idaro sistemi.

Gortindiiyli kimi, produksiya sistemi dinamiki sistemdir vo asagidaki kimi foaliyyot
gostorir: VB —don daxil olan informasiyalara uygun olaraq praduksiya idars sistemi BB —don o
produksiya gaydasini segir ki, onun tasiri ilo global VB X(t) vaziyyotindon X(t+1) vaziyyatino
kecir.Bu proses arzu edilon natico olds edilons kimi avtomatik rejimdo davam edir [2].

CIM —i idars etmok {i¢iin onun qlobal VB vo BB —ni yaratmagq lazimdir.

CiM-in idarosolunmasi {iciin onun elementlorinin miixtolif movqelorindo qurasdirilmis
sensorlardan daxil olan informasiyalar1 qobul etmok vo onlar1 emal etdikdon sonra uygun icra
mexanizmlorino idaro komandalar1 formalasdirmaq lazimdir. CIM-in miixtolif mévqelorinda
quragdirilmis sensorlardan daxil olan informasiyalarin vo icra mexanizmlorinin funksional
tayinatlari codval 1 vo 2 da verilmisgdir.
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Cadval 1

CIM- in verilanlar bazasimin sensorlarimn qurasdirildigi movgelor va tayinatlari.

Mexatron | Sensorlarin Sensorlarin toyinatlar
qurgu informasiyalari
NS1 X11 NSI isloyir
X192 NS1- in son movgeindo 16vhanin olmasi
X13 NS1- in ilkin mévgeinds listin olmasi
QM1 Xo1 QM1 asag1 voziyyatindodir
X22 QM1 yuxar1 vaziyyatindadir
Xo3 QM1-in dayaq noqtasi yuxari voziyyatdadir
Xoa QM1-in dayaq noqtosi qosuludur
Gl Xa1 G1-in qaygisi yuxar1 voziyyotdadir
Xs2 G1-in qaygis1 asag1 voziyyatdadir
Xs3 GM1-in dayaq noqtesindos list var
MM1 Xag MM1- in masasinda l6vhanin olmasi
Xa2 SR1-in qolu ilkin voziyystdadir
SR1 Xaz SR1-in tutqact agiqdir
Xaa SR1-in tutqaci baglidir
Xas SR1-in firlanma qurgusu ilkin vaziyyatdadir
Xag SR1-in firlanma qurgusu son voziyyatdadir
Xa7 SR1-in qolu son vaziyyatdadir
Xas MMI asag1 voziyyatdadir
NS2 Xs1 NS2 isloyir
Xs2 NS2-in son moévqeinds voraqin olmasi
Xs3 NS2-in ilkin mévqgeinds 16vhanin olmasi
QM2 Xsa QM2- asag1 voziyyotdodir
Xss QM2-yuxar1 voziyyatdadir
Xs6 QM2-in dayaq noqtasi yuxari voziyyatdadir
MM?2 Xe1 MM2-in masasinda voraqin olmasi
Xe2 SR2-in qolu ilkin voziyyatdadir
SR2 Xe3 SR2-in qolu son voziyyatdadir
Xea SR2-in tutqaci baghdir
Xes SR2-in tutqaci baghdir
Xe6 SR2-in firlanma qurgusu ilkin vaziyyatdadir
Xe7 SR2-in firlanma qurgusu son vaziyyotdadir
NS3 X711 NS3-iin ilkin mdvgeinds varaqin olmasi
X72 NS3 isloyir
TQ X73 TQ-in is¢i zonasinda voraqin olmast
X74 MM3-iin masasinda sothi tomizlonmis veraqin olmasi
MM3 X5 MM3 asag1 voziyyotdodir
SR3 Xs1 SR3-iin qolunun ilkin vaziyyati
Xsg2 SR3-iin gqolunun son voziyyati
Xa3 SR3-iin tutgac1 aciqdir
Xsga SR3-iin tutqaci baghidir
Xags SR3-iin firlanma qurgusu ilkin vaziyystdodir
Xgs SR3-iin firlanma qurgusu son voziyyatdadir
NS4 Xo1 NS4 isloyir
Xoo NS4-ii ilkin movgeindo sothi tomizlonmis voragin olmast
G2 Xo3 G2-in qaygis1 yuxar1 voziyyotdadir
Xoa G2-in gaygisi asag1 voziyyatdadir
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Cadval 2

CIM-in verilonlor bazasinin icra mexanizmlarinin qurasdirildigi mévgelor va tayinatlart

Mexatron fcra Icra mexanizmlarinin toyinati
qurgu mexanizmi
NS1 Ui NS1-in qosulmasi
QM1 | Uy, QM1-in gosulmasi
Gl Uiz G1-in qosulmasi
MM1 | Uy MM1-in qosulmasi
Uss QM1-in agilmasi
Uss Dayaq ndqtesinin qosulmasi
SR1 Uy SR1-in qolunun qosulmasi
Uy SR1-in tutqacinin qosulmasi
Uz SR1-in firlanma qurgusunun qosulmasi
NS2 U4 NS2-in qosulmast
QM2 | Uy QM2-in gqosulmasi
G2 U G2 —in qosulmast
MM2 | Us; MM2-in qosulmasi
SR2 Uz, SR2-in qolunun qosulmasi
Uss SR2-in tutqacinin qosulmasi
Uz SR2-in firlanma qurgusunun qosulmasi
NS3 Uss NS3-iin qosulmasi
TQ Uss Tomizlayici qurgunun qosulmasi
MM2 | Us; MM2-in dayaq ndqtosinin qosulmast
MM3 | U MM3-iin qosulmasi
SR3 U4 SR3-iin golunun qosulmasi
Uass SR3-iin tutgacinin qosulmasi
Ussg SR3-iin firlanma qurgusunun qosulmasi
NS4 Uss NS4-iin qosulmasi

Cadval 1 vo 2 — doki VB- don, VO, VO YA , INKAR( 1) montiqi slagolorindon vo «Dgor
..Onda » implikasiyasindan istifads etmaklo produksiya qaydalari formalasdirilir. Bu halda
implikasiyanin sol torofindo CIM-in voziyyetlorini oks etdiron vo qlobal VB — don daxil olan

faktlar , sag torofindo iso CIM —i yeni situasiyaya ceviran idars signallar1 tosvir olunur.

Adi danisiq dilinds produksiya qaydasi niimunods gostorilon qaydada pesokar ekspertlor
torafindon formalasdirilir.
O9GOR  NSI —in ilkin mévqgeindo miistovi sothli list varsa,

Vo
Vo
Vo
ONDA

QM1-in masasi agag1 voziyyotdadirsa,

QM1-in dayaq ndqtesi yuxari voziyyatdadirss,
NS1-in son movqgeinds 16vho yoxdursa,

NS1 —in iso qosulmasi sorti 6danilir.

Kompiiterin daxili dilinds gdstarilon produksiya qaydasi asagidaki kimi tasvir olunur.
(Pl) (X13& X21 &X31&1 Xlz ) d U11 s
burada , P1- produksiya gaydasinin nomrasidir.Gostorilon qaydada ekspert torafindon toyin
edilmis biitiin situasiyalar {igiin produksiya qaydalar1 formalasdirilir.

(P2) (X21& X31& X23& X0& X33) »U13&1 U5 ;
(P3) (1X23 &1X33& X32) ) »1U13 & 1U1s & U 6 ;
(P4) (Xa1 &Xag)) > Ua;

(P5) (1Xag & Xa1 & Xap &X 43 ) > U1 ;
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(P6) (1 X48 & X41 & X47 &X 43) - U 22,

(P7) (1X4g & X1 & X47 &X 44) 21U 21 &1 U4 ;
(P8) ( Xa2 & Xag & Xus5) = U s;

(P9) ( Xa7 & Xys & Xg2) » U1

(P10) ( X47 & Xua & Xup) =1U 2;

(P11) ( X47 & Xu3 & Xug) =1 U 21;

(P12) ( Xao & Xyz & X46) -1 Uss;

(P13) ( Xs3 &Xs52 & X4 &X 56 & Xoz ) »Uos;
(P14) ( Xs1 & Xe1 & X5 &X 56 & Xoz ) =Uss;
(P15) ( X1 & Xe1 & Xsg &X 94 )1 Uz & 1Uz &Usy;
(P16) ( Xe1 &Xg2) = Usa;

(P17) ( Xe1 &Xe2 & Xga &X 65 )—Us2;

(P18) ( Xe1 & Xe3 & X5 )= 1U3;

(P19) ( Xe3 & Xo2 & X5 &X 65 ) 2Ua4;

(P20) ( Xe2 & Xe5 & Xo7 &X g3 ) = U3z
(P21) ( Xe7 & Xo3 & Xe5 ) =1Uss;

(P22) ( Xe7 & Xez & Xga ) -1 Uss;

(P23) ( Xe7 &Xg3 & Xpa ) -1 Uszs ;

(P24) ( X71&X72 & X73 ) >1U3s;

(P25) ( X741 & X75 & Xg1 ) —>1Uy;

(P26) ( Xs1 & Xg3 & Xgs ) > Uy ;

(P27) ( ng & X83 & X85 ) e U43 ;

(P28) ( Xg2 &Xgs &Xgs ) > 1U 42 ;

(P29) ( Xg1 & Xgg & Xgs ) - Uys;

(P3O) ( X86 &XBl & X84 ) -1 Uyss

(P31) ( Xes & Xgs & Xg3 ) = 1Uss;

Produksiya gaydalar1 formalasdirilarkon hor bir idaro komandasinin sortlorinds ayri- ayri
mexatron qurgularin imumi is¢i zonalarda bir- birino mane olmadan foaliyyat gostormolori
nozors  almmahdir. Odur ki , CIM produksiya qaydalari soklinds alqoritmlo foaliyyot
gostororkon onun mexatron qurgularinin qarsiliql slagade asinxonluq ve paralellik prinsiplori
sortlori 6donilir.

Malum oldugu kimi CIM- in elementlori asason ii¢ &lgiilii fazada bir- biri ilo qarsiligh
olagodo foaliyyot gdstoron mexaniki dinamik sistemlordir. Bu halda onlarin real obyektlords
totbiqi miiddotindo layiholondirmo morhololorinde bas vermosi ehtimal olunan miioyyon
catismazliglar, xosagolmoz vo goza noticalori ilo miisayiot oluna bilor vo son naticods totbiq
miiddodi uzanmaqla layihoalorin samarsliliyini azaldir.

Bu problemin hallinin osas istigamatlorindan biri layithalondirmanin ilkin morhalslorindo
kompiiter eksperimentlori tsullarindan, xiisuson do imitasiya modellosdirilmosindon istifado
edilmoasi vo naticalorin animasiya qaydalar1 ils todqiq olunaraq qiymstlondirilmasidir.

ODOBIYYAT
1. HckyccTBeHHBIM HMHTEIUIEKT — OCHOBAa HOBOW  WH(MOPMAIMOHHOW TEXHOJIOTHH /
[Tocnenos I'.C., M.: Hayxka , 1988, 280 c.
2. Mohommaodli H.M. Biliklor bazasi produksiya modellori ilo tosvir olunmus ¢evik

istehsal sisteminin idaro alqoritmi / Informasiya Texnologiyalari Problemlori , Nel,
(1), 2011, soh. 24-28
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PE3IOME
PABPABOTKA AJITOPUTMA YIIPABJIEHUS T'HBKOI'O MIPOU3BOJACTBEHHOI'O
MOAYJA PE3KH NIOJTY®PABPUKATOB HA KAPTOUYKHW TPEBYEMBbBIX
PABMEPOB HA OCHOBE ITPOAYKIIMOHHBIX ITPABUJI
Axmeooea C.M., Mazommeonu X.M.

Kniouesvie cnoea: 2ubkuii npou3so0cmeenHulil MoOYib, NPOOVKYUOHHAS cucmema, 6asza
3HaHULL, MOOeIUpOoBaHue

PaccMoTpensr BOMpOCH MOJENHpPOBaHUS THOKOro mpousBojcTBeHHOro moxyis (I'TIM)

PE3KH JIMCTOB Ha KapTOUYKH B 3aBHCHUMOCTH OT TpeOOBaHMUU MPOM3BOACTBA M MEXaHMYECKOU

OUYUCTKH €€ TOoBepXHOCTH. Pa3zpaboran anroputm ympaeineHus ¢yHkunonupoBanusi ['TIM nHa
OCHOBE IIPOAYKIIMOHHBIX IIPAaBHIL.

SUMMARY
THE DEVELOPMENT OF THE PRODUCTION RULES OF THE FLEXIBLE
MANUFACTURING MODULE IN THE REQUIRED SIZE OF THE RAW MATERIAL
SCATTERED TO SHEETS
Akhmedova S.M., Mahammadli H.M.

Keywods: flexible manufacturing module, production system, klowledge base, modelling

Problems of flexible manufacturing modules of scattered lists dependending upon the
production demands and mechanical cleaning its surface are studied. The algorithm of
functioning manufacture on the basis of production rules is considered.
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3HaHUU.

Hns obecneuenuss nompebumenei  31eKMpOIHEP2UU  HOPMATbHOIM — HANPANCEHUEM
UCNONBL3VIOMCS CUCEMbL ABMOMAMUYECKO20 Pe2yIUPOS8aAnUs HANPAICEHUSI NOO HA2pY3Koll. B
OaHHOU cmambve npeona2aemcs cucmema U aieopumm peyiuposanus HANPANCEHUs 6
pacnpeoerumenvHoll. cemu ¢ UCNONb308AHUEM MeOPUU HevyemKux MHOJCeCms, 0aemcs
CMPYKMYPHAS CXeMa CUCTEMbl ABMOMAMUYECKO20 Pe2yIUPOSaHUs HANPANCEHUS, 6 pe3ybmame
ye20  nosviulaemcs  IpghexmusHocms  pacnpeoeneHuss  INeKMpPOIHePIUU 6 - cucmeme
9NEKMPOCHADIHCEHU.

XapakTepHbIMM ~ OCOOEHHOCTSIMM ~ CHCTEMBl  3JEKTPOCHAOXKEHUS  MpPEIIpUATHIH
He(Tera3oo0bIuN SBISIFOTCS JIOKATU3alus U YAAJIEHHOCTh MOLTHOTO 3JIEKTPOOOOPYAOBAaHUS OT
HeHTpoB muTaHus 35/6 kB, uX TeppuTOpHalIbHAas paccpelOTOYEHHOCTh IO OOIbLION
TEPPUTOPUH, HATTMUHME HEITMHEWHON Harpy3ku Ha HanpsbkeHusax 6 u 0,4 kB u ee HecuMMmeTpus 1o
CEKLMSM LIMH Y3JI0BbIX ITOJCTAHIUH.

[TpombicnioBbIe AnekTpruyeckue cetu 35 u 6 kB, Kak npaBuio, paanaabHO-MarucCTpaibHbIE,
o0nagaroT OoJbIIeH MPOTSKEHHOCTBIO, PA3BETBICHHOCTHIO, IO MEPE OIEPEkAIONIEr0 pa3BUTHUS
MECTOPOXKACHHSI UX CTPYKTYypa YCJOXKHSETCS W IMOAXOJIUT K Mpelesly MO CBOEH MpOIYCKHOM
CHOCOOHOCTH, 4YTO CO3JaeT HeOJaronpHsTHbIE YCIOBHs HKCIUTyaTallud U HEIKOHOMHYHbBIE
PeXHUMBI pabOTHI 3JIEKTPOOOOPYIOBAHMUS.

Hanuune yka3aHHBIX (DaKTOpOB OKa3bIBa€T CYIIECTBEHHOE BIIMSHUE HA OTKJIOHEHUS
HanpsDKeHUsT B HamOoJee yNaleHHbIX OT IIEHTPOB JJIEKTPUUYECKUX HArpy30K 3JIEMEHTax
pacIpeeIuTeIbHOW CeTH OT HOPMUPOBAaHHBIX 3HAUYEHUH M ONTUMAIbHOIO JUIs pabOThI
o0opynoBaHusi ypoBHA. B (akTuyeckux YCIOBHUSX SKCIUTyaTallUd OTKJIOHEHHS HalpsKEeHUS
MOTyT HpeBbIIIATh JONMYCTHMMbIE HOpPMBI B 1.5-2,5 pasa, cMmemasch B 30HY 3Ha4Y€HUH,
HOPMHUPOBAHHBIX JUISI aBapUMHOIO peXHMa JJEKTPOCHAOXeHus. OTo 00yclaBIMBaeT
HE00X0IMMOCTh (POPMHUPOBAHUS M TOJIEP)KAHUS B ONTUMAIBHOM 30HE 3HAYEHHUH TEKYILEro
pexunmMa HanpsikeHus B sHeprocucteme HI'/IT.

[ToBbimienne  3(pGEKTUBHOCTH  UCHOJIB30BAHUS  JJEKTPOIHEPTrMM B YCIOBHSX
HedTerazonoObiBatonux npeanpuatuit (HI'JII1) MmoxxeT ObITh JOCTUTHYTO MyTEM MHUHHUMH3ALUU
MOTEPH JIEKTPOIHEPTUH B IIEKTPOCETEBOM KOMIUIEKCE, MOBBIILIEHUS KA4€CTBA IEKTPOIHEPTUN
U TONJIEpKAaHUM  pPAlMOHAILHOTO  YPOBHS  HANpsOKEHHs] B OTHENBHBIX  3JEMEHTax
pacnpenennuTeNbHON CETH, aBTOMaTHUECKOIO PEryJIMpOBaHUs peXUMa HAIpPsDKEHHs B LIEHTpax
nutanus [1].
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Kak moka3piBaeT aHalW3 peEryIupylommx 3(QQeKToB N0 HampsHKeHUIo, Haubosee
3 PeKTUBHBIM CIIOCOOOM peryJUpOBaHUs HampspKeHUs B cucreMe djekrpocHadxkenus (CEC)
HI'IIT siBnsiercst perynupoBanue KodhGUIMEHTOB TpaHC(HOPMAILIUK CUIIOBBIX TpaHC(HOPMATOPOB
y3noBbix noacranuuid 110/35/6(10) u 35/6(10) kB, xoTopsie Ha Gonee yem 95% otr oOiero
YKUCJIa OCHAIEHBl YCTPOMCTBAMM pETYJIMPOBaHMs HampspbkeHus nop Harpyskou PITH. s
ocyuiecTBieHUs! AP(EKTUBHOIO PETYIUPOBAHMS HA YPOBHE AJIEKTPONOJCTAHIIMM HEOOXOAUMO
BBIOpATh OMpeAETsIoNIee HANPSHKEHUE B CUCTEME MPUCOSAUHEHHS C YIETOM BCEX BO3MOKHBIX
apaMeTpoB.

Opnako, Juis BbIOOpa JAHHOTO MPHCOCAMHEHUS HE YIAeTCsl MPUMEHUTH CTPOTYIO
OJTHO3HAYHYIO MPOIElypy CHHTE3a aJropuTMa Ha OCHOBE MaTeMaTHYECKONW MOJIENH, KOTOpast Obl
OIKCHIBAIA COCTOSTHUE BCEU CHCTEMBI JJIEKTPOCHAOKEHUS U HArpy3Kd BBUAY BEPOSTHOCTHOTO
XapakTepa MmapaMeTpoB, OMUCHIBAIOIINX COCTOSHUE HArpy3Kd W MUTAIONmMX JuHUHA. [losToMy
BbIOOP HEOOXOIMMO OCYILIECTBIIATH C MPUMEHEHUEM CIEIHATU3UPOBAHHBIX METOJIOB aHaln3a,
HaIpUMep, C UCIOJIb30BAHUEM METOAO0B TEOPUH HEUETKOMN JIOTUKHU, OCHOBAaHHON Ha SKCIEPTHBIX
oreHkax|2,3].

C nomomrpsto PITH TpanchopmaTopa HanpspkeHUE HArpy3Kd JOJDKHO MOAJEP’KUBATHCS B
HOPMHUPYEMBIX Tpenenax. [Ipu 3ToM moaepKuBaThcs B HOPMHPYEMBIX MpeaesiaX OHO JOJIKHO
HE HA BTOPUYHOM 00MOTKe TpaHc(hopMaTopa, a HEMOCPEACTBEHHO Yy moTpedutens. OnpeneiauThb
HaNpsDKCHWE Ha 32)XKUMax MOTPeOUTENsT MOXKHO, 3Has  CONPOTHBIICHHE JMHUU OO OSTOTO
noTpeourens Z; .

U

- HAIIPpSIDKCHUC 'y HOTpe6I/ITeJ'I$I;

UZT =1 Zz ) (1)

nomp, — nomp

rae U

nomp.
U,; - HanpspkeHue BTOPUYHOM OOMOTKH TpaHC(hOpMaTopa;

| iomp = TOK OTpEOUTESL.

Jnist Hamero ciydvas Bce 3HaU€HHS B 9TOU (opMyJie SBISIOTCS HEYETKUMHU:
U, =Uzr — | Z, (2)

[TosryueHHOE 3HaueHWE IOAAETCA Ha BXOJ HEYETKOrO KOHTPOJUIEPA, HAa OCHOBAHMH
KOTOPOI'0 U IPUHUMAETCA pemieHne o nepekiaroueHnu PITH B Ty ninm unyro cTopoHy.

Kpome yKka3aHHOTrO BBIUMCIEHHOI'O HAaNpsIKEHUS, Ha BXOJ HEYETKOIO0 KOHTpOJUIEpa eule
NOJAIOTC  CIEAYIOIUE IIEpEMEHHbIE: Tekyllee mnonoxenue ornaiku PIIH, nanpasnenue
U3MEHEHUs HalpspKeHHs (OHO YBEIMYMBAETCd WM  YMEHbIIAETCs)-T.€., (HaKTHUECKH,
IIPOU3BOHAS OT U3MEHEHUS NEUCTBYIOLIETO HANIPSKEHUS CETH.

BBon B paboty anroputma tekyuiero nosnoxenust ornaiiku PITH nonanoOuncs st 6onee
«HMHTEJUIEKTYaJIbHOTO» IIOBEJEHMS KOHTpOJulepa IpPU TMOAXOAE K KOHEYHOMY IIOJIOKEHHIO
nepexIroyaTens anuamng.

Brluncnenue npou3BOJHON KPUBOM HANPSDKEHHST W MOCIIENYIOLIAas I10/ada MOJy4EHHOTO
3HAYeHUs Ha BXOJ KOHTPOJUIEpa MO3BOJIAIOT M30€XKaTh M3JIUIIHE HEOOOCHOBAHHOTIO KOJIMYECTBA
nepexitoueHuil. Konrpomiep OyAer «cieauTh» 3a NWHAMUKONW M3MEHEHUS HalpsKEHUs U He
POM3BOIUTH MEPEKIIIOYSHNUH, KOT/1a 3TO HE TpedyeTcs.

Cnenyer, OAHAaKo, TOMHUTb, YTO HW3MEHEHHE KOJMYECTBA OTHAaeK OOMOTKH
TpaHchopMmaTopa sBISETCS HE HENPEphIBHBIM, a JAUCKPETHBIM, YTO HAKIIAJbIBA€T HEKOTOPHIE
O0COOEHHOCTH Ha TPOLECC YNPaBICHUS HAINpsHKEeHHEM. B 4acTHOCTH, HEBO3MOXHO JOOUTHCS
«HaWONTUMAaJIbHEHIIIET0» pekruMa Mo HampspkeHuio. B mo0oM ciydae peanbHbI pexum Oyner
JUIIB TPUOIIMKEHUEM K ONITUMAIIEHOMY.

[lenbto paboOTHI SBISETCS OLIEHKA BO3MOXHOCTHM TPUMEHEHUS METOJOB HEYETKOTro
YIPaBIEHUS ISl PEryJIUPOBAaHUS HANPSYKEHUS 110 IPOAOIBHON OCH.

CrtpyKTypHasi cxemMa aBTOMaTUYECKOTO PEryJsiTopa HallpsHKeHUs IpUBe/ieHa Ha puc.l, rae
1 —perynupyemslii cuinoBoil Tpanchopmarop, 2 — TpaHchopmaTop Toka, 3 — TpaHchopMaTop
HaANpsDKEHUs, 4-yCTpONCTBA TOKOBOM KOMIEHCALIMM, 5 - WU3MEPUTEIbHBIM OpPraH HEYETKOIO
perysaTopa, CTpyKTypa TEXHHYECKON peanu3alui KOTOpOro BhlesieHa MyHKTUpoM. [locnennnit
BKIIIOYaeT: (azzudpukaTop — 6, MpenHa3HAYEHHBIH JUIsl TpaHC(POPMALMU YETKHX CHUTHAJIOB B
HEYETKHE MHOXKeCTBa;, Tabnuia nuHrBucTHYeckux mpaBun (TJIII) - 7, T.e. COBOKYMHOCTH
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HEYCTKHUX IPABWJ, OIMUCHIBAIOIINX HEYETKOE OTHOIICHWE MEXKIY BXOJIHBIMH M BBIXOIHBIMHU
napaMeTrpaM KOHTpoJsuiepa; naedasz3udukarop -8, e MoaydeHHOe HEYeTKOe 3HAYCHHE IOCie
nedaz3upuKaud B BUAEC YETKOTO YIPABISIONIETO BO3JCUCTBUS TOCTYMAeT HA MPUBOIHON
MexaHusM -9.

~

v

\ 4

A 4

A 4

A 4

Puc.l CmpykmypHas cxema agmomamuiecko2o pe2yisimopa HanpariCeHus

1. Ha Bxozae koHTpoIiepa

- Hanpsikenme — Voltage. Hanpspkenue Ha muHax Harpy3ku. HeueTkue 3HadeHus 3Toi
JUHTBUCTUYECKON TIEpEeMEHHOM cleayrommue. (puc. 2);

Ouenb Huskoe (Very Low) —tparneriennansHas QyHKIHS MpUHAUISKHOCTH ¢ apamerpamu (0,7
0,75 0,85 0.9);

Huszkoe (Low) —tpaneniennansHas ¢pyHkuus ¢ mapamerpamu (0,85 0,9 0,95 1)

Hopwmansroe (Normal) —tpanenennanbaas ¢pynkius ¢ mapamerpamu (0,95 1 1,05 1)
Bricokoe (High) —rpanenennanshas ¢yukims ¢ napamerpamu (1.05 1.1 1.15 1.2)

Ouenp Boicokoe (Very High) —oOpasnas ¢yskums npunamiexHoctr ¢ mnapamerpamu (1.15
1.2);

Asgapuitnoe (Fault) —Z-o0pa3nas QpyHkims npuHaiexxHocty ¢ mapamerpamu (0.7 0.75)

Asapufinos Oraes, Hopuansraoe Oruens
HATpAMEHHE HHIEDOE Hmaroe BRCOKDE EBECOKOE

Puc.2 Heuemxue 3nauenue nepemennou « Hanpancenue»
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-PITH —L TC. Tekymee nonoxxenue ormaek PITH. 3nauenus 3toit nepemenHoit (puc.3):

Otpunarensaoe (Neqative) —Z-o6pasnas pyHkuus npunaaiexHocTu ¢ napamerpamu (-0.8 -0.6)
Cpennee (Middle) —tpanenennansHas GyHKIUS TpuHAAISKHOCTH ¢ mapamerpamu (0.8 0.6 0.6
0.8);

[TonoxutensHoe (Pozitive) —S-o0pa3nas QpyHKIus npuHaAIe)KHOCTH ¢ mapamerpamu (0.6 0.81)

Puc. 3. Heuemxue 3nauenus nepemennoti « PILH ».

- JImnamuka —dVoltage. /luHamMuka W3MEHEHHs HANpsHDKCHUs (NMPOM3BOJHAS HATIPSKCHHUS).
3HaveHus 3TON nepeMeHHou (puc.4):

Otpunatensaoe (Neqative dVoltage —NdV) —Z- obpasnas (QyHKIMS TPUHAIICKHOCTH C
napamerpamu (-0.5 0);

Hymnesoe (Zero dVoltage —Z dV)—tpeyronbHas GyHKIUS TPHUHAAISKHOCTH ¢ mapamerpamu (-0.8
0 0.8)

[Monoxwurensroe (Pozitive dVoltage —PdV) —S- oOpasHas (GyHKIHMS TPHHAIICKHOCTH C
napamerpamu (0 0.5)

CrpHIETENLHOE Hynepoe [MonoemmensHoS

Puc. 4. Heuemxue 3nauenus nepemennou «/{unamurar

2. C BbIX0/1a KOHTpOJIJIEpa CHUMAJIKMCh 3HAUYEHUS CIEIYIOUINX JIMHTBUCTHUECKUX MEPEMEHHBIX
(BBIXOJTHBIE ITIEPEMEHHBIE):
-Hanpasienune —Direct. HanpaBnenue cinenyromero nepekmoueHus PIIH. 3nauenus
nepeMeHHoi (puc.S);
Beepx (Up) — TpaneueunansHast GyHKIHS npuHamiexHoctu ¢ napamerpamu (0.5 0.75 1.25
1.5);
Buus (Down) —tpaneuennanbHas GyHKIMS MPUHAIISKHOCTH ¢ mapamerpamu (-1.5 1.25 -0.75
-0.5;
Cron (Stay) — TpaneuenanbHas GyHKIUS MPUHAIIEKHOCTH ¢ mapameTpamu (-0.5 -0.25 0.25
0.5).
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Buwa Cron Brepx

0.5}

0
2  -15 -1 05 0 03 1 15 2
Puc. 5. 3uauenue nepemennoii « Hanpaenenuey

B mpouecce paboTsl ObUIM OMPOOOBAHBI PA3IUYHbIE BAPUAHTHI PaOOTHI KOHTPOJUIEPA.
[TpoBepsinack Leaeco00pa3HOCTh IPUMEHEHUS TEX WM MHBIX JIMHIBUCTUYECKUX IIEPEMEHHBIX, B
YaCTHOCTH, NIepeMeHHas «/{nHamuka» (IIpon3BoIHAS U3MEHEHUS HAPSKEHUS).

ITo BbILIENPUBEICHHBIM ITIEPEMEHHBIM ObUIO COCTABICHO IPAaBUIIa HEYETKOTO BHIBOJIA JJIS
JnaHHOW cucteMbl. CocTaBi€Hbl OHM ObUIM COIJIACHO CIEAYIOLIUM YTBEPXKACHUSIM: IpaBUiia
ONpEeC/ICHUsT 3HAYECHHUs HEYETKOM BBIXOJHOM mepeMeHHoN «HampaBieHue» onpenensnuch
CIEeAYIOIUM 00pa3oM: MPH HAIPSHKEHUU HIDKE HOMHUHAIBHOTO («OueHb HU3Koe », «Huzkoe»)
HanpasieHue nepeximouenuss PITH nomkHO cooTBeTcTBOBATH 3Ha4eHUIO «BHMU3» M HA00OpOT,
IIpY MOBBIIIEHHOM HanpsbkeHuu («Bpicokoe», «OueHb BBICOKOE») HAIPaBJIEHUE EPEKIIIOUEHUS
PIIH npunumaer 3nHaueHue «BBepx». B Tex ciywasx, Korjga HanpspKeHUe, IIPUMEPHO PaBHO
HomuHanbHOMY («HopmansHoey), PITH He nepekmtouaercs («Ctom») .

OtnenbHO OBUIM PAcCMOTPEHBI NEHCTBUS KOHTpOJUIEpA MPH aBAPUMHBIX CUTYalMsX, a
UMEHHO —TIPH KOPOTKHX 3aMBIKaHHAX. B 3THX ciydasx HEOOXOOMMO 3a0JIOKUpOBATh paboTy
PIIH. B Ttakux cuTyauusx JMHIBUCTHYECKAs IepemeHHas «Hanpsikenue» npuHUMaeT
3HaueHue «ABapUIHOE» U C BBIX0Ja KOHTpoIepa cHumaeTcst curnan «Crony».Huxe npuBeneHsl
[IOJIyYEHHBIE IIPABUIIA!

1. «Ecmu (manpsixenue ectb Ouenb Huzkoe) u (PIIH ects Otpunarenshoe) u ([Aunamuka

ectb OTpunatensHast) torga (Hanpasnenue ects BHu3) .

2. Ecmu (manpsbkenue ectb Ovenp Hm3koe) u (PITH ects Otpumarenshoe) u ([Junamuka

ectb HyneBast) Torna (HampasieHue ectb BHu3).

3. Ecmm (manpspxenne ecte Ouenp Huzkoe) U (PITH ectp OtpunarensHoe) u (Annamuka

ectb [TonoxurensHast) Torna (Hanpasnenue ects BHU3) .

B mpouecce pabGoThl uccieayeMoil Mojenad ObUIM TONYYEHbl TpaUKud HU3MEHEHUS
HanpsDKEHUs Ha Harpyske Bo BpeMeHH (puc.6). Ha pucyHke nepBbIM Moka3aH rpaduk Harpys3Ku.
Janee naH rTpaduk U3MEHEHUs HamnpsHKeHWss Ha Harpyske. [IpuBeneHbl 1Be KpHBBIE,
COOTBETCTBYIOILIME OOBIYHOMY (TPAAMLIMOHHOMY, «4ETKOMY») PpEryJMpOBaHUIO HANpsKEHUS U
HEYeTKOMY peryinupoBanuio. Ha tperbem rpaduke npencrasinenbl kpuBble padotel PITH mpu
TPaJUIIMOHHOM M HeueTKoM yrpasieHuu. Ha puc.6 npencrasinena padora Heuetkoro (fuzzy) u
TPAAUIITMOHHOTO YETKOTo (Crisp) peryiaropoB. B kauecTBe wuccieayemMoro B3SIT pealbHBIN
rpadux Harpy3ku. BugHo, 4YTOo mpu BbIXoje HampspkeHHs 3a 5 %30HY (500-620 MUHYTHI)
MIPOUCXOIUT cpabaThiBaHUE peryisTopoB. Ho HeueTkuil KOHTposiep pearupyeT Ha U3MEHEHHE
HanpsbkeHus: ObicTpee. T.e. KauecTBO HANPSHKEHHS MPU HEUYETKOM PEryJIMpPOBAHUU BHIIIE, YeM
OpU KJIACCHYECKOM, T.K. NPU HEYETKOM pEryJMpOBAHUM HAINpPSKEHHE MEHbIIee BpeMs
HaXOJMJIOCh BHE 30HBI 5 %.

B pesynbrare mcciaenoBaHHBIM OBUIO MOJYYEHO YTO HEYETKHUH KOHTPOJIIEP B OOJIBITMHCTBE
CIIy4aeB COBEPIIAET MEHBIIEEC KOJIMYECTBO IEPEKIIOYEHUN. B pe3ynprare 5TOro HaJIeKHOCThb
¢byuknuonuposanusi PITH moBeimaercs. B HEKOTOpBIX ciiydasix, IpU MEIJICHHBIX M3MEHEHUSX
HAarpy3Ky, HEYETKHM KOHTPOJUIEp COBEPILIAET TAaKOE K€ KOJHMYECTBO IIEPEKIIIOUYECHHM, 4TO U
KJIACCHYECKHUM, OJHAKO IPU ITOM KayeCTBO HAIPSOKEHUS IMOAJNECPKUBACTCA JIYYIIUM, 4YEM Yy
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kiaccudeckoro. CymmapHoe BpeMmsi pa0OThl ¢ OTKJIIOYCHHEM HaNpsOKEHUs, OOJIBIIUM, 4YeM
+5 %, y HeYeTKOro KoHTpoJuiepa MeHbIIIE, 4eM y kinaccuueckoro. [Ipu noaxone PITH k cBoemy
IpeJeTbHOMY TOJIOKEHUIO KJIACCHYECKUH KOHTPOJUIEp HE MEHSAET XapakTep CBOeH paboThl.
Heuetkwii sxe KOHTpOJUIEp cTapaeTcs MpeJoTBPAaTUTh MOIXO] MepeKitoyaTenis aHuamng K cBoeMy
KpaifHEMy MOJIOKCHHIO, T.€. KOPPEKTHPYeT paboTy B 3aBHUCHMOCTH OT TEKYIIETO MOJIOXKEHUS
nepexrouarens ornaek PITH.

CTouT TaKXe OTMETHTh, YTO YCTPONCTBA Ha OCHOBE HEYETKOW JIOTUKH CPAaBHUTEIBHO
JIETKO U IPOCTO MOTYT MEPenporpaMMHUpOBaThCs MO TeKyue Hyxabl. [Ipouenypa nobasnenus
HOBBIX (DYHKIIMOHAIBHBIX BO3MOXXHOCTEH MpocTa M He ciiokHa. [loaTomMy mo0aBieHHE HOBBIX
GbyHKIMI B ciiyyae BOSHUKHOBEHHS TaKOW HAaJOOHOCTH, HE MIPE/ICTABIISIET CJIOKHOCTH.
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Puc. 6. I'papuxu naepysku (a), uzmenenuss Hanpsodcenus Hazpysku (0) u nepexatouenutl (B).

BoiBoabl. B cTarbe OblT paccMOTPEH HEYETKHI alTOPUTM PEryIUpOBaHUS HAMPSKEHUS Ha
OCHOBe  airoputMa Mamaganu.  PerynmupoBaHue — HanpspkeHUs — IPOM3BOJWIOCH B
pacmpeneNuTenbHbIX CeTSIX C IeNbl0 TMOJJAEepXKaHUs HalpsbKeHUus y 1oTpedutens B
HOPMUPYEMBIX TIPUJENAX.

[Tpu uccnenoBanuu pabOTHl HEUETKOTO KOHTpOJUIepa, (HYHKIMOHHPYIOIIETO HAa OCHOBE
anropuT™Ma MaMaaHu, ObUIO MOJY4€HO, YTO HOBBIM HEUETKUH aJrOpUTM MPOU3BOJUT MEHbILIEE
KOJIMUECTBO TMEPEKIIOUYEeHUN, IO CpaBHEHHIO C KJIacCHMYecKUM. boiiee TOro, HeueTKui
KOHTPOJUIED «IIOACTPAaUBAETCS» B 3aBUCHUMOCTH OT TeKyllero mnonoxeHus otnaiiku PITH
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(3HaueHue nepeMeHHOM LTC) u cOOTBETCTBEHHO MEHSET 3aJEP’KKY BPEMEHHU NEPEKIIIOUEHUS, a
3HAYUT U KOJMYECTBO NepekiitoueHuil. TeM cambiM cCHUXaeTcst BeposiTHOCTh npedbiBanus PITH B
OJIHOM M3 KpalHUX IOJOXEHWH. YCTpoHCTBa Ha OCHOBE HEYETKOM JIOTMKU 0O0JIaJaloT elie
OJIHUM BaXXHBIM CBOMCTBOM — CPaBHUTEJILHO IPOCTOM pacumpsieMocTbio. Jl06aBieHHEe HOBBIX
CBOWCTB, HOBBIX (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH JJIsl TAKMX YCTPOWCTB JIETKO M HE CIIOKHO.
T.e. IpU BO3ZHUKHOBEHUHU HYX/bl B JONOJHUTENbHBIX (DYHKIMIX, BO3SMOXKHO J00aBlIeHHE UX B
paboTy HEYETKOr0 yCTpOICTBA.

MoxHO yTBepkIaTb, YTO YCTpOHCTBA Ha OCHOBE HEYETKOM JIOTMKM Oolsee
OPEANOYTUTENLHBl ISl PEryJUPOBaHMUS HANpsHKEHUS HA IIWHAX TOTpeOHTEeNel, Hexelu
YCTPOMCTBA Ha OCHOBe O0ObIYHOM Jormku. CamoperyiaupoBaHue Hojiydaercss Oouee
KauECTBEHHBIM.
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XULASO
QEYRI-SOLIS MONTIQ 9SASINDA PAYLAYICI SOBOKONIN GORGINLIYININ
AVTOMATIK TONZIMLONMSO SISTEMI
Forhadov Z.1., Imamoaliyev A.B., Hasanova U.E., Camaladinov R.O.

Acar sozlar: garginlik, paylayici sabaka, qeyri —salis ¢oxlug, bilik bazasi,

Yik altinda elektroenergetik istehlak¢ilarini nominal gorginliklo tomin etmok iigiin
avtomatik tonzimlonmo sistemindon istifado edilir. Bu moqalodo qeyri-solis coxluglar
nozoriyyasindon istifado edorak, paylayici sobokolordo gorginliyin tonzimlonma sistemi vo
alqoritmi, hamginin gorginliyin avtomatik tonzimlonmo sisteminin struktur sxemi verilmisdir vo
bunun naticasinda elektrik tachizat sisteminds elektrik enerjisinin paylanma effektivliyi artirilir.

SUMMARY
AUTOMATIC REGULATION SYSTEM OF THE TENSION OF THE DISTRIBUTIVE
NET ON THE BASIS OF FUZZY LOGIC
Farkhadov Z.1., Imameliyev A.B., Hasanova U.E., Djamaledinov R.A.

Key words: tension, distribution network, fuzzy sets, knowledge base.

The systems of automatic voltage regulation are used to supply the electricity consumers
with normal voltage. In the article the system and algorithm of voltage regulation are given
subject to the voltage deviations in the distributed network using the theory of uncountable sets
are suggested, the structural scheme of the system of automatic voltage regulation is given and as
a result of which, the efficiency of electric power distribution in the system of power supply is
increased.
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Giris. Yol ortiyinin osas gostaricilori onun mexaniki xassolorini ifado edon
gostariciloridir.  Mexaniki xassolorindon biri  yol ortiiyiiniin  xarici  sathindoki néqtslarin
yerdayismasi ilo miiayyan edilir. Bu kamiyyat ortiiyiin mohkomliyini xarakterizo edir. Buna gors
do ortiyiin halinin monitoringinin aparilmasina zorurst yaranir. Monitoringin aparilmasi tigiin ilk
névbada drtiiyiin halini ifads edon parametrlordon asili olan riyazi model qurulmalidir. Ortiiyiin
hali, asasan, onun xarici sathindaki nogtalorin yerdayismasinin monitoringinin naticalorine gora
miiayyan edilir. Dogrudan da, asfaltin qurulusundan va onun désonmasi texnologiyasindan
natica olarag alinir ki, masamalor hacmi na goador Kigik olarsa, baxilan yerdayisma komiyyati do
bir o godor kigik olar. Bu zaman yerdayisma ortiiyiin materialinin fiziki miinasibatlorinin
formasindan asilidir. Aydindir ki, yerdayisma na godor Kigik olarsa, 6rtiik do bir o godar méhkom
olar. Buna gora do yol ortityinin fiziki halinin monitoringinin aparilmas: praktiki shomiyyot
kosb edir.

Masalonin goyulusu. Yol ortiyiniin fiziki halinin monitoringinin aparilmas: giin,
tacriibado gobul olundugu kimi, yol ortiiyiindon enina istigamatdo ayrilmis prizmaya baxag.

Monitoringin apariimas: iiciin ayrilmis prizmanin bir ucu (X=L) normal Q qiivvesi ilo

yiiklonmalidir. Prizmanin secilmasi sortindon alinir ki, onun &ziil iizorindo olan (X=0) o biri
ucu yerini dayismir. Bu halda gobul edilir ki, prizmanin 6zlii sortdir, yoni U =0. Burada U -
uzununa yerdoayismo, X- uzununa koordinat, L - oértiiyiin galinligidir. Monitoringi aparmagq
ticiin yiiklonmis ucun yerdoyismosini miioyyan edok, yoni X =L oldugda U - yerdoyismosini
tapag.

Baxilan bu kemiyyat iki toplanandan: bark hissaciklarin, yani onlarin deformasiyasindan
yaranan garsihigl yerdoyismasindon va mosamalor hacminin dayismasindon ibaratdir. Ortiiyiin
dosonma keyfiyyati masamolorin Kigik hacmli olmasi ilo xarakteriza olunur, yani masamalorin
hacmi na gador Kigik olarsa, ortiik do bir o godar keyfiyyatli olar. Masamalar hacminin dayismosi
ortiyiin keyfiyyatini xarakterizo etdiyi tigtin bu sababdan yaranan yerdayismoni miiayyan edok.

Masalanin halli. Prizmanin harokat torzini gubuglar nazariyyasi ¢argivasinds yazaq [1].
Onda gorginlik-deformasiya hali, xiisusan do D, enina koordinatdan asili olmur. Belo ki,
alagalondirici maddo reoloji xassoloro malikdir, onda yerdoayismoa zamandan asilidir. Nozors

alsaq ki, Q qiivvesi miioyyon zaman anlarinda totbiq edilir (monitoring aparilan zaman Q

giivvasi zamanin baslangic aninda totbiq edilir), onda kegid prosesini nazars almasaq, forz etmok
olar ki, sixilma prosesi bir anda bas verir. Buna goro prizmada reoloji proseslora
baxilmayacaqdir. Bundan olava forz edok ki, bork hissociklorin deformasiyasini slagslondirici
materialin deformasiyasi ilo miigqayisads nozora almamagq olar, yani forz edok ki, boark hissaciklor
miitlag olaraq barkdirlor.

Ortiiyiin deformasiyas1 naticosindo ancaq bark hissaciklor garisirlar. Bu iso mosamalor
hacminin doyismasine gatirir. No bark hissaciklor, no do slagoalondirici material sixilmur [3].
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Forz edok ki, ortiyiin materiali «tam olaraq» qeyri-Xatti Xxassa biruzo verir, yoni
(Z_U: f(o,). Burada f- materialin fiziki halini xarakterizo eden geyri-xotti funksiya, o, -
X
prizmadaki hogigi gorginlikdir. - simmetrik olmayan funksiyadir, f(c,) = f(-o,). Onda
p

—wn — f| " 1

&= (1_0)) @

Umumi halda @ kemiyyati tokjo f funksiyasi ilo xarakterizo olunmur. @ - kemiyyatinin

p - don asililigi (1) minasibstina nisboton miirokkab xarakters malikdir vo tacriibolordon

mioyyan edilir. (1) miinasibatini imumilogdirok. Qabul edok ki, ® parametri sopalonmoa
dagilmasi nozariyyasindoki zadolonmo parametrina analojidir [1]. Bu nazariyyads zadalonma
parametrinin - miioyyan edilmasi tg¢iin  kinematik tonlik diferensial formada gotirilir.
Zadalonmanin kinematik tonliyino analoji olaraq (1) tonliyi asagidaki kimi tmumilosdirilir:

z;):(p(l_pmj o=y, p=0 oldugda, )
burada@ - geyri-xattiliyin har hansi funksiyasidir. Bu nazariyys ilo analoji olaraq fiziki
miinasiboti asagidaki sokildo gostarmok olar:

dg:q)[ p j £=0, p=0 oldugda 3)
dp 1-o

Qeyd edok ki, geyri-xatti cabri tonliyi birinci tortib adi diferensial tonliklo avoz edilmasi
ilkin tonliyin hallini sadslosdirir.

Moasalonin goyulusundan aydindir ki, T vyikiinin geyd olunmus giymatlorinds ¢6kma
(S) no godor boyiikdiirss, 0 godar do masamalor hocmi (®) boyiikdiir, yeni ortityiin keyfiyysti

pisdir. Monitoring zaman: malum Q qiivvaesinin tesiri altinda yaranan U (L) ¢6kmo kemiyyati
olgiiliir. Monitoringi, Q -niin giymatlorini addimla doyisib, U(L) komiyyatini olgmaklo
aparmaq olar. Amma, monitoringi asagidaki kimi aparmag mogsadouygundur: tatbig olunan Q
yiikiiniin giymotini o giymoto godar (Qgr ) artirmag lazimdir ki, bu giymatda ¢okmo dayismasin.
Onda Uy - ¢okmonin hoddi giymati vo Qg - yiikiin hoddi giymoti lgiiliir. Qeyd edok ki, bu
haddi giymetlor bohran giymeatlorine uygundur. Ortiiyiin L - galinhgim bilorok alanq ki,

1
—U¢r . @g-1n tapilan giymeti értiiyiin keyfiyyatini

U
Ser ==L Belo ki, Sg =g, onda g = L

L

xarakterizo edir
Fiziki miinasibati geyri-xatti, xiisusi halda ti¢ darajali gobul edarak (1) tenliyino baxaqg.

Onda alarg:
3 3
O)ZO)O—A(:L_DO)) =®0—A0(1_ij ; A0:AE3, 4)

burada A - tocriibadon miioyyan edilon kemiyyatdir. (4) miinasibatinin mévcud olmas: sorhadini
1

miioyyen edok. Belo ki, 0 <@ < g, onda T < T, burada Ty = [(X;JT, Ter - haddi yikdiir.

Bohran hali kimi masamalarin gapanmasinin bas verdiyi hali gotiirok. Bu halda ¢okma doyismir.
(4) tonliyini asagidaki sokildos gevirak:

r= [(wo —w)i(l—wa - (1—a>>[“’° A;“’j
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T =1(w) - funksiyasinin stasionar giymatlorini miioyyan edok. Stasionarlhiq sortindon alariq:

de _ 5| o i Lo |
E_Ao |: (@, — ) @ W)S(a’o ) :I—

L _2 1 4
-A2 (v, —w) 3-(600 +§—§ayJ=O; ,

Belo ki, ®,>wmq, onda Tt siasionar noqtesine baxilmir. Sok.1-do parametrlorin
®o =0.05, oy =0.1 giymatlorinds t-nun ® -dan asilihig: verilmisdir.

1
Z (30)0 +1) .

T 0.025

~
~~o
~~

1
0.02 T

~
-
~-—~
-

~~~~~~
0.015 ~

~s
\ ~\“~.~
0.01

s\‘\
N
\
N,
\
\
\\ \
0.005

0
0 0.01

0.02

0.03 0.04

()
0.05 0.06 0.07 0.08 0.09

Sakil 1. T - nun ® - dan as:lilig: (ti¢ darajoli miinasibat)
1-0mg =0.05; 2- 0 =0.1

Qeyd edok ki, grafikin qurulmus budaglar: birgiymatlidir. Qrafikdon natica olaraq ¢ixir ki,

®-nin geyd olunmus giymatlorinds baslangic masamolor hacminin artirilmasi ils totbig olunan
yiikiin giymati artir. @ -nin giymatinin artirilmast ilo T - nun doyismasi artir.

Yiiklonmis ucun yerdayismosi asagidaki tonlikdon miayyan edilir:
oU ¥
X Ab(l—a)j

X - o gora integralladigdan sonra X =0 oldugda v =0 olmasi sorti nozers alinmagla alariq:

3
T
U=- X.
Ao(l— a))
Son olarag ¢okma ticiin alariq ki,

3 3
S=Ab[ - j = o, —0(7) ; w(r)=wo—ﬁb( - j
l-w l1-w

Cokmonin hoddi giymati @q -a barabordir, yoni 0<S <S5 S = @y.

()

Buradan alirg ki, ¢okmonin haddi qiymati fiziki minasibatlorin soklindan, yoni ogor
f(0)=0iso f - funksiyasindan asil deyildir. S -in T - dan asilihg sok.2 - do verilmisdir.
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Sakil 2. S -in T - dan asil:lig: (ii¢ darajoli miinasibat)
1- wg =0.05; 2-mp=0.1

Miihandis hesabatlar1 ti¢iin verilmis asililigi sadslosdirak. (5) miinasibatini sadolosdirak.

Bu miinasiboti T -ya goro xattilogsdirmok olmaz, ona goére ki, T tonliys T3 soklinds daxildir.
Nozoro alsaq ki, S <<1, ondaonu S -2 gors xattilosdirok. Belo ki, ®=my — S , onda

Agt® = (g — @)1 —®)3 = (g —®+ S)L—wg +S)]=SL—wg +S)3 =~ S(L—wp)3.

Buradan ¢ixar ki,
3
son[lfmJ ; ‘:(1‘“’0)3&/2 ©)

Sadolosdirilmis asihihig: imumi asililigla miigayise edok. Sok.3 - do g =0.05 oldugda
geyri-xatti tonliklo xattilosdirilmis tonliyin miiqayisasi verilmisdir.

0.06 r T

S

%
0.05 /, /

0.04 7
,7
7’
,/

0.03 o
td
e /
’/
"
’
”’
0.02 _orT
a’/
-
-
-
-
4"“
-
0.01 =
y
L

T
0
0.008  0.009 0.01 0.011 0.012 0.013 0.014 0.015 0.016

Sakil 3. Qeyri-xatti tanliyin xattilagdirilmis tanliklo mzigayisasi.
1- geyri-xatti asililiq; 2 — xattilagdirilmis as:l:liq;
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Qrafiklorin miigayisasindan natico olaraq ¢ixir Ki, yiikiin elo diapazonu var ki, bu diapazonda
miiayyan dagigliklo geyri-xatti tonliyin halli sadslasdirilmis tonliyin halli ilo Gst-iists diisiir. Bu
zaman, ® - nin baslangic giymatinin artirilmasi ilo homin diapazon artir.

Natica. Mogalods ortiiyiin haddi halinin parametrlorina géra monitoringin kegirilmasi
toklif olunmusdur. Haddi hal dedikds o hal basa diistiliir ki, bu zaman masamalorin gapanmasi
bas verir. Isdo bu halin parametrlori kimi, cskmanin va totbig olunan giivvenin haddi giymatlori
gabul olunmusdur. Bu giymatlor, materialin qurulusu haqginda bazi farziyslori gabul edoarak va
tic dorgjali asililig gobul edilorak zadalonmalar nozariyyasi g¢argivasinda miiayyan edilmisdir.
Mogaloda ¢6kmoanin totbig edilon qiivvedon asilihigi qurulmusdur. Qeyri-xatti tonliyin
Xattilosdirilmis tonliklo miigayisosi aparilmigdir.
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PE3IOME
MOHUTOPHUHI" PU3NYECKOI'O COCTOSAHUA JOPOXKHOI'O TIOKPHITUSA

JDrcagpapos H. /1.

Knrwoueswvie cnoBa: nokpvimue, nopvi, nepemeujerue moiex, no8pexncoaemMocms

B naHHOIl cTaTtbe paccMaTpuBaIOTCA IEPEMEIIEHHsS TOYEK IOKPBITHS C Y4eTOM
HEJIMHEWHOCTH Ha JKECTKOM OCHOBaHMHU. (OCHOBBIBasCbh Ha CTPYKTYpPY IIOKPBITHSA,
IpearoiaraeTcsa, 4ro B MaTepualie CYLIECTBYIOT MOpPbl. DTH MOPbHI OMUCHIBAIOTCS B paMKax
TEOpUU MOBPEKAAEMOCTH. M3 ycrmoBUS 3aKkpbITHs NOp, IPHU CKATHUM TOKPBITHS, HaWIEHBI
npeiebHbIe 3HAUEHUs Harpy3Kd M MepeMeIleHus], MO3BOJISIONINE aHAIU3UPOBATh PE3yNIbTaThl
MOHHMTOPHHTA.

SUMMARY
MONITORING OF THE PHYSICAL CONDITION OF PAVEMENT
Jafarov N.D.

Key words: cover, porosity, displacement of the points, injury

This article describes the displacement of covering points in the light of the nonlinearity
on the hard ground. Based on the structure of the coating, it is assumed that there are pores in the
material. These pores are described within the framework of the damage theory. From the
condition of having pores closed under the compression of the pavement the limit values of load
and displacement are found that enable analysis of the monitoring results.
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Mbaqals uzun 6lgiilii silindrin daxili sathinin qisa ¢atili torna dazgahinda istifada olunan
tekstolit materialindan hazirlanmis istigamatlondirici yastiqglarin antifriksion materialdan
hazirlanmig yastiqlarla avaz olunmasina hasr olunmusdur.

Giris. Molum oldugu kimi, neft-modon avadanliglarinda, metallurgiya vo masingayirma
zavodlarinin masin vo mexanizmlorinds kigik diametrli uzun silindrlordon genis istifads olunur.
Bu silindrlor, aqressiv miihitdo, yiliksok tozyiq vo temperatur altinda isladiyi li¢lin tez-tez siradan
cixir, bu da aqreqatlarin, masin vo mexanizmlorin bos dayanmalarina sobab olur. Naticads bu
silindrlorin tomiri, ya da yenisinin hazirlanmasi zorurati yaranir.

Bels silindrlorin daxili sothinin emali, xiisusi cilalama dozgahlarinda yaxud uzun catili
torna dozgahlarinda daqiq desiklorin nazik i¢ yonusu omaliyyati ilo aparilir.

Respublikada bels silindrlorin hazirlanmasi xiisusi i¢ yonus dozgahlarinin olmadigindan
¢atinlasir, bazon do miimkiin olmur.

Molumdur ki, hazirda “Azarboru” ATSC-dos, 140 boruyayma staninin dolmo aqreqatinda
xarici diametri @130 mm, daxili diametri 106 mm, uzunlugu 3600 mm vo materiali polad 45-
don olan uzun silindrlordan istifads olunur.

Bu ciir olgilii silindrlorin “Azor boru” ATSC-nin tomir sexlorindo qisa ¢atili torna
dozgahlarinda hazirlanmasi texnologiyasi bizo malumdur [1].

Maqgalanin maqgsadi: tomir sexlorinds qisa ¢atili torna dozgahlarinda uzun silindrlarin
hazirlanmasidir.

Gostarilon 6lgiids olan silindrlorin emalinda asas texnoloji tortibat kimi ¢atisinin uzunlugu
6 metr olan torna dozgahi (1)-dan, silindr (2)-nin torna dozgahi (1)-do yerlosdirmak {iglin patron
(3)-don, 3 adad liinetlor (4)-dan, torna dozgahinin spindelinin va silindrin morkazi oxlarinin ist-
isto diismoasini tomin etmak igiin borstanq (5)-don, yigma konstruksiyali iki torofli T15K6
markali bark Xxalitali 16vhali kasici [2] bashigindan (6) vo 3 oadad tekstolit materialindan
hazirlanmis istiqgamotlondirici oymaglar (7)-don ibaratdir (Sokil 1).

Bizo molum olan tisullarin asas ¢atismayan cohotlorindan biri istigamatlondirici oymaglarin
tekstolit vo digor olvan metal materiallarindan hazirlanmasi, oymagqlarin st sathinin
yaglanmamasi, oymagqlarin divarimin galinliginin (20 mm) olmasi gostarilon oymaglarin tez — tez
siradan ¢ixmasina sabab olur.

Masin va alatlorin is gabiliyyatinin itirmasinin asas sababi onlarin yeyilmasi hesab olunur.
Masin v avadanliglarin yeyilmasi asas siirtiinon sothlor arasinda bas verir. Siirtiinon sathlori iki
grupa boliniir: friksion, burada, maksimum siirtinma qiivvasi talob olunur va antifriksion —
burada iss siirtinma qiivvesini maksimum azaldilmasi talab olunur.
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Uzun silindrlorin daxili sathinin torna dazgahinda emal tisulu
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Sakil 1. Uzun Pnevmosilindrin daxili sathinin torna dozgahinda emali iisulunun
kinematik sxemi
1. Torna dazgahi; 2. Silindr; 3. Torna dazgahinin patronu; 4. Liinetlor,
5. Borstang, 6. Kasici baslq, 7.Tekstolit oymaglart.

Umumiyyatle, siiriismo yastiglarin islomok qabiliyyeti onun apariciliq qabiliyyati ilo
mioyyon olunur vo dagidict yiikiin boyiikliyii ilo olgiiliir. Siirligmoe yastiglar ilo slagadar
terminlor vo toyinatlar QOST 4378-1-2001 ilo tonzimlonir.

Siirlisma yastiqlarinda xiisusi tozyiq P—in, siirligma siiroti V—in vo onlarin PV mohsullar
[P], [V] vo [PV] buraxila bilon haddon artiq olmamalidir.

Stirligmo yastiglar tiglin buraxila bilon normalarin riyazi ifadesi yoxdur, ona gora do onlari
tocriibi olaraq toyin edirlor. Onlar dayaglarin materialindan, islomo miiddotindon, yaglama
rejimindon, istismar goraitindon asili olur.

Siirligma yastiglart hoam yarim vo tam yaglama rejiminds isloys bilir.

Siirisma yastiglart {iglin on yaxsi material BpO® 10-1 hesab olunur. Lakin giymaoti
nisbaton baha oldugu ti¢iin ondan yalniz yiiksak siiratli agreqatlarda istifado olunur. Orta siiratli
agreqatlarda on ucuz BpOIl 5-5-5 vo ya BpAX 9-4 istifado olunur. Asag siiratli aqreqatlarda
BpAX-4 vo ya BpAXM,, 9-3-15-don istifads olunur, bu da ki, daha gox yiik gotiirs bilir.

Bu yastiqlarda siirlismo siirati agagida gostorilon formul ilo hesablanir [3].

V=22 0.0000523 d'n m/s
1000-60

Burada d—valin diametri, mm-lo; n—valin dovrlor say1 dogigs ilo.

Xiisusi tozyiq asagidaki formul ilo hesablanir.
— F kas

ld sm?

Burada F—yastiga verilon yiik, kgs-1o; l-oymagin (btulkanin) uzunlugu, sm-lo; d—oymagin
(Vtulkanin) diametri, sm-lo.

Siirligma yastiglar tiglin ¢ox sayda tunc arintilarindon istifads olunur.

Monomental siiriigmo yastiglar tigiin ¢ox vaxt qalayl tunclardan (bpO®10-1, bpOILIC 5-5-
5, bpOIL] 10-2) (sokil 2,a) vo qalaysiz (bpAX 9-4; BpAXM, 9-3-1-5) (sokil 2,b) tunclardan
istifads olunur.

Tunc orintilorindon hazirlanmis dayaq {iglin siiratdon asili olaraq, istismar qabiliyyati
asagidaki qrafikdo gostorilmisdir (sokil 2).
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Siirlismo yastiglart iiglin on olverisli metal bpO®10-1 hesab olunur vo ondan yiiksok
stiratli aqreqatlarda istifado olunur.
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Sakil 2. Stirtisma yastiglari ticiin siiriigma siirati va buraxilabilon xiisusi tazyiq.

BpO®10-1-in kimyavi tarkibi [4]:

QOST 613-79 osasan

86,9-90,6 % - misdan,

9-11 % - galaydan,

0,4-1,1 % - fosfordan ibarotdir.

Orimo temperaturu 934 °C,

Stirtlinmo amsali:

Siirtiinmo Sathlor tam yaglandigda 0,008,

Siirtiinan sathlor yaglanmadiqda 0,15,

Daniz suyunda islodikds siirtiinms amsali 0,37-dir.

Natica: 1. Siirlisma yastiqlari {igiin an alverisli material BpO®10-1 hesab olunur va
ondan yliksok stiratli agregatlarda istifads olunur.

2. Uzun silindrlorin daxili sathinin emali—(daqiq desiklorin nazik i¢ yonusu amaliyyati)
yiiksok siiratlo aparildig: iigiin i¢ yonus amoliyyatlarinda istifado olunan tekstolit yastiglarin
avazing, bronzadan hazirlanmis oymagqlardan miivaffaqiyyatlos istifads edils bilor.

3. Bronzadan hazirlanmig oymagqlarin hom yarim vo hom do tam yaglanmasinin

miimkiinliiyt.
4. Toklif olunan materialdan neft sonayesinin doarinlik nasoslarinda da istifado etmok olar.
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Uzun silindrlorin daxili sathinin torna dazgahinda emal tisulu

PE3IOME
CIHOCOBb PACTOYKHU BHYTPEHHEI'O ITUAMETPA JVIMHHOMEPHOI'O
HOUJINHIPA HA TOKAPHBIX CTAHKAX
Aooynnaes I. C., Abbacoe K. C., bacupoe 3.0.

Knrwoueevie cnoea. yurunop, 6opwmaned, OpoOH308as 6MYIKA, 20J06KA C MBEPObIM
CNAABOM, IIOHEM.
CraThsl TOCBSINEHA PACTOYKE BHYTPEHHETO IHaMETpa IMHHOMEPHOTO IWIMHApA Ha
TOKapHBIX CTaHKaX. BMECTO TEKCTOJMTOBBIX HAIPABISIONIUX MOAMIUITHUKOB MPEaIaraeTcs
UCTIOJIb30BAaTh MOAIIUITHAKH, U3TOTOBJICHHBIC U3 aHTU()PUKIITMOHHOTO MaTepHaa.

SUMMARY
RECESS METHOD OF INNER DEAMETER OF A LONG-MEASURINQ
CYLINDER ON THE TURNING LATHE
Abdullayev G.S., Abbasov G.S., Baghirov Z.0.

Keywords: cylinder, boring bar, bronze bushing, multiple-blode head with hard metal,
steadyrest.
The article is dedicated to bore of inNER diameter of long-measuring cylinder on turning
lathe. It is better to use bearings boiler made of antifriction material instead of textolite guide
bearings.

Daxil olma tarixi:  Ilkin variant  09.07.2015
Son variant 18.12.2015
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