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MANIPULYASIiYA ROBOTUNUN KIiNEMATIK SXEMININ
RIYAZI TOSVIRI

Y.N.9liyeva, S.M.Abbasova
Azarbaycan Déviat Neft va Sanaye Universiteti
E-mail: yegane.aliyeva.1969@mail.ru

Xiilasa. Hal-hazirda sonayenin miixtslif sahalorinds texnoloji mosslalorin genis
spektrinin yerina yetirilmasi iigiin istifado edilon sonaye manipulyasiya robotlari
(MR) tatbiq edilir. Onlarin totbiqi texnoloji proseslorin mohsuldarligini artirmaga,
insanlarin tahliikali sahalards olmasinin garsisin1 almaga, aqressiv miihitlordo omo-
liyyatlar aparmaga imkan yaradir. Magalodo manipulyasiya robotunun kinemati-
kanin diiz va oks masalalarinin halli tigiin modeldan, mangalara tosir edon moment-
larin hesabatin1 aparmaga imkan veran dinamik modeldan vo elektromexaniki mo-
deldan ibarat olan timumilosdirilmis riyazi modeli iglonilmisdir.

Acar sézlar: manipulyator, Eyler
bucagqlari, kinematik parametrlor,
isci orqan, gorma néqtasi

Manipulyasiya robotlar1 kimi miirokkob mexatron obyektlorin idaraetma sistemlorinin (IS) xa-
rakteristikalarina onlarin kinematik vo dinamik parametrlori shamiyyatli tosir gdstarir. Bunun noti-
casindo IS-in reallasdirilmas1 zaman istifads {iciin olverisli olan otrafli riyazi tosvir vermok lazimdir.
Gostarilon moasalonin hallinds iki garsiligh olagadar olan istigamati ayirmaq olar. Birinci istigamot
manipulyatorun foza konfiqurasiyasini birmonali toyin etmays imkan veran onun dogiq kinematik
modelinin yaradilmasindan ibarstdir. Bu da 6z névbasinds is¢i orqanin yerdayisma ganunlarini tasvir
etmayo imkan yaradir. Ikinci istiqamat manipulyatorda mévcud olan dinamik xarakteristikalarin va
olagalarin tasviridir. Bu istigamot onun verilmis trayektoriya iizra yerdoyismasi zaman roftarini tasvir
etmoys imkan yaradir. Bu moagalads todgigat hom sonayeds, ham doa elmi tadgigatlarda Nokia fir-
masinin istehsali olan, genis yayilmis PUMA-560 Unimation manipulyasiya robotundan (sakil 1) is-
tifado etmoklo aparilmisdir. Bu manipulyator onun xiisusiyyatlori vo xarakteristikalari bir sira islordo
baxildig1 vo buna géra do onun fiziki parametrlarinin giymatlondirilmasi kimi baza masalalarinin tok-
rar holli lazim olmadan sonraki todgigatlarin aparilmasina imkan yaradildigi ilo olagodar olaraq se-
¢ilmisdir. Homginin, bu moagalada manipulyatorun komponentlorinin tasirinin tadqiq edilms masals-
sini sadalosdirmoays imkan veran bir sira sartlor gabul edilmisdir:

1) manipulyatorun mangalarinin atalot momenti sabit va sifir koordinatina uygun olan manga
vaziyyatinda olan moments borabar hesab edilir;

2) quru va ozIliliikli siirtinma nazors alinmur.

Sakil 1. Manipulyasiya robotu PUMA-560

MANIPULYASIYA ROBOTUNUN KINEMATIK SXEMININ RIYAZI TOSVIRI 5
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Manipulyatorun kinematik sxeminin tosviri onun gabarit Olgiilorinin vo is¢i fozasinin
parametrlorinin malum olmasini talob edir. MR-un miixtolif konfiqurasiyalari1 [1] 6z strukturu vo
xarakteristikalar1 tizro farglonirlor. Sanayeds irsliloms va firlanma oxlarina malik olan ¢goxmangali
MR an ¢ox yayilmigdir (sokil 2). Niimuna kimi istehsalda an ¢ox yayilan ABB, Fanuc, KUKA,
Yaskawa, Kawasaki kimi firmalarin manipulyatorlarini geyd etmok olar.

Sakil 2. Coxmanqali manipulyasiya robotlari:
a) stenford manipulyatoru, b) manipulyasiya robotu PUMA-560

[S-nin islonilmasinda geyri-birmanaliqdan qagmaq iiciin yerdayismolorin tasviri ii¢iin koordinat
sistemini toyin etmok lazimdir.

Manipulyatorun harokat trayektoriyasinin planlasdirilmasi vo onun vaziyyatinin fozada toyin
edilmasi tigiin kinematikanin diiz vo oks masalalari soklinds iki asas masala sinfini hall etmak
lazimdir [2]. Diiz masalonin halli manipulyatorun moxsusi koordinat sistemlarindon is¢i (miitlaq) ve-
ziyyati barados informasiyanin ¢evrilmasi ti¢iindiir. Bu manipulyatorun is¢i orqaninin koordinatlarinin
toyin edilmasi tigiin tolob olunur. ©ks masalonin halli is¢i orqanin vaziyyati lizra manipulyatorun
tolob olunan foza konfiqurasiyasinin hesablanmasi iigiindiir vo onun yerdoyismasinin trayektori-
yasinin planlagdirilmasinda asas problemdir. Gostarilon masalalorin halli manipulyatorun gabarit xa-
rakteristikalarmin onlarin analizi vao koordinat ¢evrilmalarinin tonliklorinin yazilmasi ti¢iin slverisli
olan formada tasvirini talob edir. Movcud olan yanagsmalarin asaslar1 onlarin xatti vo matrisa tonliklori
sistemi soklindo ifado olunmasidir [3].

Odadi ¢evrilmalarin yerina yetirilmasi tigiin on effektiv olan bircins ¢evrilmolor metodudur.
Manipulyasiya robotlarinin tasvirino totbigon Denavit-Xartenberq tosviri (DX-tosviri) genis
yayilmigdir. O, manipulyatorun kinematikasini ayri-ayri mangalarin koordinat sistemlarininin nisbi
vaziyyatini ifads edon 4x4 6lgiilii foza ¢evrilmolorinin miioyyon matrisalar doasti ilo yazmaga imkan
verir. Bu halda manipulyatorun kinematik sxemi asagidaki tonlikloa tasvir edilir:

T =1lie i~ 14 (1)
burada:
T — is¢i organin voziyyat matrisasi,
Ai — i -oynagimin ¢evrilmo matrisalari,

n — MR-da oynaqlarin sayidir.

Kinematikanin diiz masalasinin halli manipulyatorun onun 6z moxsusi KC-ds vaziyyatini tosvir
edon koordinat ¢oxlugunun is¢i koordinat sistemlorinin koordinatlarina ¢evrilmasini talob edir. (qgs,
gz, ..., qn) = (X1, X2, ..., Xn), burada:
d1, 92, ..., gn — maxsusi koordinat sisteminda koordinatlar birlosdirilmis), X1, X2, ..., xn — miitlaq ko-
ordinat sistemindo koordinatlar (miitloq). firlanma koordinat sisteminds isloyan PUMA-560 altiman-
qalt manipulyatordan istifads edarkan va avval segilon is¢i koordinat sistemi tatbiq edilorkan (1) ifa-
dasindan istifads edorok asagidakini alariq:

_OA LA 2A3A, 4A.5pa. |0 S AP
T =°A1 Az 2As%As *As*As= 'y 01] )
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burada: n, s, a—is¢i orqanin yonaldilmasinin 3x1 vektorlari, p —baza koordinat sisteminds is¢i orqanin
vaziyyatinin 3x1 vektoru. Yerds qalan ayri-ayri ¢cevrilmo matrisalari asagidak: sokli alir:

| cosé,
sin @,
‘ 0
0

[cosé,
2, | sing;
1o
0

cos b,
sin &,
0
0

0 -sing 0 [cos®,
0 cos¢ Of, siné,
2 A'! =

-1 0 0 : 0

0 0 1 [ 0

0 sin@, —a,cosé, |

0 —cosf; azsinb; |,
10 o [t
0 0 1 |

0 sing, 0 cosé,
0 —cosé, 0] A = sin G
1 0 o °° 0

0 0 1 0

burada: 6i, di, ai u ai — DX-tosvirin parametrlori (sokil 3):
0i — Xi oxu ilo eyni istigamatds olmasi tigiin Xi-1 oxunu zi-1 oxu atrafinda déndaran birlogmis bucag;

di — zi-1 oxunun xi oxu ila kasismasi ilo koordinat sisteminds (i-1) -ci baslangic arasinda mosafs; ai —
Xotti stirisma  (zi-1 Vo zi oxlar1 arasinda on qisa masafo); ai — bucaq siirlismasi — zi oxu ilo eyni

istigamatda 0lmasi tigiin Xi 0Xu atrafinda zi-1 oxunu déndaran bucag.

—-sind, 0 a,cos6,
cosd, 0 a,siné,
0 1 d, |
0 0 1
cosd, 0 -—sing, 0
sind, 0 cosd, O
0 -1 0 d, (3)
0 0 0 1
-sinf, 0 0
cosd, 0 0
0 1 d, |
0 0 1

di, ai vo ai parametrlorinin giymatlori miitloq koordinat sisteminin istigamoti vo hesablama
noqtasinin segilmoasi ilo toyin edilir. Onlarin tayin edilmasi vo islorinin analizi asasinda alinmis orta
adadi ifadalor cadval 1-do gostarilmisdir.

Bu halda 0i giymatlori manipulyatorun birlosdirilmis koordinatlarina uygundur vo manipulya-
torun maxsusi koordinat sisteminds vaziyyatini tosvir edir.

Cadval 1
PUMA-560 manipulyatorunun DX-tosviri parametrlori

0i ai a,mm dimm Ormin, ° Oimax, °

| 90 -90 0 0 -160 +160

1 0 0 431,8 149,09 -225 +45
1l 90 90 -20,32 0 -45 +225
v 0 -90 0 433,07 -110 +170
\% 0 90 0 0 -100 +100
VI 0 0 0 56,25 -226 +266

Sakil 3. PUMA-56 manipulyasiya robotunun DX-tosviri parametrlorinin nisbati

MANIPULYASIYA ROBOTUNUN KINEMATIK SXEMININ RIYAZI TOSVIRI 7
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Matrisa omoliyyatlarinin yolverilmoz va ya hesablama resurslarinin istifado edilmasi noqteyi-
nozarindan geyri-rasional oldugu soraitdo manipulyatorun koordinatlarinin hesablanmasi {igiin
kinematikanin diiz masalasinin tosviri asagidaki xatti tonliklor sistemi soklindo miimkiindiir:

n, = Cl

Nx = C1[C23 (C4Cs5Cs — S1S6 )— S23S5Cs |- S1 (SaCsCs + Ca Ss ),
Ny = S1[S23 (C4Cs5Cs — Sa Se )+ C23S5Cs ]+ C1 (S4CsCs + Ca Sp ),
Nz, = —S23 (C4CsCs — Sa S )— C23SsCs

Sx = C1[— C23 (C4CsSs + S4Cs )+ S23S5S6 |- S1(— SaCsSe + CaCo ),
Sy = S1[— C23 (CaCsSe + S4Cs )+ S23S5S6 |+C1 (— SaCsSe + CaCo ),
Sz = S23 (C4CsSe + SaCs )+ C23S5Ss |

ax = C1(C23C4 S5 + S23Cs5 )— S1S4 S5, 4)
ay = S1(C23C4 Ss + S23Cs )+ C1S4 S5,

a; = —S23C4 S5 + C23Cs

px = Ci[ds (C23C4Cs + S23Cs )+ Sa3da+ a3Coas + a2C2 |- S1(ds Sa Ss + d2),

py = Si[ds (C23CaCs + S23Cs )+ S23da+ asCaz + a2C2 |+ Ci1 (ds Sa Ss + d2),

Pz = ds (C23Cs — S23Cs Ss )+ Ca3ds — @3Sz — a2 Sz,

burada:
Ci=cos 0i, Si=sin 0i,
Cij=cos (8i+6;), Sij=sin (0i19;).

Belo yanagma miirokkab riyazi ¢evrilmalarin yerina yetirilmasi tigiin kifayst godor hesablama
imkanlarina malik olmayan mikrokontrollerdo MR-in idaraetmo sisteminin realizo olunmasinda
istifads oluna bilor.
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THE KINEMATIC SCHEME OF THE MANIPULATION ROBOT
MATHEMATICAL DESCRIPTION

Y.N.Aliyeva, S.M.Abbasova
Azerbaijan State University of Oil and Industry
E-mail: yegane.aliyeva.1969@mail.ru

Abstract. Currently, industrial manipulation robots (MR) are used in various industries to perform a wide range of
technological tasks. Their application allows to increase the productivity of technological processes, to prevent people
from being in dangerous areas, to conduct operations in aggressive environments. The article develops a generalized
mathematical model of a manipulation robot, consisting of a model for solving direct and inverse problems of kinematics,
a dynamic model that allows you to calculate the moments acting on the manga, and an electromechanical model.

Keywords: manipulator, Euler angles, kinematic parameters, working body, point of view.
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KNHEMATHUYECKASI CXEMA MAHUITYJIAIUOHHOT' O POBOTA
MATEMATHYECKOE OIITMCAHUE

E.H.AnueBa, C.M.A66acoBa
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Pe3rome. B HacTos1iee BpeMs IPOMBIIUIEHHBIE MAHUITYJIIIMOHHBIE po0oThl (MP) nconb3yroTcs B pa3iauyHbIX OTp-
acJsiX MPOMBIIUIEHHOCTH IS BBIOJHEHUS IMIMPOKOTO KPyra TEXHOIOIMYEeCKHX 3a1ad. VX mpuMeHeHHe N03BONseT 0B-
BICUTb IPOU3BOAUTENBHOCTS TEXHOJIOTMYECKHUX MPOLECCOB, UCKIIOYUTh HAX0XKI€HHUE JI0/IeH B OMIACHBIX 30HaX, IPOBOA-
UTbH OTIEpaINX B arpeCCUBHBIX cpenax. B crarse pa3pabaTbiBaeTcs 00001IeHHAs MaTeMaTHIecKas MOIEIb MaHUITY JISIIH-
OHHOTO po0O0Ta, COCTOAIIAST M3 MOJICIIN PELICHUs TPSIMON 1 00paTHOM 33a1ad KWHEMAaTHKH, THHAMHUYECKON MOJIENH, 1103~
BOJIIOLIEH PACCUUTHIBATE MOMEHTEI, JEVCTBYIOIUE HA MAHTY, H JJIEKTPOMEXaHMUECKON MOJEIH.

Knrouegvle cnoga: manunynamop, yenvl Jiinepa, Kunemamuieckue napamempul, pabouuii opeam, mouka 3peHus.
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AZORBAYCANIN OLVAN METALLURGIYA SONAYESINDO MALiYYO
VOZIYYOTININ RiSK YONUMLU DIAQNOSTIKASI VO PROQNOZLASDIRILMASI
MEXANIZMININ TOKMILLOSDIRILMOSI YOLLARI

A.C.Saforli
Azarbaycan Texniki Universiteti

E-mail: arzu.safarli@aztu.edu.az

Xiilasa. Mogalads todgigat obyekti olaraq se¢ilmis Azoraliiminium MMC-nin
maliyys risklarinin idars olunmasi sistemi se¢ilmis vo burada miisssisanin maliyya
vaziyyatinin risk yoniimlii diagnostikasi vo prognozlasdirilmasinda mévcud vaziy-
yata istinad edorak onun qarsilasa bilocoyi miimkiin maliyys risklorinin ovvalcadan
prognozlagdirilmasi va onlarin idara edilmasinds qabaglayici tadbirlor {izro oamali
xarakterli toklif vo tovsiyalor iglonib hazirlanmigdir.

Acar sozlar. Bazar miinasibatlori,
maliyya risklovi, risk yoniimlii
diagnostika, prognozlasdirma

Miiasir bazar miinasibatlori soraitinds beynoalxalq omokdasligin gliclonmasi, elmi-texniki toraq-
ginin intensivlosmasi vo kommunikasiya sistemlarinin siiratli inkisafi fonunda globallasma prosesls-
rininin genislonmasi va darinlosmasi diinya, regional vo daxili amtos vo xidmatlor bazarlarinda raga-
batin kaskinlogsmasina sabab olur. Bu isa 6z ndvbasinds liberal bazar miinasibatlorine asaslanan agiq
igtisadiyyata malik har bir 6lkads osas tasarriifat subyektlari Kimi ¢ixis edon miiassisalor tigiin risklo-
rin artmasini sartlondirir vo onlarin idars olunmasini zarurata ¢evirir. Aragdirmalar [1, 5] gostarir Ki,
son illordo Azarbaycanda maliyys risklorinin idars olunmasina maliyys sektorunda digqgot artsa da
igtisadiyyatin real sektorunda maliyys risklarinin idaras olunmasina hoalo do lazimi digqot yetirilmir
vo bu da real sektorda foaliyyat gostoran bir ¢ox miiossisolorin zarara diismasine va ya az golir aldo
etmosing sobab olur.

Miivafiq istigamoatdos elmi adobiyyatlarin tohlili gostorir Ki, risklorin, o ctimlodon maliyya risk-
larinin mahiyyati, tasnifati, yaranma sababloari vo onlarin idars olunmasi problemlori hom 6lkamizds
vo hom do xarici 6lkalords darc olunmus ¢oxsayli elmi nosrlords 6z oksini tapmisdir. Amma bu sa-
hado aparilan todgiqat islorinin shamiyyatini azaltmadan, geyd etmok lazimdir ki, Azarbaycanda is-
tehsal vo xidmot miiassisalorinds maliyyas risklorinin idars olunmasinda miiasir yanasmalarin tatbiqi
tizra metodoloji vo metodiki asaslarin hazirlanmasi hala do hallini gézlayir. Ela bu sababdandir ki,
bizim isds tadgigat obyekti kimi se¢ilmis “Azoraliiminium” MMC-nin maliyys risklarinin idars olun-
mas1 masalasi do indiya gadar sistemli yanasma asasinda kompleks sokilda xiisusi tadgigat predmeti
Kimi arasdirilmamis vo kifayat qodor dyranilmomisdir.

Biitiin bu geyd olunanlar toqdim olunan todgiqat isinin mévzusunun na gadar aktual bir mévzu
oldugunu sortlondirir.

Miiassisanin maliyya voziyyatinin risk yonimli diagnostikasi vo prognozlasdirilmasinin
baslica magsadi moévcud vaziyyats istinad edarok onun garsilasa bilocoyi miimkiin maliyys risklo-
rinin oavvalcadon prognozlasdirilmasi va onlarin idara edilmasinds gabaglayici todbirlor {izro amali
xarakterli toklif va tovsiyalor isloyib hazirlamaqdan ibaratdir. Miiassisonin maliyys vaziyyatinin
risk yonimli diagnostikast vo prognozlagdirilmasi mexanizmi sxematik olaraq sokil 1-do tosvir
olunmusdur.

Isin yerino yetirilmasi zamar maliyys risklorinin idars olunmasinin nozori-metodoloji vo prak-
tiki mosalori todqiq edilmisdir. EImi odobiyyatlarda [6, 11] miiassisenin qarsilagsdigi maliyya risklori,
onlarin yaranma sabablari vo giymatlondirilmasi ilo bagli sorh olunmus nozari-metodoloji asaslardan
da goriindiiyti kimi, miiassisanin faaliyyatinds bir ¢ox daxili va xarici miihit amillarinin tosiri altinda
coxsayli vo miixtolif xarakterli maliyys risklori yarana bilor. Buna géro do har hansi bir miiassisodo
maliyys vaziyyatinin risk yoniimli diagnostikasi vo prognozlasdirilmasi zamani sistemli yanasma
metoduna istiinlik verilmali va tohlilin kompleksliliyi tomin olunmalidir.

10 A.C.Sofarli
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Mexanizmin formalasdirilmasi asaslari

Inzibati-hiiquqi asaslar Toskilati osaslar
Iqtisadi osaslar Metodoloji asaslar (prinsiplor)
Diaqnostikanin elementlari
Likvidlik va 6doma gabiliyystinin diagnostikasi Miiassisanin doyarinin diagnostikasi
Maliyys miistaqilliyinin diagnostikasi Mohsulun maya doayarinin diagnostikasi
Biznes foaliyystinin diaqnostikasi Miiassisonin amok resurslari ilo tominatinin
somaraliliyinin diagnostikasi
Monfaatliliyin diagnostikasi Istehsalin texniki vo texnoloji bazasinin diagnostikasi
Sohmloarin buraxiliginin va dévriyyasinin ssmaraliliyinin Maliyya naticalarinin diagnostikasi
diagnostikasi
Pul axininin diagnostikasi Igtisadi tohliikosizlik soviyyasinin diagnostikasi
Mohsulun keyfiyyatinin va ragabst gabiliyystinin Investisiya somaraliliyinin diagnostikasi
diagnostikasi
Diagnostika va prognozlagdirma alatlari
Strateji planlasdirma Taktiki planlagdirma
Biidcoalosdirmo Prognozlagdirma
Monitoring Kontroling
Idaroetmo ugotu Nozarot
Tonzimlomo Maliyys tohlili

Miihasibat vo maliyys ugotu

Diagnostika va prognozlagdirma iisullari

Komiyyat (indeks, balans, miitlaq va nisbi giymatlor, Maliyyas vs igtisadi tehlil (iiftigi vo saquli tahlil
eliminasiya, zaman siralari) tisullar omsallari, trend, miiqayisali tohlil vs s.) tisullart
Keyfiyyat (shato dairasi, struktur tohlili va s.) Gisullar Iqtisadi-riyazi (amil tohlili, klaster analizi, simulyasiya

modellasdirmasi va s.) iisullari
Diagnostika va proqnozlagdirmanin marhalslari

Diagnostikanin mogsadinin miioyyan edilmasi Informasiyanin toplanmas1 vo emali
Miiassisonin maliyys vaziyyatinin tohlili Risklorin vo sobablorinin miioyysn edilmasi
Inkisaf perspektivlarinin miioyyonlosdirilmasi Maliyya vaziyystinin prognozlagdirilmasi
Voziyyatin sabitlogdirilmasi Vo yaxsilagdirilmasi yollar1 vo | Qabul olunmus gorarlarin yerina yetirilmosino
isullarinin se¢ilmasi nozarotin toskili

Sakil 1. Miiassisanin maliyys vaziyyatinin diagnostikasi va prognozlagdirilmasi mexanizmi

Kompleks tohlil zamani, ilk névbada, cari, operativ va strateji tohlilin aparilmasinin sarhadlori
mioyyan edilmoalidir. Cari tahlil ayliq, riibliik vo illik malumatlar ssasinda vo dovr basa gatdiqda
aparilmalidir. Operativ tohlil materiallarin imumilosdirilmasi ils fasilasiz olaraq giindslik, hoftalik
Vo ongiinliik miiddatlords icra edilmalidir. Strateji tohlil miioyyan olunmus bazarda miiassisanin vo-
ziyyatinin imumi giymotlondirilmasini, bazarin 6ziiniin doyismasini nozars almagla miiassisonin go-
lacayinin giymatlondirilmasini, yeni mahsullarin amala galmasini vo ya yaranmis talobatin doyismo-
sini, makroigtisadi vaziyyatin dinamikasini nazards tutur. Miiassisanin faaliyyatinin diagnostikasinin
kompleks sokildo aparilmasi miiassisonin foaliyyatinin biitiin istigamatlarinin (maliyys, tochizat, is-
tehsalin vo marketingin toskili, kadrlardan istifado, material vo enerji xorclori, investisiya tominati)
tohlila colb olunmasini nazardo tutur.

Miitaraqqi tacriibalor gostarir ki, miiasir dovrde miiassisalarin maliyys vaziyyatinin diagnos-
tikas1 vo prognozlasdirilmasi zamani ananavi metod va gostaricilordan istifads gozlonilon naticani
vermir. Belo ki, anonavi metod va gostaricilordon istifado zamani1 miiassisonin faaliyyatine tosir
edon bir ¢ox amillor nozors alinmir vo risk soraitinds vaziyyats diizgiin vo vaxti-vaxtinda reaksiya
vermok miimkiin olmur. Odur Ki, bels soraitds real naticalar alda etmak va tasirli tadbirlor isloyib
hazirlamagq ti¢lin beynoalxalq tacriibads genis istifads edilon SWOT tahlil va giymatlondirma meto-
dundan (sokil 2) istifado etmok vacibdir. SWOT strateji planlasdirmada faktor vo hadisalorin dérd
kateqoriyaya boliinmasindan ibarat tohlil tisuludur. Bu zaman iist yarim hissoda miiassisanin daxili
miihit amillori ilo miiayyan olunan giiclii taraflori vo zaif toroflori, alt yarim hissads ifo xarici miihit
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amillari ilo sartlonon imkanlar va tohdidlor miixtolif tisullarla (sorgular, miisahibslor, ekspert giy-
matlandirmaloari va s.) miiayyanlosdirilir vo matris soklinds tagdim olunur. Sonra iss miivafiq toh-
lillor aparilir.

SWOT tohlil zaman1 miiassisanin foaliyyatindaki zaif va giiclii toraflor yranilib giymatlondi-
rilir ki, bu da giiclii toraflorin vo imkanlarin artirilmasi, tohliika vo zoif toraflorin tasirinin zaifladil-
mosi, dayison xarici miihitin tesirina uygun dinamik dayisikliyin hoyata kegirilmasi tiglin osas-
landirilmus tokliflor hazirlamaga imkan verir.

| Faydah | Zararli
Giiclii taraflor Zaif taraflor
1. 1.
= 2. 2.
5
8 3. 3.
imkanlar Tohliikalor
_ 1 1
-§ 2 2
< 3 3

Sakil 2. SWOT tohlil matrisi

Azoraliiminium MMC-nin maliyys vaziyyatinin risk yoniimlii diagnostikasi vo prognozlasdiril-
mas1 meXxanizminin tahlili géstarir ki, miiassisada bels bir mexanizmin formalasdirilmasi tizra zaruri
islor goriilmiis vo miivafiqg mexanizm yaradilmigdir. Bu mexanizmin miisbot cohatlori kimi asagidaki-
lar1 geyd etmoak olar:

— zoruri inzibati-hiiquqi, toskilati vo igtisadi asaslarin yaradilmast;

— miiassisonin maliyys vaziyyatinae daimi nazaratin mévcudlugu;

— miiassisonin maliyys vaziyyati ilo baglh ¢ox sayda informasiyanin miitomadi toplanmasi,

emali, tohlili vo gqiymatlondirilmasi;

— miiossisado risklorin askarlanmasi, soboblorinin 6yranilmasi, qruplasdiriimas vo idars edil-

moasi tizra igin taskili.

Bununla yanasi, aparilan arasdirmalar géstarir ki, geyd olunan miisbat cohotlora baxmayarag,
miiossisado formalagsmis maliyys vaziyyatinin risk yoniimlii diagnostikasi vo prognozlasdirilmasi me-
xanizminin asagidaki kimi bir sira ¢atismazliglart da mévcuddur:

— Istifado olunan mexanizmdo iqtisadi tohliikesizlik seviyyesinin diagnostikas1 vo mahsulun

ragabat gabiliyyatinin diagnostikasi kimi elementlor diggotdon konarda galmigdir;

— Miiassisada kontroling kimi diagnostika vo prognozlasdirma alatdon istifadonin genislondi-

rilmasina do ehtiyac var;

— Miiossisads risk yoniimlii diagnostika vo prognozlasdirma zamani igtisadi-riyazi tisullardan,

xtisusilo simulyasiya modellosdirilmasi iisullarindan lazimi saviyyadas istifade olunmur;

— Mexanizmin istifadasi zamani sistemliliyin tomin olunmamasi va s.

Aparilan tohlilin naticalorini imumilasdirarok bu gonasto golirik ki, Azaraliiminium MMC-nin
maliyya vaziyyatinin risk yoniimlii diagnostikasi va prognozlasdirilmast mexanizminin tokmillosdi-
rilmasi liglin asagidaki tovsiyalorin hoyata kegirilmosi mogsadauygun olardi:

— Mexanizmdo miiassisonin igtisadi tohliikasizlik soviyyasinin diagnostikasi vo mohsulun ro-

gabat gabiliyyatinin diagnostikasi kimi elementlorin do tomsil olunmasinin tomin edilmasi;

— Miisssisada kontroling alatindan istifadonin genislondirilmasi tigiin tadbirlor goriilmasi;

— Miisssisada risk yoniimlii diagnostika va prognozlasdirma zamani iqtisadi-riyazi iisullardan,

xtisusilo simulyasiya modellosdirilmasi tisullarindan genis sokilds istifadanin tomin edilmasi;

12 A.C.Sofarli
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— Mexanizmin istifadosi zamani sistemliliyin, o cimlodoan sistemli yanasma osasinda tohlilin
kompleksliliyinin tomin edilmasi;

— Miiossisada diagnostika vo prognozlasdirma islorinds miiasir texnologiyalarin tatbigine dig-
gatin artirilmasi va tadricon bu proseslarin avtomatlasdirilmasi.
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WAYS TO IMPROVE THE MECHANISM OF RISK-ORIENTED DIAGNOSTICS
AND PREDICTION OF THE FINANCIAL SITUATION IN THE NON-FERROUS
METALLURGICAL INDUSTRY OF AZERBAIJAN

A.J.Safarli
Azerbaijan Technical University
E-mail: arzu.safarli@aztu.edu.az

Abstract. In this study, the financial risk management system of Azeraluminium LLC was chosen as the research
object. Here, with reference to the current situation in the risk-oriented diagnosis and forecasting of the financial situation
of Azeraluminum LLC, practical suggestions and recommendations have been developed for the pre-forecasting of pos-
sible financial risks that it may face and preventive measures in their management.

Keywords: Market relations, financial risks, risk-oriented diagnostics, forecasting.

IIYTH YCOBEPIIEHCTBOBAHMS MEXAHU3MA PUCKOPUEHTAPOBAHHOM
JUATHOCTHUKHU X ITPOT'HO3UPOBAHUA ®PUHAHCOBOI'O INTOJOXKEHUA
B IIBETHOM METAJLIYPTUYECKOM IMTPOMBIIIJIEHHOCTH A3EPBAMIVKAHA

A.lx.Cadapan
A3epbatiOdcancKuli mexHuYecKull yHUugepcumen
E-mail: arzu.safarli@aztu.edu.az

Pe3rome. B nanHom nccneoBaHny B KauecTBe 00BEKTa HCCIICIOBAHMUs ObUIA BRIOpaHa cucTeMa yrpasieHus GpuHaH-
coBeME puckamu OO0 «A3zepaloMUHHYMY. 31eCh, TIPUMEHUATEIFHO K CIOKHBIIEHCS CUTYaIlldl B 00JaCTH PHCK-OpH-
€HTHPOBAaHHON JWAarHOCTUKU M TPOTHO3WpoBaHus (prHaHCOBOro mojoxeHus OO0 «A3zepalroMHHHYM», pa3padoTaHbI
MPaKTHYECKHE TPEIOKEHNS U PEKOMEHAAIMH 110 IPEIBAPUTEIEHOMY IPOrHO3UPOBAHUIO BO3MOXKHBIX (DHHAHCOBBIX
PHCKOB, C KOTOPBIMU OHO MOJKET CTOJIKHYTHCS, M IPEBEHTUBHBIX MEPOIIPUATHI 10 MX YIPABIICHHIO.

Kniouesvie cnosa: poinounvie omnouwienus, QUHAHCO8ble PUCKU, PUCK-OPUCHMUPOBAHHASA OUAZHOCIIUKA, NPOSHO3UPOBAHUE.
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UDK 57.033
UROK ARITMiIYALARININ ANALIZi SISTEMi

S.I.Samadova
Azarbaycan Déviat Neft va Sanaye Universiteti
E-mail: shafag.samedova@mail.ru

Xiilasa. Magalads tirak ritmini va onun dayiskanliyini xarakterizs edon informa-
tiv parametrlori tayin etmak tigiin LabVIEW program miihitinds elektrokardiografik
(EKQ) sistemin iglonmoasi tesvir edilmisdir. EKQ signallarin emali vo analizinin
Acar sizlar: elektrokardiografik | asasinda aritmiyalarin ayird edilmosi va tasnifatlasdirmasi alqoritmlorina dair
signal, zirak ritminin dayiskanliyi, | movcud tadgiqat islorinin miiqayisali tohlili aparilmis, bu alqoritmlarin tohlilina
aritmiyalar, kardiointervalo- osaslanaraq iglonilon sistemin is algoritmi tortib edilmis vo onun Labview miihitindoa
qram, LabVIEW miihiti programlasdirilmas: hayata kegirilmisdir. Islonilmis iirok ritminin dayiskenliyinin
analizi va informativ parametrlorin toayini programimin totbigi ilo aritmiyalara aid
Beynalxalq verilonlor bazasindan gotiiriilmiis EKQ fayllarinin tohlili aparilmis vo
oldo edilmis naticolor islonmis sistemin adekvathigimi tosdiq etmisdir.

Giris. Urok-damar sisteminin (UDS) xostoliklori statistik molumatlara géra insan hoyat: iigiin
tohliikalilik daracasina gora digar xastaliklorlo miiqayisads daha yiiksok yerds durur va hazirda asas
oliim saboblordon biri olaraq qalir. Umumdiinya Sohiyye Toskilatinin molumatlarina asason iirayin
isemik Xxastaliyindon 6liim hallar1 diinya tizra 2019-cu ilds 2000-ci ila nisbaton 2 milyon artaraq 8,9
milyona ¢atmusdir [1]. Urok-damar sisteminin xostaliklori arasinda ritmin miixtolif pozuntular: - arit-
miyalar vo xiisusilo madacik aritmiyalar1 hayat ii¢iin daha tohliikali hesab olunurlar [2]. Yiiksok gra-
dasiyali madoacik ekstrasistoliyalarin moadacik taxikardiyasi, madacik fibrilyasiyasi kimi hoyati tohlii-
kali aritmiyalarin yaranmasina tokan vermasi bir ¢cox arigdirmalarda siibuta yetirilmisdir. Biitiin bun-
lar madacik ekstrasistolalariin gofloti 6liimiin asas markerlorindon olmasini demays imkan verir va
onlarin erkan prognozlasdirilmasi ti¢iin méveud alqoritmlorin miiqayisali tohlili, tokmillasdirilmasi
vo elektrokardiografik (EKQ) signallarin avtomatik analizi mosalalorini aktual edir. Urayin bioelekt-
rik foalliginin, ritmin va kegiricilik gabiliyyatinin pozulmalarinin, madaciklorin va iirak qulaqciqg-
larinin hipertrofiyalarinin, isemik xastoaliyin, miokard infarktlarinin vo iirayin digor ¢catismazliglarinin
todqiqgi vo diagnostikasinda hal-hazirda elektrokardiografiya (EKQ), EKQ Holter monitoringi vo
ultrasas Dopplerli exokardiografiya metodlarindan istifads olunur.

Isin magsadi iirok ritmini vo onun dayiskenliyini xarakteriza edon informativ parametrlorinin
EKQ signallarin emali vo analizi asasinda tayini sisteminin islonilmasindan ibarstdir. Bu moagsads
nail olmagq tigiin isdo asagidaki masalalorin hallina baxilmisdir:

— aritmiyalarin askar edilmoasins aid movcud algoritmlarin miiqayisali tahlili,

— islonilan sistemin funksionalliginin tamini ti¢lin onun faaliyyat algoritminin se¢iminin oasas-
landirilmasi;

— program miihitinin se¢ilmasi va sistemin foaliyyat algoritminin program reallasdirilmasinin
hoyata kegirilmosi

— program tominatini1 sinaqdan kegirmok tigilin aritmiyalara aid verilonlor bazasinin miioyyan-
losdirilmasi vo yoxlanilmasi.

Aritmiyalarm askar edilmasi alqoritmlari. Malum oldugu kimi, iirok damar xastoliklori za-
mani1 pasiyents diagnozun goyulmasi EKQ signallarin xarakterik zaman intervallarinin, izoxstlorin
va disciklorin amplitudlarinin 6l¢iilmasi asasinda alinmis naticalorin analizina asaslanir. Aritmiyalari
agkar etmok va tosnifatlasdirmagq tigiin ilk iki marhalo EKQ signalinin ilkin emali va gorar gobul etmoa
(EKQ-nin segmentasiyasi) marhalalorindan ibaratdir [3]. ©dabiyyatda bu istigamotds aparilmis tod-
giqat islorinin genis spektri tagdim olunmusdur [4, 5-9]. QRS komplekslorinin askar edilmasi tigiin
bir ¢ox yanasmalar toklif olunmusdur vo bunlara misal olaraq veyvlet ¢evrilmalorini [10, 11], siini
neyron sabokoalori oblastindan algoritmlari [3, 12], genetik algoritmlori [13], filtr banklarmi [14],
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homginin EKQ elementlarinin geyri-xatti ¢evrilmoalorino asaslanan evristik tisullari [15-17] gostar-
mok olar. Aritmiyalarin tasnifatlasdirmasina hasr olunmus islarin Kifayat gqodar ¢cox sayda olmasi vo
onlarin naticalorinin miiqayisasinin obyektivliyinin toamin edilmasi mogsadi ilo Amerika Milli Stan-
dartlar Institutu (ANSI — American National Standards Institute) vo Tibbi Avadanliglarin Inkisafi
Assosiasiyast (AAMI — Association for the Advancement of Medical Instrumentation) torafindon
“Urak ritminin vo ST segmentinin dl¢iilmasi algoritmlarinin sinanmasi va naticalorinin taqdim edil-
mosi” — “ANSI/AAMI EC 57:2012” standarti1 toklif olunmusdur [18]. AAMI standart1 aritmiyalari
tosnifatlagdirma metodlarinin qiymotlondirilmasi va sinaglari protokolunu miiayyan edir vo hamginin,
bu mogsadls hans1 verilonlor bazasindan istifads olunmasini da tévsiys edir. AAMI standartinin tovsi-
yo etdiyi aritmiyalara aid verilonlor bazas1 MIT-BIH-dir [19]. MIT-BIH verilonlor bazasinin hoar bir
kateqoriyas1 bes alt kateqoriyada qruplasdirila bilor: sinus rejiminds yaranan doyiintiilor (N- sinus
mode), supraventrikulyar ektopik doyiintiilor (SVEB- supraventricular ectopic beats), modacik ekto-
pik doyiintiilori (VEB- ventricular ectopic beats), birlosmoa (fiizyon) déytintiilari (F- fusion beats) va
tosnif olunmayan déyiintiilor (Q- unclassifiable beats). Codvol 1-do MIT-BIH aritmiya molumat ba-
zasmda geyd olunan iirak doyiintiisii novlarinin AAMI-ds gabul edilmis {irok doytintiisii sinflari ilo
uygunluq miinasibatlori tosvir edilmisdir.

Amma AAMI-ds tasnifat modeli (talim marhalasi) qurmagq tigiin bazadan hans1 EKQ signallarini
secib istifado edilmali oldugunu vo hamginin, giymatlondirma metodlar tigiin do (sinaq marhalasi)
hansi verilonlordon konkret olaraq istifade etmak lazim oldugu doaqiq gostarilmir. ©gar ham talim, ham
da sinaq ti¢iin eyni pasiyents aid EKQ signallarindan istifads olunarsa, onda aritmiyalarin bels giymat-
londirilma prosesi [20]-da gostarildiyi kimi geyri-obyektiv olar va effektivlik gastaricilori do geyri-ob-
yektiv olaraq 100%-o yaxin giymeat ala bilor. EKQ signallarin belo boéliinmasi protokolu adobiyyatda
pasiyentdaxili sxem va ya pasiyentdaxili paradigma adlanir. 9gar har iki marhalods miixtalif pasiyent-
lorin EKQ signallarindan istifads edilorss, belo boliinma protokolu oadobiyyatda pasiyentlor arasi sxem
Vo ya paradigma adlanir. Verilonlor bazasinin realligla uygunlugunu tomin etmak tigiin [20]-do MIT-
BIH verilonlor bazasini iki Dataset 1 (DS1) vo Dataset 2 (DS2) kimi isaro edilon dastlora boliinmasi
toklif olunmusdur. Bu dastlor MIT-BIH verilonlor bazasindan secilmis asagidak: fayllardan ibaratdir:

DS1: 101, 106, 108, 109, 112, 114, 115, 116, 118, 119, 122, 124, 201, 203, 205, 207, 208, 2009,
215, 220, 223 v» 230.

DS2: 100, 103, 105, 11, 113, 117, 121, 123 200, 202, 210, 212, 213, 214, 219, 221, 222, 228,
231, 232, 233 vo 234.

Qeyd edok ki, dastlorin yaradilmasi ti¢iin yalniz MIT-BIH verilonlor bazasindan istifads edilib,
¢iinki bu baza AAMI standartinda istifads ti¢iin tovsiys olunub vo orda aritmiyalarin biitiin 5 sinfi (N,
SVEB, VEB, F, Q) shats olunub. [20] miialliflorlarinin gonastine gora real giymotlondirma tigiin DS1
dasti tolim tigiin, DS2 dasti iso metodun sinagi tigiin istifads edilmalidir, bu iss tirak déyiintiilarinin
tasnifatin1 shamiyyatli doracads miirokkab masalaya gevirir va naticads tagdim olunan tasnifat meto-
dunun mohsuldarligin1 azaldir. ©On ¢ox problematik aritmiyalar askar olunan va azliq toskil edan si-
niflor (SVEB va VEB) bu tip protokoldan daha ¢ox tasira moaruz qalirlar.

Aritmiyalarin tosnifatlasdirmasinda yuxarida geyd olunan talim va test iiciin EKQ signallarin
segilmosi problemini nazars almadan aparilmis vo tosnifatlasdirmada 100%-o yaxin daqigliyin
alindigin1 taqdim edan islarin yenidon AAMI-nin t6vsiys etdiyi protokola va [20]-ys uygun olaraq
tokrar aparilmasinin naticolori [4, 21, 22] islorinds verilmisdir. Codval 2-dos talim va sinaq iigiin
MIT-BIH verilonlar bazasindan tesadiifi se¢ilmis verilonlor toplusundan istifads edilmokls, cadval 3-
do iso aritmiyalarin ayird edilmasi tiglin AAMI-nin tovsiya etdiyi protokolu va [20]-ds toklif olunan
se¢ma sxemi nozars alinmagla alds edilon naticalor tosvir edilmisdir.

Cadval 2 va 3-do verilmis naticalori miigayisali tahlil etsok, eyni tosnifat tisulu ilo tosadiifi se¢im
sxemindon (“talim va siaq niimunalorinin tartib edilmasi ti¢lin tirok doyiintiilarinin tosadiifi olaraq
secma” sxemindoan) istifads edilorak ilo oldos edilmis naticalorin AAMI-nin tovsiys etdiyi protokolu
Vo [20]-do toklif olunan se¢ma sxemi nazars alinmaqla aparilan eksperimentlorin naticalarini shomiy-
yatli doracads iistalodiyini gormok olar.

UROK ARITMIYALARININ ANALIZI SISTEMI 15
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Cadval 1
MIT-BIH aritmiya molumat bazast iirok ddyiisii névlarinin
AAMI iirok doytntisi siniflori ilo uygunluq miinasibotlori
N SVEB VEB F Q
S,V,FvoyaQ
AA.\.M I-do siniflorden bagqa . Moadacik
iirak L Supraventrikulyar : .

RO istonilon tirok P ektopik Fusion Namolum
doyiintiisii d6viintiisii ektopik doytntii d6viintii dSviintiisii d8viintii
siniflarinin oyuntusu (Supraventricular ec- oyuntu oyuntusu oyuntu

tosviri (Any heartbeat not topic beat) (Vent_rlcular (Fusion beat) (Unknown beat)

inthe S, V,ForQ ectopic beat)
classes)
Madaciklarin Maoadacik vo
Qulagciq ekstra- erkan normal do-
e sistoliya y1gilmasi yiintiilarin R,
normal ddyiinti (AP-atrial premature | (PVC- prema- birlogsmosi Templi C:jogunm
(NOR) beat) ture ventricu- | (FVN- fusion of (P-paced beat)
lar contrac- ventricular and
tion) normal beat)
Anormal qulageiq madacik qacis Templi vo normal
MIT-BIH - . - AT doyiintiisii doyiintiiniin
do iirok Gis dostinin sol ekstrasistoliya (VE- ventric- birlogmasi (fPN-

N ayagmin blokadas1 | (aAR-aberrated atrial -
doyiintiisii premature beat) ular escape fusion of paced

novlori beat) and normal beat)

Tasnifatlandiril-
Arterial axin Diiyiin (nodal) mamis doytinti
doyuntiilori ekstrasistoliya (U-unclassified
beat)
Supraventrikulyar
Nodal (diiyiin) ekstrasistoliya
doyiintilari (SP-supraventricular
premature beat)
Cadval 2
Aritmiyalar ti¢iin MIT-BIH verilanlor bazasindan talim va sinaq tigiin tosadiifi segilmis
verilonlor toplusundan istifads edilmakls sldo edilon naticalor
Method Acc N SVEB VEB F Q
Se | +P Se | +P Se | +P Se | +P Se | +P
% % % % %
Yeetal. [23] 96.5 |98.7 | 96.3 | 724 94.5 82.6 97.8 65.6 | 88.6 | 95.8 | 99.3
Yu and Chou[24] 954 | 969 | 973 | 7338 88.4 92.3 94.3 51.0 | 734 | 94.1 | 80.8
Yu and Chen [25] 81.1 | 852 | 81.2 0.0 0.0 70.0 79.2 0.0 0.0 0.0 0.0
Giiler and Ubeyli[26] | 89.1 | 93.2 | 90.3 0.0 0.0 81.6 74.6 0.0 0.0 0.0 0.0
Song et al. [27] 098.7 1995 | 989 | 86.4 94.3 95.8 97.4 736 | 90.2 | 0.0 0.0
Cadval 3
Aritmiyalarin ayird edilmasi tiglin AAMI-nin tévsiys etdiyi protokolu va [20]-do toklif olunan
se¢ma SXemi nozars alinmagla alds edilon naticalor
Method Acc N SVEB VEB F Q
| +P | Se | +P Se | +P Se | +P Se | +P
% % % % %
Yeetal. [73] 752 | 802 [ 782 | 3.2 10.3 50.2 48.5 0.0 0.0 0.0 | 0.0
Yu and Chou[67] 752 | 783 | 792 | 138 5.9 83.9 66.4 0.3 0.1 0.0 | 0.0
Yu and Chen [90] 739 | 815 | 742 ] 00 0.0 21.0 59.4 0.0 0.0 0.0 | 0.0
Giiler and Ubeyli[55] | 66.7 | 69.2 | 72.1| 0.0 0.0 78.8 43.8 1.8 0.5 0.0 | 0.0
Song et al. [56] 76.3 | 780 [839 ]| 27.0 48.3 80.8 38.7 0.0 0.0 0.0 | 0.0
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Cadval 2 va 3-da tagdim olunan naticalor EKQ-ya asasan aritmiyalarin tosnifatt metodlarinin
obyektiv giymatlandirilmasi tiglin eyni pasiyents aid verilonlar bazasindan hom talim, hom dos sinaq
prosesinds eyni zamanda istifado etmomasinin vacibliyini gostorir. Oks halda, tatbiq olunan tosnifat-
lasdiricilar pasiyentlarin tolim segimindaki 6zal xiisusiyyatlori 6yronacaklar vo buna géra metodun
tolim prosesinds istifads olunmus verilanlarla giymatlondirilmasi garazli olacaqg, hatta eyni pasiyentin
miixtalif EKQ yaziliglari olsa bels.

Tadgiqatin naticalari. Urak ritminin todgigatlarina aid islorin miigayisali tohliline asaslanaraq
aritmiyalarin EKQ-signallarina asasan ayird edilmasi vo tasnifatlagdirilmasini asagidaki algoritm
tizra aparilmasini magsads uygun hesab edirik [4]:

— Aritmiyalar: askarlama va tasnifatlasdirilmasina aid miixtolif metod va alqoritmlarinin effek-
tivliyinin tohlili ii¢iin verilanlor bazasinin se¢imi. Bu magsadlo yuxarida geyd olundugu kimi MIT-
BIH Arrhythmia Database [19]-bazasindan istifads oluna bilor.

— Ilkin emal. Bu morholods EKG signalin baza Xattini kenarlasdirmagq iigiin iki median siizge-
cindan istifado etmok mogsada uygundur. Korreksiya olynmus baza EKQ signalinda kiiylarin va go-
boka garginliyinin yaratdigi arzuolunmaz yiiksoktezlikli maneslori aradan qaldirmagq tigtin kasici tez-
liyi 35 Hs olan sonlu impuls xarakteristikali siizgacdoan istifade olunmasi magsadauygundur. Biitiin
sonraki emallarda filtrlonmis EKQ signallarindan istifads edilmalidir.

— Segmentasiya (Segmentation): Segmentasiya xotalarina qarst metodun dayanaqliginin yox-
lanilmasin1 annotasiyada R piklorin lokallasdig1 yera titroma (jitter) slave etmoaklo hoyata kegirilmosi
moagsadauygundur;

— RR intervallarinin ardicilligini real zaman rejiminds toyin etmok iigiin Veyvlet ¢evirmasine
osaslanan metodlardan istifads etmok daha mogsadsuygundur;

— Olamatlorin se¢ilmasi: (Feature extraction). Bu se¢im, toklif olunan hans1 slamatlarin natics-
lori yaxsilasdirmaq ti¢iin daha ¢ox tohva verdiyini aydinlasdirmagq ii¢iin yerina yetirilir. Hans1 ola-
motlorin hansi xastaliys daha uygun oldugunu giymatlondirmak {igiin sinif yoniimli slamotlorin se-
¢imindan istifads etmok moagsadauygundur.

— Tasnifatlasdirma (Classification): Tolim zaman1 modelin parametrlorini miioyyon etmok ii¢iin
k-pasientin ¢arpaz yoxlamasidan (k-patient cross validation) istifads edilmasi magbul hesab olunur.
Secilmis klassifikatora verilonlor bazasinin disbalansinin tasirinin arasdirilmasi vacibdir (bunun tigtin
disbalans1 kompensasiya etmo metodlarindan istifads etmoklo vo etmomokls alinan naticalari togqdim
etmak lazimdir).

— Qiymatlondirmo (Evaluation): Miixtalif todgigatlarin obyektiv miiqayisasini yerina yetirmok
ticiin alinmis naticolor AAMI tovsiyalorina uygun olaraq togqdim olunmalidir.

Bu algoritmo uygun olaraq, isdo Labview program miihitinds tirak ritminin doyiskonliyinin
(URD) analizi va informativ parametrlorin toyini programi islonmisdir. EKQ signalin informativ pa-
rametrlorinin miioyyan edilmasi va xiisusilo URD-in analizinin nozari vo praktik aspektlori mosalolo-
rinin todgigino maraq hazirda xeyli yiiksokdir. Urayin iki ardicil qisalmalari arsindaki zaman intervali
iirok ritmin doyiskonliyi (ingilisca: HRV - Heart Rate Variability) vo ya "RR intervali" adlanir. URD
analizi insanin iimumi fizioloji vaziyyatini gqiymatlondirmays, organizmin adaptasiya imkanlarini as-
kar etmaya, psixoemosional vaziyyatini tahlil etmoys imkan verir.

URD-nin analizi metodu EKQ-nin RR-disciklori arasindaki zaman intervallarinin (RR-inter-
vallar) ayird edilmasi va 6l¢iilmasing, kardiointervallarin dinamik siralarinin qurulmasina ve alinmis
siralarin miixtolif riyazi metodlarla analizins asaslanir. Dinamik kardiointervallar sirasi kardiointer-
valogram (KiQ) adlanir. Bu analiz osasinda vegetativ sinir sisteminin vo bir sira humoral vo reflek-
torlu amillarin {irayin isine tasiri hagqinda informasiyani almagq olar. URD sinir sisteminin balansim
Va stress vaziyyatinin saviyyasini aks etdirir.

URD-in analizi vo informativ parametrlorin tayini programinin blok diagrami sokil 1-do tosvir
edilmisdir.

UROK ARITMIYALARININ ANALIZI SISTEMI 17
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Sokil 1. Labview program miihitindo URD-in analizi vo informativ parametrlorin toyini
programinin 6n paneli (a) Va blok diaqrami (b).

Program asagidaki alqoritms uygun tortib edilmisdir:

— todqiq edilon EKQ signalin (faylin) oxunmast;

— EKQ-nin RR-disciklori arasindaki zaman intervallarinin (RR-intervallar) ayird edilmasi vo

oOl¢iilmasi;

— kardiointervallarin dinamik siralariin qurulmast;

— alinmus siralarin miixtolif riyazi metodlarla analizi ssasinda URD-in parametrlorinin toyini.

Faylin oxunmasi Read Biosignal Express VI funksiyasinin komoayilo yerina yetirilir. Sok.2-do
Read Biosignal Express VI virtual cihazin (VC) konfiqurasiyasi tosvir edilmisdir. Burada fayli seg-
mok ti¢iin onun yerlosdiyi qovluga giris (sokildo 119.hea faylinin seg¢imi tosvir edilmisdir), fayldan
lazimi hissonin kasib gotiirmok ( Blok size, faylin 0-10 san anlari arasindaki hisso gostorilmisdir),
aparicinin se¢imi (sokildo MLII aparicist se¢ilmisdir) va hesabatlarin giymotlori ardicilligi soklinda
faylin togdim edilmasi (Waveform Values) imkanlart vardir.

KIQ-in formalasdirilmasi alt programi sokil 1 b-do qiriq xatlorlo gostorilmisdir. Bu, RR inter-
vallarimin ardicilligini real zaman rejiminds toyin etmak ii¢iin Veyvlet analizi asasinda EKQ signalin
piklarini tayin edon programdir (virtual cihazdir). Bu programi WA Online Multiscale Peak Detection
VI virtual cihaz1 asasinda qurmusug.

Urak ritminin dayiskonliyinin analizi va onun informativ parametrlorinin toyini alt progranu
Labview-nun Sequence Structure — Ardicilliq Strukturu elementindon istifads edarak tortib edilmis-
dir. Programin elementlorini miioyyan ardicilligla togkil etmoklo, onun yerina yetirilma ardicilliginin
miioyyon edilmasi, molumat axininin idars edilmoasi adlanir. LabVIEW molumatlart emal edarkon
axin noazaratini hoyata kegirmok tigiin Ardicilliq Strukturundan (Sequence Structure) istifado edir.
Ardicilliq strukturu 0-c1 kadr, ardinca 1-ci kadr va belsliklo sonuncu kadr icra olunana gador davam
edir. LabVIEW-das ardicilliq strukturunun iki variantt méveuddur: agiq — Flat Sequence Structure vo
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kompakt - Stacked Sequence Structure. URD-iin analizi programu iigiin biz Stacked Sequence Struc-
ture -dan istifads etmisik vo 0, 6 kadrdan (0...5) ibaratdir.

2 Configure Read Biosignal

File path

DAADNSUNLabview_Shefeq\MIT_BDY =
119.hea

Properties ~ Waveform Values ~ Waveform Graph

Start 0s 3] Blocksize 1055

File contents

Amplitude (mV)

Configure a tion detaile R IO O i
Cenfigure annotation details 00:00:00 00:00:02 00:00:10

Time
< >

Show the selected annotation/comment

O Qutput all annotations/comments

Sakil 2. Read Biosignal Express VI virtual cihazin (VC) konfiqurasiyasi.

Islonmis programin komoayilo MIT BIH bazasindan gétiiriilmiis 119.hea faylinnin — EKQ-nin

analizi yerino yetirmis, o ciimlodon, KiQ-in histiqgrami, skatterogramu, Siirotli Furye gevirmosi,
avtoreqrqessiya spektri, Qisamiiddotli Furye ¢evrilmasi vo URD-ii xarakterizo edon uygun informativ
parametrlor: RR intervallarin orta uzunlugu vo orta kvadratik meyletmasi, {irok ritminin orta qiymati
Vo orta kvadratik meyletmasi, spektral parametrlori va s.-ni toyin edilmisdir. LabvieW miihitinda
reallasdiriimis URD-in analizi vo informativ parametrlorin toyini programinim totbigi ilo MIT-BIH
verilonlor bazalarindan gotiiriillmiis EKQ fayllarinin emali vo analizi zamani oldo edilon naticalor
islonmis proqramin adekvatligini tosdiq edir.
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CARDIAC ARRHYTHMIA ANALYSIS SYSTEM

Sh.1. Samedova
Azerbaijani State University of Oil and Industry
E-mail: shafag.samedova@mail.ru

Abstract. The article describes the development of a program for determining informative parameters characterizing
the heart rhythm and its variability based on the processing and analysis of electrocardiography (ECG) signals in the
Labview environment. A comparative analysis of existing research papers on algorithms for the identification and classi-
fication of arrhythmias by ECG signals was carried out, based on the analysis of these algorithms, the system operation
algorithm was selected and its programming in the Labview environment was carried out. The analysis of ECG files from
the international database on arrhythmias was carried out using the developed program for analyzing heart rate variability
and determining informative parameters, the results obtained confirmed the adequacy of the developed program.

Keywords: electrocardiographic signal, heart rate variability, arrhythmias, cardiointervaloogram, LabVIEW envi-
ronment.
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CHUCTEMA AHAJIM3A CEPJEYHBIX APUTMHUM

III.U.Camenona
A3zepbatidorcanckuil 20Cy0apcmeentblll yHusepcumem Hemu u npomMbluLIeHHOCIU
E-mail: shafag.samedova@mail.ru

Pe3iome. B crathe omucana pa3paboTka mporpaMmmbl onpejelieHns HHQOPMATHBHBIX MapaMeTPOB, XapaKTepH3yIo-
IIMX PUTM CEP/Iia ¥ ero BapruabeIbHOCTh, HA OCHOBE 00Pa0OTKU M aHAIM3a CUTHAJIOB 3jiekTpokapaunorpaduu (IKI') B
cpene Labview. [IpoBeneH cpaBHUTENBHBIN aHAIN3 CYIIECTBYIOIINX HCCIIEA0BATEIBCKIX Pa0OT MO aJITOPUTMaM BBIZe-
neHus u kiaaccudukarnmy aputmuid no K[ -curnanam, Ha OCHOBE aHAJIN3a STHX aJITOPUTMOB BHIOpPAH aJlrOPUTM pabOThI
CHCTEMBI M OCYIIIECTBIIEHO €€ ITporpamMmmupoBanue B cpeae Labview. [IpoBenen ananus ¢aiinos OKI' u3 mexxayHapoHoi
0a3bl TaHHBIX 110 APUTMHSAM C IPIMEHEHHEM Pa3pabO0TaHHOM MPOTrpaMMBbl aHaIN3a BaprHaOeTbHOCTH CEPICYHOTO pUTMa
U onpenaeneHus NHPOPMAaTUBHBIX ITapaMeTpOB, MOIYUYEHHbBIE PE3yJIbTAaThl IIOATBEPANIN aJeKBaTHOCTh pa3paboTaHHON
TIPOTPaMMBI.

Knrouegvie cnoea: snexkmpoxapouozpaguueckuii CUeHa1, apuabenbHoCms cepoesnozo pumma, apummuy, Kapouo-
unmepesanocpamma, cpeoa LabVIEW.
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POLIMER iSTEHSALI AVADANLIQLARININ iS REJIMININ
OSAS SPESIFIK XUSUSIYYOTLORI
C.M.Mammadov, S.I.Mehdiyeva
Azarbaycan Texniki Universiteti

E-mail: chingiz.mamedov.2018@inbox.ru
Acar sézlar: polimer hissalor, Xiilasa. Moqalods polimer hissalorin hazirlanmasinda avadanlhigin segilmoasinin
pres golib, polimerlar, todqigi analizi aparilmaqla, termoplastavtomat dozgahlarin is rejiminin, mohsulun
termoplastavtomat dazgah, istismar gostaricilarina keyfiyyst parametrlarinin tasiri analiz edilmisdir.
termoplastlar

Giris. Son illards polimer hissalarin istehsalinda va istismarinda boyiik addimlar atilmigdir.
Yiiksok keyfiyyat xiisusiyyatlorina malik mahsullarin istehsalin1 tomin edon emalin texnoloji para-
metrlorinin diizgilin se¢ilmasi ligiin ¢oxsayli tovsiyalor hazirlanmigdir. Emalin miiayyan texnoloji pa-
rametrlorinin hazir mahsulun keyfiyyatina tosiri 6yronilmisdir. Bununla belo mohsullarin xiisusiyyat-
lorinin istehsal keyfiyyatins tosiri kifayot godor dyronilmadiyini geyd etmok lazimdir. Mohsullarin
istehsal prosesinin texnoloji parametrlorina vo naticada keyfiyyatinin sabitliyino nozarat do kifayat
goadar inkisaf etdirilmayib. Texnoloji parametrlorin mévcud vaziyyatini nozars alinaraq hazir moh-
sullarin cari (istismar) keyfiyyatina nozarat az oshomiyyat kosb etmomisdir.

Moalumdur ki, yiiksak tazyigin polimer materiallara tosiri onlarin sixliginin artmasina, méhkom-
lanmasina va biiziilmonin azalmasina gatirib ¢ixarir. Lakin geyd etmok lazimdir ki, bu giino godor
dogigliyi artirmagq tigiin bu ciir omala gatiran tozyigin totbigi kifayst godor dyronilmomisdir [3]. Bu
baximdan, polimer mohsullarin istismar xiisusiyyatlorini vo 6l¢iilii dogigliyini daha da artirmag mag-
sadi ilo termoplastavtomat dazgahlarda yiiksak tozyiqlo tokmo prosesinin dyranilmasine yonalmis
islor ¢ox aktualdir.

Isin magsadi, artan tozyigin (600 MPa-a gador) dogiq tdkmo iigiin istifado olunan struktur ter-
moplastiklorin xiisusiyyatlarina vo olds edilmis naticalors asasan termoplastavtomat dozgahlarda his-
salarin istehsalinin texnoloji prosesins tasirini yronmakdir. Bu problemin halli asagidaki asas istiga-
matlards hoyata kegirilmisdir:

— yiiksak tazyiqds tékma prosesi tigiin (500 MPa-ya godar);

— artan tokma tozyiginin termoplastik hissalorin sixilma tosirinin arasdirilmast;

— yiiksak tazyigqds alinan prototiplarin qurulusunun miiayinasi;

— artan tozyiqgin keyfiyyat xiisusiyyatlorina tasirinin 6yranilmasi;

— yiiksok tozyiglo alinan niimunalords uzunmiiddatli dayanigligin va stabilliyin miiayinasi.

Isin osas elmi yeniliyi — 125 qramliq termoplastavtomat dozgahlarda tékmo prosesinin birbasa
golibin igarisindo 600 MPa tozyiq tomin edon, proses hazirlanmigdir. Burada:

—amorf vo kristal termoplastlarin termoplastavtomat dozgahlarda artan tokmao tozyiqinin tosiri
Oyranilmisdir;

— strukturun parametrlori ilo artan tozyiqdos alinan prototiplorin giiciiniin artmasi arasinda slago
qurulmusdur.

Prosesin osas avadanligi galiblorls tachiz olunmus termoplastavtomat dozgahdir. (Sok. 1) Bu-
rada proses injeksiyon galibloma ilo aparilir ki , bu da bir materialin axan vaziyyato ¢evrildiyi va
sonra tozyiq altinda mahsulun formalasdig: bir galiba injekte edildiyi bir prosesdir. Bu tisul an ¢ox
masingayirma sonaye termoplastiklorinin iglonmasinds on ¢ox yayilmisidir. Bundan slava, méhkam-
londirilmis, hibrid, i¢i bos, ¢ox rongli, kopiiklii plastik mohsullar va s., injeksiyon soklinds istehsal
olunur [1].
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Miiasir injeksiyon galibloama masinlarinin asas xiisusiyyatlari

1. Forma kilidlama sayi. Bu, Sixma giiciiniin boyiikliiyii bir qayda olaraq masinlarinin kilidlo-
mo giiciiniin nominal dayarini yiiksok giymatlondirarak ¢ox istismar olunur. Baglama qiivvasi — go-
libin kilidlonmasi tigiin talob olunan qiivva tokma sahasi va doldurulmasi va ya polimerin tozyiq altin-
da tutulmasi zamani galibdoki tozyiq paylanmasi ilo miiayyan edilir. Bu qiivve tokmo zamani galibda
yaranan qiivvoya borabar vo ya daha boyiik olmalidir. Bu sarts riayat edilmamasi, galibin a¢ilmasina,
qirilma va kiitlo meydana golmasine, hamginin mohsullarin dlgiilorinin artmasina gatirib ¢ixarir ki,
bu da tokmo prosesinin keyfiyyati vo gonasti ti¢iin miiasir toloblor baximindan gobuledilmazdir.
Tokiim sahasindaki bir artimla, galibi Kilidlomak {igiin lazim olan giicli artirmaq lazimdir. Qalibin
tolob olunan sixma giicii tokmo texnologiyasina, polimerin texnoloji xiisusiyyatlorins vo dokiim pro-
sesinin bir ¢ox digar amillorina baglidir. Asag1 baglama qiivvasi olan masinlarda isloyarkon yiiksok
keyfiyyatli hissalor yalmiz xiisusi rejimlorlo (tozyiq azaldilmasi ilo) vo yiiksak istehsal texnologiyasi
ilo homginin tékmo Kimi xiisusi injeksiyon goliblomo texnologiyalarindan istifado etmoklo
miimkiindiir.

2. Termoplastavtomat dazgahin injeksiyon hacmi . Termoplastavtomat dozgahin injeksiyon
hacmi da injeksiyon galiblomo masinlarinin se¢imi tigtin an vacib texniki xiisusiyyatdir. Hal-hazirda,
injeksiyon galibloma maginlar1 miixtalif injeksiyon hacmlori il istehsal olunur Cox sayda injeksiyon
tokmao istehsalgis1 torafindon miixtalif 6lgilii yiizlorlo injeksiyon golib masinlari istehsal olunmasina
baxmayaraq, bir injeksiyon hocmi yaratmaq ¢atindir. 20-ci asrdo yerli injeksiyon galibloma masinlari
ticiin 2-ya borabor bir omsal var. Maginlar dovr basina asagidaki nominal injeksiyon hacmlarina malik
idi: 8, 16, 32, 63, 125, 500, 1000, 2000, 4000, 8000 vs s. [5]. Hal-hazirda, injeksiyon golibloma
masinlarinin injeksiyon hacmlari tigiin sarti bir standart yoxdur.

3. Lovhalar arasindaki masafa va lovhanin harakati. Lovhalor arasindaki masafs vo dasinar
16vhanin harokati tokmo mohsullarin gesidindon asilidir. Plitolor arasindaki maksimum masafs va
dasinan 16vhanin gedisi galibin maksimum hiindiirliiylinii vo buna géra do miioyyan bir masinla oldo
edilo bilon moahsulun hiindiirlitytinii tayin edir. Plitolor arasindaki mosafa, injeksiyon galibloma
maginlarinin istehsalgisi torafindan segilon kifayat godar genis bir araligda tonzimlona bilor. Bir gayda
olaraq, miiasir injeksiyon galibloms masinlarinda, golibin miimkiin olan maksimum hiindiirliiyi mi-
nimum hiindiirliikdon toxminen 2,5 dofa coxdur. Injeksiyon golibloma masinmin 16vhalari arasindaki

POLIMER ISTEHSALI AVADANLIQLARININ IS REJIMININ ©SAS SPESIFIK XUSUSIYYOTLORI 23



Elmi osorlor — Proceedings — Yuensie 3anucku, Nel, 2022, s. 22-26 ISSN 1815-1779

Masinqayirma — Machine-building — Mamunoctpoenue

mosafalarin optimal giymati ilo golibin kiitlasi azalir, islomasi asanlasdirilir, galiblords xiisusi alave
16vhaloarin istifadasine ehtiyac gqalmir vo S. Daginan 16vhonin gedisi vo 16vhalar arasindaki maksimum
mosafa bir-birino baghdir; injeksiyon galibloms masininin dizayni miiayyan doracads onlarin doyo-
rindon asilidir. Masoalon, vurma gollariin uzunlugunu va injeksiyon galiblomo masinini baglamaq va
baglama mexanizminin hidromexanik strukturlarinda isloma sortlorins tasir edir; hidravlik silindrin
uzunlugu va bazi komokgi mexanizmlarin 6lgiilori 16vhanin vurmasindan asilidir. Plitalor arasindaki
moasafoni tonzimlomok ticiin miixtalif mexanizmlordoan istifado edilo bilor. Bu mexanizmlorin di-
zayninin se¢imi bu mosafodon va injeksiyon galibloms masin istehsalgilarinin stiinliiklorindan va
onlarin necs olduglarindan asilidir.

4. Siitunlar arasindaki masafa. Bu masafolor vo xiisusilo injeksiyon gslibloms masiminin
stitunlar1 arasindaki {ifiiqi moasafa, asas injeksiyon golibloms masini segarkon ds vacibdir. Bu mosa-
folar injeksiyon goliblorinin maksimum olgiilorini, eloco do strukturlarinin bozi elementlorinin
moveudlugunu (masalan, hidravlik ¢ubuglarin varligini) mahdudlasdirir.

Injeksiyon goliblomo maginlarimin  sixma vahidlorinin dizaynlar1 siitunlarin sayina Vo
diiziiliistine gora farglonir. Hor dovrii ti¢iin kigik bir injeksiyon hacmi olan masinlarda, press bolma-
lari bazan ifiiqi vo ya ¢arpaz olaraq iki stituna malikdir. Bu vaziyyatda, injeksiyon goaliblarinin qu-
rasdirilmasi vo masinin istismari asanlasdirilir. Bununla birlikds, bir gayda olaraq, miiasir injeksiyon
galibloma masinlarinin sixma vahidlori dord stituna malikdir. Nominal injeksiyon hacmi 1000 sm3-a
goadar olan miiasir masinlarda, tékmo sahasi ilo siitunlar arasindaki bosgab sahasi (is sahasi) arasin-
dak1 nisbot ortalama 30-60%-dir. Istifade olunan sahonin (tékiim sahasi) plitalorin iimumi sahasina
nisbati 12 ilo 25% arasindadir [3].

5. Hacmi injeksiyon daracasi.Materialin hacmli injeksiyon siiratinin giymati polimerin golibi
doldurma siiratini va naticads hidrodinamikani (tozyiq itkisi) vo termodinamikani (polimer goalibi dol-
durdugda amals galon soyudulmus tobogenin 6lgiistinii tayin edir, cari polimerin temperaturu) injek-
siyon goalibloma prosesini miioyyan edir. Hocmli injeksiyon doaracasi, plastik galiblonorkaon yiiksok
keyfiyyatli mohsul alds etmoak tigiin on vacib parametrdir [4]. Bu parametr, galibin doldurulmasi za-
mani meydana golon polimerin mexaniki barkliyino do tosir gostorir. Bu baximdan, injeksiyon hacm
slirati asagidaki kimi olmalidir:

1) gap1 sistemini va golib boslugunu doldurmagq iigiin nisbaton asag1 bir tokmo tozyiqi tolob
olunur ki, bunun ii¢iin injeksiyon doracasi bir torafdon ¢ox yiiksok olmamalidir, belo ki doldurma
zamani bdyiik soyma polimeri gatinin amala goalmomasi va arimonin temperaturunun shamiyyatli do-
racado azalmasi iigiin boyiik kasilma gorginliyi vo bu sabobdan boyiik itkilar tazyiqi vo digor torafdon
boyiik tazyiq itkilori bas verir va bu sabit bir hacm axini daracasi ilo doldurulmalidir;

2) mahsullarin polimer materialinin qurulusu gonastboxs keyfiyyat gostaricilori tomin edir; Bo-
zi mohsullarin (0,2-1 mm qalinliginda) istehsali tiglin yiiksok injeksiyon daracalori talob olunur. Belo
bir injeksiyon galiblomo masini, adaton azot olan xiisusi injeksiyon akkumulyatorlari ils tochiz edilo
bilor. Hocmli injeksiyon daracasi, injeksiyon galibloma masiminin hidravlik sistemindoki isloyan ma-
yenin axini doracasini doyisdirarak (hidravlik injeksiyon goliblomo masinlari istifado edorkon) miiasir
sistemlorindan istifads edarak idars olunur.

Injeksiyon bolmasinin isi, masmin texniki vo igtisadi gostoricilorini vo xiisusilo texniki imkan-
larina shamiyyatli daracads tosir gostarir. Bununla birlikda, injeksiyon bélmasinin konstruksiyasi ve-
rilmis injeksiyon hocm siiratindon asilidir. Hocmli inyeksiya siirati masinin enerji intensivliyini toyin
edon vacib amillardan biridir.

6. Tokma tozyiqi. Qalibin boslugunu va qap1 sistemini doldurmagq tigiin tolob olunan t6kmo
tozyiqi (varsa) hidravlik masinin hidravlik bolmasinds qurulur. Termoplastik hidravlik miigavimat
gostarir. Toklim tazyiqinin giymati har bir konkret vaziyyatdos, galibin vo mohsulun kostruksiyasi ,
islonmis polimer materialinin xiisusiyyatlori, emalin texnoloji xiisusiyyatlori nazors alinmagla miioy-
yan edilir. Tokiim tozyiqi naticads ¢ixarilan mohsullarin keyfiyyatina tosir gostarir.

Qalibi doldurmagq tigiin lazim olan tozyiq inyeksiya miiddstindon asilidir. Yiiksok viskoziteli
polimerlardan nazik divarli mahsullar tokarkan yiiksok injeksiyon tazyiglori talob olunur. Bununla
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birlikda, keyfiyyatli mahsullarin alds edildiyi tutma tazyiqi (polimer xarici tazyiq altinda goalibds sax-
lanildigda) timumiyyatla tokma tozyiqindon xeyli asagidir. Osas boylik tonnajli polimerlar {igiin tox-
minan 25-50 MPa-dir. Masinin parametri istisnalar olmasina baxmayaraq sonradan tozyiq altinda tut-
maq tg¢iin deyil, galibin doldurulmasi ti¢iin talob olunan maksimum toazyiqdir (injeksiyon tozyiqi).
Miiasir dozgahlarda t6kmo tozyiqgi 60-200 MPa-dir.

Miiasir injeksiyon galiblomo masinlarinda injeksiyon tazyiglarindaki shomiyyatli forglor, isti-
fado olunan golib dizaynlarinin miixtalifliyi vo islonmis polimerlorin xiisusiyyatlorindaki forq ilo
miioyyan edilir. Oksar polimerlarin injeksiyon galibloma masinlarinda ilkin plastiklagdirma ils islon-
mosi {igtin 100 MPa-a gador bir tozyiq, yiiksak polimerlorin hissalars islonmasi va tokiilmasi tiglin
120-MPa tozyiq Kifayatdir. Umumiyyatlo 200 MPa talob olunur.

8. Plastiklasdirma gabiliyyati. TPA-nin plastiklosdirma gabiliyyati, bir injeksiyon silindrinin
aridilmis polimer (imumiyyatlo polistiren) ti¢lin tomin eda bilacayi mohsuldarliq kimi basa diisiiliir
[5]. Haqiqi istehsal saraitinds plastiklosmonin tayin olunmus miiddati golibdaki hissanin avvalcadoan
toyin olunmus bir temperatura gadar soyutma miiddstindon asilidir ki, bu da islonan polimerin xiisu-
siyyatlorindan, mohsulun qalinligindan, isloma rejimi va mohsulun tayin olunmus keyfiyyat parametr-
lori. Bu sabobdon dozgahin haqigi plastiklosdirmo gabiliyyati sorti vo doyiskon bir dayardir. injeksi-
yon goliblori masinlar1 vo injeksiyon golibloms masinlar: igiin kataloglar ti¢iin texniki sonoadlords
polistirol {igiin plastiklosdirma gabiliyyati adoton maksimum vida stiratinds va injeksiyon silindrinin
temperaturu 190-220° C-da verilir. Injeksiyon golibloma masinlarinin mehsuldarlig1, mohsul vahidine
islonan polimer migdar1 kimi basa diisiiliir. Mohsuldarlhiga tokmo dévriiniin miiddoti, masin isloma
miiddatinin effektiv fondu vo dovr basina injeksiyon hacmi tasir gostarir.

9. Siirat. Dozgahin siirati zaman vahidi igarisinds quru (quru) dovrlorin say1 ilo miisyyan edilir.
Parametr, miiayyan bir istehsal¢inin injeksiyon galibloms masininin miigayisali gabiliyyatini va qisa
dovrli (2-10 saniys) mohsullarin istehsalina ehtiyac soraitinds istifado modelini toyin edocokdir.
Umumiyyatlo gablasdirma sonayesinds yiiksok siiratli injeksiyon gelibloma masinlar1 istifads olunur.
Miiasir gablasdirma materiallari istehsalinda, mahz mohsullarin baglanmasi, formasinin agilmasi vo
atilmasi kimi inyeksiya dovriiniin marhalslori halledicidir.

Natica

Polimer momullarin istehsali zamani segilon texnoloji avadanliq olaraq termoplast avtomat doz-
gahlar vo bu dozgahlarin is rejiminin diizgiin sokildo qurulmasi, emal rejimi elementlorinin mévcud
texnoloji soraito uygun olaraq vo amoaliyyat soraitino gora sazlanmasi asas prinsipdir. Termoplast av-
tomat dozgahlar piiskiirtma ¢akisina gora farglonirlar va an effektiv olarag termoplast avtomat injek-
siyon hacmlarina gora 125 qramliq dozgahlar hesab edilir. Pres galiblarin, mamulun texnoloji dl¢iilo-
rinin taloblorino vo iimumi standarta cavab vermasi, pres gslibin soyudulmasi, pres galibin agilma
tempini vo mamulun anbara yigilma tempini tonzimloyir.
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Abstract. In the article, an analysis of the selection of equipment in the preparation of polymer parts was carried out,
and the influence of the operating mode of thermoplastic machines, the effect of quality parameters on the performance
indicators of the product was analyzed.
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SOTHI MOHKOMLONDIRMO USULU iLO INSAAT POLADLARININ
ISTISMAR XASSOLORININ ARTIRILMASI

Q.R.Hamzayeva
Azarbaycan Memarhq va Insaat Universiteti
E-mail: gesheng.hamzayeva@mail.ru

Xiilasa. Masin hissalorinin vo miixtalif konstruksiyalarmn yiikgétiirmo qabiliyys-
tini artirmaq tigiin sathi-plastiki deformasiya tisulu olan almazla hamarlamadan ge-
nig istifads olunur. Toadgigatin magsadi almazla hamarlama texnoloji prosesinin in-
saat poladlarindan hazirlanmig gorginlik toplayicilari olan niimunalorin doziimliliik
haddins va korroziyaya davamlihigina tasiri tadqgiq etmakdir. Todgigat obyekti ola-
rag diametri 20mm olan silindrik niimunslordon istifads edilmisdir.

Niimunalor hazirlandigdan sonra tablandirma vs orta temperaturlu taboksiltmaya
ugradilmigdir. Termiki emaldan sonra niimunslor pardaglama prosesina ug-
radilmigdir. Namunalor iki grupa bdliinmiis va bu gruplardan biri pardaglamadan
sonra almazla hamarlama ilo mohkomlandirilmisdir.

Aparilan tadgigatlar naticasinds miiayyan edilmisdir ki, almazla hamarlamadan
sonra gorginlik toplayicilart olan niimunolorin déziimliilik haddi pardaglanmig
niimunolarls miiqayisads todqig olunan poladlar orta hesabla 51%, korroziyaya da-
vamliliq iso orta hesabla 9% artmigdir.

Acgar sézlor: insaat poladi,
almazla hamarlama,

Qorginlik toplayicilari, yorulma
mohkamliyi, korroziyaya
dayamqhq

Giris. EImi-texniki toraqqginin stiratlonmasi yeni effektiv texnologiyalarin — miixtolif metal vo
arintilorin moéhkomlik, eloca do istismar xassalorini artiran yiiksok effektli metodlarin yaradilmasini,
islonib hazirlanmasini vo istehsalata — totbigini tolob edir.

Bu masalalari hall etmok imkanlari artiq titkenmokdas olan ananavi termiki va termomexaniki
iisullarla 6demoak demak olar ki miimkiin deyil. Buna gors doa garsida duran problemlarin halli istiga-
moatinds daha effektiv metodlarin axtarisi va islonib hazirlanmasi vacibdir. Hal-hazirda bu sahada
masin va konstruksiyalari miixtalif elementlorinin etibarliligini vo uzundmiirliiliiytinii artirmag mag-
sadilo yeni méhkamlondirmo metodlarinin totbigine dair boytik tacriiba toplanmisdir.

Coxsayli eksperimental vo nozari tadgigatlar gostorir ki, miixtalif yiiklonma saraitinds isloyan
hissalorin méhkomlondirilmasi tigiin sathi-plastiki deformasiyanin tisulu olan almazla hamarlama an
effektiv metodlardan biridir.

Tadqgigatin magsadi. Magsad almazla hamarlama texnoloji prosesinin tadgiq olunan insaat
poladlarinin garginlik toplayicilari saraitinds yorulma méhkomliyine va korroziyaya dayanigliga to-
sirini 5yronmokdon ibaratdir. ingaat poladlarindan hazirlanmis méhkamlondirilmomis vo almazla ha-
marlama tisulu ilo méhkamlandirilmis hissalorin miiqayisali tacriibalorin aparilmasindan ibaratdir.

Problemin halli. Miiasir masin va konstruksiyalarin mexaniki va istilik gorginliklorinin artmasi
ilo olagodar olarag onlarin miixtalif hissalorinin istismar xarakteristikalarinin artirtlmasi masaslolori-
na xiisusi diqget yetirilmalidir. Xiisusilo yiiksokmohkamlikli polad va arintilordon hazirlanmig hisse-
lorin konstruktiv méhkomliyinin artirilmasi vacibdir. Belo polad va orintilorin totbigi momulatlarin
cokisinin azaldilmasi saraitinds onlarin yiikgotiirma gabiliyyatini tomin etmak ticiin vacib sayila bilor.

Hissalarin statiki méhkomliyinin artirilmasi hamiso onlarin uzunémiirliilitytiniin yiiksaldilma-
sina gatirib ¢ixarmur. Bela ki, mohkamlik haddinin sonraki artimi déztimliiliik haddinin kaskin azal-
masi ilo miisahidoa ediliir ki, bu da son naticada hissanin yorulmadan siradan ¢ixmasina va ya kovrak
dagilmasina sabob ola bilar [1].

Yiiksokmohkamlikli poladlarin tatbigi onlarin garginlik toplayicilarina, eloca do sathin miixtalif
ciir deffektlorino qarsi yiiksok hassasliga malik olmasi ilo mohdudlasir. Buna gora do yiiksok giymatli
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elastikliklo yanasi hissalor tsiklik va dinamiki yiiklonma soraiting, korroziyaya qarsi dayaniqliga ma-
lik olmalidir. Oks halda yiiksokméhkamlikli poladlarin totbiqi az effektli olur.

Son dovrlar mohkamliyi artirilmis va yliksokmohkamlikli poladlarin genis yayilmasi ils alagoe-
dar olaraq materialin gorginlik toplantilarina qarsi hassasligi mosalalorine xiisusi digqgot yetirilir. Bu
zaman vacib masalo dayison yiiklonma saraitinds isloyan hissanin moruz qaldig is¢i garginliklorin
giymatini nozars almagla moéhkomlik xassalarinin optimal diapazonunu miisyyan etmokdir [2].

Bir sira todqigatcilara géra materialin statiki mohkamliyinin artmasi ils slagodar olaraq gargin-
lik toplantilarina qars1 hassasligi da artir. Bagqa s6zla garginliyin effektiv omsallarinin qiymati artir.
Lakin bazi todgiqatgilar bunun oksins olaraq gostarir [3] ki, gorginlik toplantilar1 omsallart méhkom-
lik hoddinin yalniz miisyyan giymatina godor (g, = 1250 MPa) artir, sonraki méhkomlik artimi
omsallarin xeyli azalmasi ilo miisahids olunur (g —gorginlik toplantilarina qars1 hassasliq amsali).

Digor todqgigatin naticalorine géra goarginlik toplayicilart olan niimunalorin déziimliiliik hoddi
statiki mohkomliyin biitiin diapozonunda (o, = 2200 MPa qiymotino godor) artir. Hamar
niimunsalorin déziimliliik haddi iss g, =1600 MPa giymatindon baslayaraq azalir.

Doziimliiliik haddinin dayisilma xarakteri niimunods garginlik toplayicilariin - kartiyin ya-
radilma tsulundan asihidir. Gorginlik toplayicisi termiki emal prosesindan ovval yaradildiqda
doziimliiliik haddinin miiayyan giymatindan baslayaraq onun artimi dayanir va hotta azalmasi miisa-
hids olunur. ©goar gorginlik yaradan koartik termiki emaldan sonra aparilarsa poladin barkliyinin art-
masi yorulma méhkamliyinin kaskin yiiksalmasina sabab olur [2].

Almazla hamarlama texnoloji prosesinin BCt3cm vo 12I'H2ZM®AIO insaat poladlarindan hazir-
lanmis garginik toplayicilari olan niimunalarin yorulma méhkamliyina tasirini 6yronmoak magsadiloa
sinaq tocriibalari kegirilmisdir.

Almazla hamarlamanin effektliyini giymatlondirmok magsadilo insaat poladlarinin gorginlik
toplayicilari olan saraitde yorulma méhkamliyi yoxlanilmisdir.

Sinaqlar BCt3cn vo 12I'H2ZM®AIO markali poladlardan hazirlanmis diametri 10 mm olan
niimunolards aparilmigdir (sokil 1).

Gorginlik toplantilar1 yaratmag moqgsadilo niimunalorin tizorino 9XC poladindan hazirlanmig
oymagq oturdulmusdur. Oymagin daxili hissasindon konarlarina radiusu 1 mm olan dairavilik radiusu
verilmisdir. Oymagqlarin daxili sathinin kalo-kotiirliiyii Ra = 0,25 — 0,40 mkm alinana godoar pardag-
lanmis va cilalanmisdir. Oymaglar 200°C temperatura gadar qizdirildigdan sonra niimunanin izaring

preslonarak oturdulmusdur. Bu zaman oturtmanin garilmo novii (210 Ul totbiq edilmisdir.
g S5

Niimunolor radiusu R = 2m olan alatlo V=60m/daq. siirati ilo Vo Sb=0,08mm/dovr verislo al-
mazla hamarlamaya ugradilmisdir.

Sinaq tocriibalorinin naticalori gostarir ki, (sokil 2), garginlik toplayicilart olan pardaglanmis
niimunalarin yorulma moéhkomliyi garginlik toplayicilart olmayan pardaglanmis niimunslarin yorul-
ma moéhkomliyindan xeyli (47- 50%) az olmusdur. Almazla hamarlamadan sonra yorulma méhkom-
liyi artmis vo hotta oymagsiz pardaglanmis niimunoslorin déztimliilik haddini do kegmisdir.

Gorginlik toplayicilari olan biitiin niimunalorin dagilmasi oymagin yan sathinin niimunas ils to-
xunan yerinda, basqa sozla gorginliklorin maksimum toplandigi yerds bag verir. Niimuns ilo 0ymagin
kontakt sahalorinds, asasen do yorulma catlarinin yaxmliginda fretting — korroziyanin izi miisahido
olunur.

Niimunolorin sinagi zamani eksperimental nogtoalorin yayilmasi: almazla hamarlamadan sonra
pardaglamaya nisbaton bir godor az olub. Bu iss almazla hamarlamanin poladin iist qatlarinin xasSe-
larinin stabilliyino miisbat tasirini siibut edir.

Aparilmis todqiqatlarin naticalorinin analizindon goriiniir ki, pardaglama prosesindon sonra
yerino yetirilon almazla hamarlama BCt3cn vo 12IF'H2M®AIO insaat poladlarindan hazirlanmis
gorginlik toplayicilart olan niimunalorin yorulmadan dagilmaya qarsi miiqavimatini artirir.
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Sakil 1. Yorulmaya sinaq niimunalari: a- garginlik toplayicilart olan niimuna;, b-hamar niimuna

Almazla hamarlama zamani gorginlik toplayicilari olan niimunalarin yorulma méhkomliyinin
artmasinin 2sas sobablori poladin iist qatlarinin keyfiyyotinin yaxsilasmasi, plastiki deformasiya nes-
ticosinda doyanoklonmasi va sathdon xeyli darinlikds yerloson boyiik qiymatli sixici qaliq garginlik-
larinin yaranmasidir [4.6].
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Sakil 2. Garginlik toplayicilart olan niimunalarin yorulma syrilari:
mmm - BCt3cn; w1 2THIMEALD,

1,3 — pardaglamadan sonra; 2,4 — hamarlamadan sonra
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Belalikla, aparilmis eksperimental todgigatlar naticasinds pardaglama ilo miigayisads almazla
hamarlamanin gorginlik toplayicilari olan BCt3cn vo 12I'H2ZM®AIO poladlarinin doziimliliik had-
dinin 48-55% artdig1 siibuta yetirilmisdir.

Metallik ingaat konstruktiyalar1 vo miihandis qurgulari asason agiq havada va sonaye binalarin-
da agressiv atmosfer soraitinds istismar olunur. Buna goéro do metallik konstruksiyalarin hazirlan-
masinda istifads edilon poladlar atmosfer korroziyasina garsi yiiksok miigavimato malik olmalidr.

Insaat konstruksiyalar1 ii¢iin poladin secilmosi zaman1 konkret istismar soraitinds onlarin kor-
rozion yeyilmasinin xarakterini, intensivliyini, eloca do otraf miihitin tasiri naticosindo materiallarin
konstruktiv méhkamliyinin dayisilmasini nazars almaq lazimdir.

Insaat poladlarinin konstruktiv méhkemliyine birinci ndvbada onlarin soyugaddziimliiliiyii vo
tsiklik yiiklora qars1 miigavimat, digar torafdon korrozion zadslorin xarakteri (har seydon avval zodo-
larin garginlik toplayicilar1 rolunu oynayan formasi) ciddi tosir gostarir.

Almazla hamarlama texnoloji prosesinin doniz suyu miihitinds vo nam atmosfer soraitinds
BCr3cn vo 12I'H2M®AIO poladlarin korroziyaya qarsi dayanigligina tosirini yronmak mogsadilo
miiqayisali eksperimental tocriibalor aparilmisdir.

Daniz suyu miihitinds aparilan tadgigatlarin naticalori cadvalds verilmisdir.

Cadval
Daniz suyu miihitinds tadqiq olunan poladlarin korroziyasi

Korroziya naticasinds niimunanin gokisinin

Emal novii azalmas,
BCr3cn 12I'H2M®AIO
Tablandirma + taboksiltmo 300°C + pardaglama
13,5 11,0
Tablandirma + taboksiltma 300°C + pardaglama +
hamarlama 12,5 9,9

Miixtalif insaat poladlarindan olan niimunolarin doniz suyu miihitindo aparilmis korroziya
siagqlar1 naticasinds miisyyan edilmisdir ki, pardaglamadan vs almazla hamarlamadan sonra sathin
mohkamlandirilmasi poladlarin korroziyaya dayanigligina miisbat tosir gostorir. 6 ay miiddatinds to-
bii doniz suyunda saxlanmis BCt3cn poladindan hazirlanmig hamarlama ilo méhkomlandirilmis
niimunoalorin korroziya itkisi pardaglanmis niimunslora nisbaton 8% az olmusdur. 12I'H2M®ALO
poladinin korroziyaya dayaniqlhig: pardaglama ilo miiqayisodo hamarlamadan sonra 11% artir (cod-
vala bax).

Tocriibalor gostarir ki, BCt3cm poladinin daniz suyunda uzunmiiddatli sinaglar zamani korro-
ziyaya dayanigqlig1 almazla hamarlama ilo méhkamlondirmodon az daracads asilidir.

Nom atmosfer soraitindo almazla hamarlama ilo méhkomlondirma zamani biitiin todqig olunan
poladlardan olan niimunoalarin mikrorelyefinin miisbet tosiri 6ziinii bariz sokilde gostorir. U¢ ay nom
kamerada saxlanilan pardaglanmis niimunalorin sathi ¢oxlu sayda tiind rangli noqtalor vo lokalarlo
ortiiliir. Almazla hamarlanmis niimunalarin sathinds bels lokalor miisahids edilmamis (bazi niimuns-
lorin sothinds gozlo gox zaif goriinon azsayl noqtalor miisahidos edilmisdir) vo bu hamarlama vasite-
sila sathin nahamarliginin kaskin azalmasi naticoesinds homin poladlarin atmosfer korroziyasina qarsi
dayanigligini bir daha siibut edir.

Hamarlanmis niimunolarin pardaglanmis niimunalara nisbaton korroziyaya qarst daha yiiksok
dayanigliga malik olmas1 sothin mikrogatlarinin vo ciziglarinin aradan qaldirilmasi, eloca do kKalo—
kotiirlilyiin hamarlanmast ilo izah olunur. Digor torafdon pardaglama naticasinds sathds yaranan xa-
rakterik dorin va itibucaqli girintilor almazla hamarlamadan sonra mikronahamarliglarin prifli dairavi
forma alir.
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Hamarlanmis sathin Kigik hiindiirliiys va olverisli hesab olunan dairavi formaya malik olmasi
gorginlik toplantilarinin azalmasina sabab olur va korrozion — yorulma catlarinin yaranmasini ¢atin-
losdirir [5].

Natica. Eksperimentlor naticasinds garginlik toplayicilar: soraitinds almazla hamarlamanin ef-
fektivliyi miiayyan edilmisdir. Garginlik toplayicilari olan niimunalarin yorulma méhkomliyi hamar-
lamadan sonra pardaglanmis niimunalorlo miiqayisads 48-55% artir.

Aparilmis eksperimental sinaqlarla almazla hamarlamanin miixtslif agressiv miihitlords isloyan
hissalor {igiin son emal amaliyyati kimi magsadauygun olmasi miioyyan edilmisdir. Sathin yiiksok
tomizlik doracasini tamin edan rejimlorlo yerino yetirilon almazla hamarlama doniz suyunda insaat
poladlarinin korroziyaya qarsi dayanigligini 11% -o godar yiiksaldir.
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Abstract. The question of the sensitivity to stress concentration of the material has become particularly relevant in
connection with the widespread use of high-strength and high-strength steels. Until recent years, it was considered indis-
putable that with an increase in the static strength of a material, the sensitivity to stress concentration also increases.
However, a number of authors argue this position.

To improve the performance properties of machine parts and structures, methods of surface plastic deformation, in
particular, diamond burnishing, are widely used. The aim of this work is to investigate the effect of diamond burnishing
on the sensitivity to stress concentration and on corrosion resistance. The object of research was cylindrical specimens
with a diameter of 10 mm.

Studies have shown that diamond burnishing increases the endurance limit of samples with stress concentrators by
51% on average, and corrosion resistance by 9%.

Keywords: building steel, diamond burnishing, stress concentrators, fatigue strength, corrosion resistance.

MOBBIIIEHUE SKCILTYATAITMOHHBIX CBOMCTB CTPOUTEJIBHBIX
CTAJIEH ITYTEM MOBEPXHOCTHOI'O YITPOUHEHHUE

I'.P.I'am3aeBa
A3zepbaiiddcanckuil apxumexmypHo-cmpoumenbHblil YHUgepcumen
E-mail: gesheng.hamzayeva@mail.ru

Pe3rome. Bonpoc 0 4yBCTBUTENBFHOCTH K KOHIIEHTPAIIMH HANIPSDKEHIH MaTeprana mpruoodpen ocobyro akTyaabHOCTb
B CBSI3H C IIMPOKOM PaCIPOCTPaHEHUEM CTaJIeH C MOBBIIIEHHONW MPOYHOCTH M BHICOKOMPOUHBIX. J[0 MOCIEHUX JIET CUu-
TaJIOCh OCCCIOPHBIM, YTO C MOBBIIICHUEM CTATHYCCKON MPOYHOCTH MaTepHaja BO3pacTacT U UyBCTBUTEIBHOCTh K KOH-
LIeHTpauuu HanpsbkeHud. OIHAKO psiJi aBTOPOB OCMAPHUBAET JAHHOE MOJIOKEHUE.
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J1J1st TIOBBIIICHHS YKCILTYaTAIIMOHHBIX CBOWCTB JIETAICH MAIIMH M KOHCTPYKIUI IIMPOKO MPUMEHSIOTCSI METO/IBI [10-
BEPXHOCTHOT'O [UIACTUYECKOTO JIehOpMHUPOBaHUS, B YaCTHOCTH, AIMa3HOE BhIMaxuBaHue. Llento HacTosieil paboThl siB-
JISIETCST MCCIIEIOBAHME BIMSHUS aJIMa3HOTO BBITJIAKMBAHUS HA YYBCTBUTEIBHOCTh K KOHIIEHTPALIMK HANPSDKEHUH U Ha
KOPPO3UOHHYIO CTOMKOCTh. OOBEKTOM HMCCIIEIOBAHUIA CITYKHUIIH [IMJIMHAPHYECKHUe 00pa3iibl auametpoM 10 M.

[IpoBeneHHbIE HCCIIEA0BAHUS TOKA3aJIH, YTO aJIMa3HOE BBIMIAXKHMBAHHUE TIOBBIIIAET MTPEEs BEIHOCIMBOCTH 00pa3ioB
C KOHIIEHTPATOpaMH HAIPSHKESHUH B CpeTHOM Ha 51%, a Koppo3uiiHyto croikocTh Ha 9%.

Knrouesvie cnosa: cmpoumenvras cmaiv, AIMA3HOE 8bI2AANCUBAHUE, KOHYEHMPAMOPbL HANPAICEHUT, YCMATOCMHAS
NPOYHOCHIb, KOPPOZUOHHASL CHOUKOCHIb.
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BJIUAHUSA TEOMETPUU KOHTAKTHOM CETKW HA ®OTOSHEPTETUYECKHUE
IHAPAMETPbI KPEMHUEBBIX COJIHEYHBIX 9JIEMEHTOB

M.H.Araes, M.I'.-I'acanos, JI.LK.A0ay/i1aeBa
Bakunckuii cocyoapcmeennwiil yHusepcumem
E-mail: agayevm50@mail.ru

Pe3tome. VccrnenoBansl coiHeuHbIe dyeMeHTh (C3) Ha OCHOBE p — n Iepexo/a ¢

Knroueewie cnosa: conneunvie MeTayutu3aieii u3 amopdroro meramumndeckoro cmasa AlgoNizo . [IpeacTasiensrs
anemenmul (CD), p - n nepexood, HArpy304YHbIC BOJIbTAMIICPHBIC XapaKTEPUCTHKA KOHTAKTHOM CETKH, KOTOPOTO ObLIa
KOHMAaKMHAsi cemKa BBINTOJIHEHA B BUJIE «rpedentkay. [loka3aHo BIHSHUAC TEOMETPUH KOHTAKTHOM CETKH

Ha (pOHTAILHOM CTOpPOHE HA apaMeTphl KpeMHUeBbIX CO.

Beenenue
B nocnennue rojpl npodiaema JyducTONl SHEPTUU B 3JIEKTPUUECKYI0 Ipuodpena 6osee oOmmii
xapaktep. Ho cozmanue npeoOpaszoBarenel TydncTON YHEPTUU OKa3aJI0Ch BO3MOXKHBIM JIUIIb TPH
YCIJIOBUU TEOPETUUECKOIO U KCIEPUMEHTAIBHOIO U3yUeHHUE ATOro Bompoca. [losBuiaock orpomHoe
KOJIMUYECTBO paboT, MOCBSILIEHHBIX UCCIEA0BaHNIO (OTOBOJIbTaNYECKOro 3¢ (eKTa B MOITYIPOBOIHH-
Kax, OJIHAKO B OMyOJMKOBaHHBIX 0030pax U MOHOTrpausaX JaHHBIM BOIPOC HE HAIIEN JIOJKHOTO OT-
pakeHHUsI, YTO U BBI3BAJIO HEOOXOIMMOCTh CHCTEMAaTU3UPOBATh PE3yJIbTaThl MHOTOUHCIIEHHBIX HCClIe-
noBaHui [1,2.3]
ITo coBpeMeHHBIM IpecTaBiIeHUIM (HOTOBOJIbTandeCKUi 3 (HEKT B MOITYIIPOBOAHUKAX OCHO-
BaH Ha SIBJICHUH POCTPAHCTBEHHOI'O Pa3/JeJICHNs] HEPABHOBECHBIX JIEKTPOHOB U JbIpoK. llornome-
HUe cBeTa U (OTOMOHM3AIIMS YBEIMUNBAET TOJIBKO SHEPTHUIO AJIEKTPOHOB U JIBIPOK, HE pa3zesiss ux B
npoctpaHcTBe. Clie10BaTeNbHO, I BOSHUKHOBEHUS (DOTOBOJIbTanYeCcKOro 3(dexra TomKHbI cyle-
CTBOBaTh J00aBOYHbIE MPHUUYUHBI JJIs pa3/ieJIeHUs] HEPAaBHOBECHBIX 3apsiiOB Pa3IUYHbBIX 3HAKOB.
OTUMU IPUYUHAMM SIBIIIOTCS P — N IPEXOJ, FETEPONEPEX0] U KOHTAKT METAJLI — MOJIYyIPOBOIHUK.
BoznukHOBeHHE (HOTOBOIBTAUYECKOTO 3(PPeKTa Ha rpaHUlle MeTaJlIa C MOJIYIPOBOJHUKOM
CBSI3aHO C pa3zieJIeHMeM HEPaBHOBECHBIX HOCUTEINEH Ha MOBEPXHOCTHOM Oapbhepe MEXIY METaJllIoM
Y TIOJyNPOBOJIHUKOM. [IpakTHyecKu 3TOT cilydail UMEeT MECTO B CIEIMaIbHO MPUTOTOBIIEHHBIX I0-
BEPXHOCTHO — OapbepHBIX GoTo3IeMeHTax.[4,5]

Pe3yabTaThl M 00cCy:KIeHHe

C uenblio ucciae10BaHus BIUSHUS T€OMETPUN KOHTAKTHOM CEeTKU Ha (OTOAHEpreTHUECKUe Ia-
pameTpsl kKpeMHHUEBBIX CO, ObUIM M3rOTOBJIEHBI TPU CEPUU 00pa3LOB B €AMHOM TEXHOJIOIMYECKOM
ke [6] . Bee n3roroBieHHbie 00pa3iibl UMEH OJJMHAKOBYIO IOJTYTIPOBOJHUKOBYIO CTPYKTYPY, HO
pa3IUYHYI0 T€OMETPHIO KOHTAKTHOM CEeTKH.

B nanHO#1 paboTe ObUH HCCIIeT0BaHBI XaPAKTEPUCTHKA KOHTAKTHON CETKH, KOTOPOTO OBLITA BBI-
MIOJTHEHA B BUJIE€ «TPEOCIIKay.

N3BecTHO 4YTO, COTHEUHBIHN AJIEMEHT (II0-PYyroMYy OH €lle UMEHYeTCs (POTOIIEMEHT) — ATO MPH-
60p, COCTOSAIMI U3 MOJYNPOBOJAHUKOB, OCHOBHBIM IpPEAHA3HAYEHUEM KOTOPOI'O SIBISETCA TpaHC-
(dbopmarnms SHepruM cBeTa B TOK. Hay4HO# OCHOBOH paccMaTpuBaeMoro mpeoOpa3oBaHUs CITYKUT
sBieHue Gpororpdexra.

[Ipy W3rOTOBIEHHHM COJHEYHBIX 3JIEMEHTOB ObUI HCIMOIB30BaH KpemHHil p-tuna KJ[B10
(Na=1-10'cm®), n1s1 06pazoBanus pe3koro p-n-nepexona, MeronoM auddysuu pocdopa, B KpeM-
HHUEBOI IJIACTHHE CO37aeTCs CHIbHOIErnpoBanHbii cioit n-tuma (N=1-10%cm3) rmy6umoit 0,3mxm,
OJTHOBPEMEHHO MO3BOJIMBUIMNA CO3aTh OMMYECKHM KOHTAKT K JaHHOM 00JacTH MOJyNpPOBOAHUKA.
[ToTeHunanbHbIN Oapbep Ha U30TUIIHOM NEPEXOJIE, MTOJYUYEHHBIN Mo IerupoBanueM 0a3oBoil o0na-
CTH ¢ ThLTbHOH cToponbl muactunbl (Na=1-10cm™®), oTpaxkaeT HEOCHOBHBIE HOCUTENH OT THIILHOTO
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KOHTAaKTa, yBeJIN4YMUBasA X dP(PEKTUBHYIO JUIMHY, U (PAaKTUUYECKU CBOAUT K HYJIIO CKOPOCTh MOBEPX-
HOCTHOW PEKOMOMHAIIMM Ha TpaHHUIE pasjena 0a30BbId 00JIACTh — THUIBHBIM METAJUIMYECKHH KOH-
TakT. A Taxke Ipu n3rotoBieHnU CO OONBIIOro BHUMaHKE yemsieTcs: 00ECIIEUYEHUIO MAJIbIX ITyHTHPY-
IOIINX TOKOB U pa3pabOTKe TEXHOJIOTUH HU3TOTOBICHUS PHOOPOB ¢ MUHUMAIBHO BO3MOKHBIM MOCIIEI0-
BaTeNbHBIM conpoTusiicHueM. IlocienoBarensaoe conporusienue R, CBI3aHHOE ¢ BIMSHUEM KOHTAKT-
HOU CETKH, OIPEIEIAECTCS CyMMOU TpeX cocTaBiiitouX. 1lepBas cocrasisronas CBs3aHHa C PacTeKa-
HHEM (POTOTOKA B BEPXHEM CII0€ MOIYIIPOBOHUKA MEXKTy TI0JIOCAMU KOHTAKTHOM ceTku. Bropas u3 Hux
HPEJCTABISET COOOM MepeX0o1HOe KOHTAKTHOE CONPOTHBICHUE MEXKy METAJULIMYECKON CETKOM U MoITy-
IPOBOJHUKOM (KOTOpOE JOJKHO OBITH JOCTATOYHO MaJIbIM JUI TOTO, YTOOBI 00ECHEYNUTh KaK MOKHO
MEHBILIEE [TaJICHUE HAIIPSHKEHKS Ha 9TOW IpaHuLe pas3jena). CylecTBOBaHHE TPEThEH COCTaBIIIOLICH Bbl-
3BaHO CONPOTHUBIICHUEM METAIUTMYECKHX TI0JIOC CETKH (yJIyUILIUTh YCIOBUS JUIsl IPOTEKAHHs TOKA K TOKO-
CHEMHOH JTOPOYKKE MOYKHO, YBEJIMYUB TOJIIIMHY U MHpHHY 1osoc). [Tpu onpenenennu horosnepreTrye-
CKHUX MapaMeTPOB UCCIIeayeMbIX KpeMHUEBbIX CD H0JIb30BaIMCh METOIAMH, OITMCAHHBIMHU B padore [7,8].

Ha puc. 1. nokazano reomeTpyst KOHTAKTa CETOK UCCIIELYEMOTO COJIHEYHOTO DJIEMEHTA, BBIIIOJIHEH-
HOM B BUJI€ «I'PEOEILIKay.
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Puc. 1. reOMeTpI/I}I KOHTAKTHBIX CETOK MCCIIEAYEMOI'0 COJIHCYHOI'O DJIEMECHTA

B paGore mpexacraBieHbl BOJIbTaMIEpHbIE HArpy30uHble XapakTepucTuku CD, U3 KOTOPBIX
omnpejeneHa MakcuMaibHas BeixogHass MOIHOCTh U K.IL./[. I3MepeHsl 3HaueHus MIyHTUPYIOLIETO
Ru ¥ OCIIEI0BATENBHOTO COMPOTHBJIEHUH Ry , BemMurHa 06paTHOro ToKa HacklmeHus lo 1 kodpdu-
IUEHT A XapaKTepu3yIlel cTerneHb pekoMOuHalmu B p — N — nepexozne [5 - 10]. Mcrounuk cBera
ObLI POrpayMpOBaH MPU MOMOILIH 3TAJIOHHOTO COIHEYHOTO JIEMEHTA.

JI1st cHATHS Harpy304HBIX BOJIFTAMIIEPHBIX XapaKTEPUCTHUK HCIOIb30BaJIach IIMPOKO ITPUMEHSIE-
Masi METOIMKa @ METOJIMKA «HANOOJbIIEH IIIONA1» MO3BOIWIA ONPEAEIUTh ONTUMAIbHBIE 3HAYECHHS
TOKa lonr 11 HaTpsKenHs Uonr, [l HAXOXKIEHNS MAKCHMAIBHOH BBIXOIHOH MOITHOCTH Pmax BBIIES-
emoii Ha Harpy3ke u KIIJ[ ucnonb3oBaics xopoio usBectHele ¢popmydsl. LllyHTHpytoue comnpo-
TuBJIeHUs R onpeneneno u3 BAX B 1M0THOM pexuMe a MOCIe10BaTEIbHOE CONTPOTUBIEHUE R 13
Harpy3ouHoit BAX.

O0600mIEHHbIE 3HAUEHHS TTAPAMETPOB UCCIIEAYEMOTO COJTHEUHOTO MJIEMEHTa, ONpeeIEHHbIC 13
Harpy3ouHoit BAX npu 3HaueHHH MONIHOCTH Majaromero namydenus = 100 mBt / em? u T=300 K
nokasasa B Tabmure 1.

Ha Puc. 2 npuenensl Harpy3ounsie BAX, a Ha Puc. 3 3aBUCMMOCTH BBIXOAHOW MOLIHOCTH
BBIJIEJSIEMOM HA HAarpy3Ke OT HANPSKEHHsI HA HArpy3Ke UCCIEAYEMOIr0 COJHEYHOIO 3JIEMEHTA IPH
100 MBT / cM? u T=300 K.
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Tabauya 1
Harpyzounoit BAX npu 3Hau€HUM MOLIHOCTH HaIatoLEero
uzinydenus 100 MBr / em? u T=300 K
Pmm Il<31 Uxx. Iom: Uon'n Rn, Rm, A Si, PMaK, KH,H 5
MBT/cM? MA B MA B OMm kOM MA/MBT MBT %
100 30,0 0,541 | 28,57 | 0,412 | 1,769 6,78 2,3 300 11,77 | 11,77

Puc. 2. Harpy3o4Hasi XapaKTepUCTHKa Puc. 3. 'padyk BBIXOITHON MOIITHOCTH
HCCIIEyeMOT0 COJHEYHOTO 3JIEMEHTa BBIJIEIISIEMO Ha Harpy3Ke OT
HalpsDKeHUS Ha Harpy3Ke

3akiroueHue. 113 BBIMOTHEHHBIX UCCIIEIOBAHUIA CIIEYET YTO, MOA00POM r€OMETPUH KOHTAKT-
HOM CETKH, MOYKHO JTOOUTHCS IMOTydYeHHs 00pa3iia ¢ HarTyd MK TapaMeTpaMHu IS ONIPeIeICHHOTO
tuna CD.
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KOHTAKT SOBOKOSI HONDOSININ SiLiSIUM GUNOS ELEMENTININ
FOTOENERJI PARAMETRELORINO TOSIRI

M.H.Agayev, M.H.Hasanov, L.K.Abdullayeva
Baki Doviat Universiteti
E-mail: agayevm50@mail.ru

Xiilasa. Mogalada AlgoNizo amorf metal orintisi ilo metallagdirilmis p-n birlosmasins asaslanan giinas elementi (GE)
todqiq edilmisdir. Daraq sokilli kontakt sobokasine malik olan Giinos elementinin volt — amper xarakteristikas1 vo yiik
miiqavimatinds olan garginlikdon ¢ixis giiciiniin asililiq grafiki gostorilmlsdir. On torafdoki kontakt sobokasinin hando-
sasinin silisium Giinag elementinin parametrlorins tosiri dyronilmisdir.

Acgar sozlar: giinag elementlori (GE), p-n kecidi, konzakt sabakoasi.

EFFECTS OF CONTACT GRID GEOMETRY ON PHOTOENERGY PARAMETERS
OF SILICON SOLAR CELLS

M.N.Agaev, M.G.Gasanov, L.K.Abdullayeva
Baku State University
E-mail: agayevm50@mail.ru

Abstract. Solar cells (SC) based on p — n junction with metallization from an amorphous metal alloy AlgNiz have
been studied. The effect of the geometry of the contact grid on the front side on the parameters of silicon SCs is shown.
Keywords: solar cells (SC), p-p junction, contact grid.
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N,N-OKSIiDIMETILEN VO
METILENBISALKILKSANTOGENATOASETAMIDLORIN
ALINMASI USULLARI

I.B.Haciyeva
Azarbaycan Memarliq va Insaat Universiteti
Email:irada70@yahoo.com

Xiilasa. Xlorasetamidin formaldehidls qarsiligh tasirindon baglangic maddslarin
— hidroksimetil, oksidimetilenbis, N-metilenbisxlorasetamidlorin alinma tisulu isle-
Acar sozlar: Xlorasetamid, nib haziranmigdir. Reaksiyanin gedisine tasir edon faktorlar miisyyan edilorok tod-
formaldehid, N,N-oksidimetilen- | gig edilmisdir. Alinan birlasmalordon istifads etmokls ksantogen tursularinin yeni
bisxlorasetamid, N,N'- oksidimeti- | téromalari sintez edilmisdir. Kiikiirdli vo azotlu birlosmolorin miiqayissli tohlili
lenbisalkilksantogenatoasetamid | aparilmigdir. Noticodo malum olmusdur ki, kiikiirdli birlosmalor {igiin yaglarin yag-
layiciliq vo antikorroziya xassalarini, azotlu birlosmalor iigiin iso yaglarin oksidlog-
moys garsi xassalorinin yaxsilagdirilmasi xarakterik hesab olunur.

Giris

Texniki toraqqi masin vo mexanizmlorin is parametrlorinin sartlosmosi, onlarin etibarli, uzun
miiddatli va gonaatli isi tamin eds bilmasi taloblari ilo baghidir ki, bu da 6z névbasinds onlarda istifads
olunan siirtkii yaglarmin is soraitinin agirlagsmasina vo bu yaglarin keyfiyyotino verilon talablarin
artirtlmasina sobob olur. Yeni talablora cavab veran daha effektli siirtkii yaglarinin yaradilmasinda
yeni tip asgarlarin sintezi, onlarin funksional tasiri ilo kimyavi qurulusu arasinda asililigin 6yranil-
mosi miithiim nazori vo praktiki shomiyyoto malikdir. Asgar kimi todgiq edilon kiikiirdlii vo azotlu
birlogsmalarin miiqayisali tohlili gostarir ki, kiikiirdlii birlogsmalar {igiin yaglarin yaglayiciliq vo anti-
korroziya xassalarini, azotlu birlasmoalor ti¢iinso oksidlasmoya qarsi xassalorini yaxsilagdirmaq daha
cox saciyyavidir. Yaglarda pis hall olmasi sababli amidlar vo eloca do molekulunda amid grupu olan
kiikiirdlii birlagsmolor aggar kimi praktiki olaraq todgiq edilmomisdir. Odur ki, molekulunda N-avazli
amid grupu olan tiokarbonat tursulari toromalarinin magsadyonlii sintezi, ¢oxfunksiyali asgar kimi
todqiqi, kimyoavi quruluslari ilo funksional xassalari arasinda asililigin 6yranilmasi yeni tip asgarlarin
Vo tasirli siirtkii kompozisiyalarinin yaradilmasi istiqamatinds aparilmasi aktual olan tadqigat isidir.

Tadgigatin maqgsadi

Neft-kimyasi sintezi sahasinds aparilan tadgiqatlar gostorir ki, molekulda kiikiird, azot element-
lori va eloca do miixtalif funksional gruplart olan yeni maddslorin tadgiqi yaglarin torkibinds ham yag-
layiciliq xasSalorini yaxsilagdirmaq ti¢iin ham do biosid asqgarlar1 kimi istifads oluna bilor [1-3]. Buna
gora do, kiikiird- vo azot torkibli yeni maddaslorin sintezi boyiik maraq dogurur. Magalods hidroksime-
tilxlorasetamidlorin alinma tisulunun islonib hazirlanmasindan va onlarin ksantogenatlarla birlogsmasi
hagqinda molumat verilir.

Masalanin hall iisullar:

Aparilan ilk tadgigatlardan malum olur ki, xlorasetamidin formaldehidlo garsiligl tosirindon,
secilmis soraitindon asili olarag tomiz yaxud da qarisiq halda ii¢ miixtalif: hidroksimetil, oksidime-
tilenbis, N-metilenbisxlorasetamidlor — baslangic moshsullar alinir, onlarin torkibi gotiiriilmiis mad-
dalarin mol nisbatindan, katalizatorun istifads edilib-edilmamasi va xarakteri, temperatur va reaksiya
miiddatindon asilidir [4].

Kondenslosma reaksiyasinin ilkin mahsulu olan N-metilolxlorasedamidi kimyavi tomiz halda
Vo yiiksok ¢iximla almagq tigiin reaksiya zoif golovi miihitds aparililmalidir.
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Maddanin tomizliyi **C NMR spektroskopiya ilo maddonin qurulusu arasdirilms vo tosdiq edil-
misdir. N-Metilolxlorasetamidin molekulun ii¢ karbon atomunun signallari ardicil olaraq asagidaki
sahalards fargli intensivliyi olan Xattlor soklinds miisahids olunur.

8¢=42.5 m.h. (CH2CI), 63.5 m.h. (CH2-O) va 166.7 m.h. (C=0).

(a)
CICH,CNHCH,NHCCH,CI
J d CH.CI
T
§ S
(@]
Cc=0 L&
ZJ 2
()]
1 I 1 I 1 | 1 | 1 I i | 1 I 1 I 1 I
160 140 120 100 80 60 40 20 ppm
(b)
(QV]
x
Q
CICH,CNHCH,NHCCH,CI 5
[ I
0 0
N-CH>-N ©
o
3
H,0
NHx2 =
A
10 9 8 7 6 5 4 3 2 1 ppm

1.000

Sakil. N,N'- Metilenbisxlorasetamidin dimetilsulfoksid D¢ mahlulunda *H (a) vo *3C (b) NMR spektrlori
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Bu reaksiyanin daha genis todqgiqatlarin naticasinds, o ciimladan temperaturunun foallasdiric
tosirinin dyranilmasi gostarir ki, yiiksok temperatur soraitinds alinan N-metilolxlorasetamidin mole-
kulu ikinci bels bir molekulla kondenslosarak N,N’-oksidimetilenbisxlorasetamidi amalo gatirir.

t
2 CICHZCONHCHZOHT> ( CICH,CONHCH,),0
2
Belalikla, ekvimolyar nishatinds gétiiriilmiis xlorasetamidi vo paraformu 105-100°C-dos oridib
Va 2 saat qarigdirdiqda miqdari ¢iximla N,N'-oksidimetilen-bisxlorasetamidi almagq olar. Eyni zaman-

da daha yliksok temperaturunda aparilan bu reaksiya (120-130°C) metilenbisxlorasetamidin alinma-
sina gotirib ¢ixarir.

120 - 13000
2 CICH,CONH, + CH,0

C|CH2c”:NHCH2NHc”:CHZC|

Bu halda giiman etmok olar ki, avvalco formaldehid xlorasetamids birlosarok N-metilolxlo-
rasetamidi, sonuncu iss 6z névbasinds ikinci xlorasetamid molekulu ilo kondenslogarak N,N’-me-
tilenbisxlorasetamidi amalo gatirir.

N-oavazli xlorasetamidlari almagda mogsad onlarin tiokarbonat tursularinin duzlari ilo reak-
siyan1 aparmaqla molekulda hom tiokarbonat, hom do amid gruplar1 olan yeni maddalorin sintezi
olmusdur, o climlodon do N,N’-oksidimetilen-, vo N,N’-metilenbisalkilksantogenatoasetamidlarin
alinmasi [5-6].

Molekulunda iki ksantogenatoasetamid qrupunu birlosdiron maddoslor 2:1 mol nisbatinds
gotiiriilmiis kalium alkilksantogenatlar vo miivafiq bisxlorasetamidlorin reaksiyasindan alinmisdir.

2 ROﬁSK + CICHz(”:NH—Z—NHﬁ?CHZCI_ZW> ROC”ISCHz?llNH-Z-NH(”ZCHZS(”:OR
S O

Z=CH>0OCH2, R=C2Hs, C4Ho, CesH1s.
Z=CHy, R=C2Hs, C4Ho, CsH1s.

Reaksiya su deyil, dimetilformamid mohlulunda aparilmisdir. Bunu bels izah etmok olar: arima
temperaturu yiiksok olan metilen- vo oksidimetilen-bisxlorasetamidlor suda pis hall olduglarindan
reaksiya zamani onlarin suda qatildigi ¢ox az olur, bu isa reaksiya miiddatinin ¢ox uzanmasina sabab
olur. Dimetilformamid reaksiyanin biitiin komponentlori {i¢iin uygun golon halledici oldugundan
ondan istifads etmok daha miinasib olmusdur. Bu maddalarin alternativ iisullarda ali nmasi sintetik
imkanlarin genislondirilmasi baximindan da maraq dogururdu.

N,N’-metilen bisxlorasetamidin dimetilsulfoksid D6 mohlulunda *C NMR spektri todgiq
edilmisdir. NMR'H, & , m.h.: 4c (4H, 2CH2CI), 4.44t (2H, NCH2N), 8,82t (2H, 2NH). NMRC, &c,
m.h.: 42.45 (CH2CI), 44.34 (NCH2N), 166.7 (C=0).

Odur ki, bisxlorasetamidlorin alinmasi ii¢iin islonib hazirlanmis tisullar bisksantogenatoase-
tamidlorin do alinmas ti¢iin todbiq edilmisdir.

N,N’-oksidimetilenbisalkilksantogenatoasetamidlor - O-alkil-S-(N-metilolkar-bamoil) metilksan-
togenatlarin zaif turs miihitindo (PH=5-6) 6z-6zii ilo kondenslosmasi naticasinds alinmisdir.

+

H
2 ROﬁISCHz(”JNHCHZOH =

e (ROﬁ:SCHZC”:NHCHZ ),0

S O S @)
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N,N’-Metilenbisalkilksantogenatoasetamidlor 0,3:0,16 mol nisboatinds goétiiriilon O-alkil-S-
karbamoilmetilksantogenatoamidlor va paraformaldehidin tursu katalizatoru (qati xlorid yaxud sulfad
tursusu) istiraki ilo kondenslogmasindon alinmigdir.

.
H
2 RO(HZSCHZ(”:NHZ +CH,0 — 5~ (R?CSCHZC”:NH)chz
2
S O S o

Tocriibi hicca: N,N' —Oksidimetilenbisxlorasetamid. Usul A. Mexaniki qarisdiricisi olan
kolbada 28,05 q (0,3 mol) xlorasetamid va 9 ¢ (0,3 mol) paraform garisigi ariyanadok yag hamaminda
qizdirilir (110°C-dak oarimazss tizorine 1 ml-o godor su olave edilir) vo 105-110°C-do 1 saat
qarigdirilir. Soyuduqgda barkiyan 34 g (98,6 %) madds xam N,N — oksidimetilenbisxlorasetamiddon
ibaratdir. Izopropil spirtindon kristallagdirilan tamiz N,N'-oksidimetilenbisxlorasetamid 90°C-do ori-
yir. Tapilmigdir, %: N-11,95; CI-30,66. CeH1003N2Cl2. Hesablanmigdir, %: N-12,17, CI-30,83.

Usul B. Din-Stark su tutucusu ilo tomin edilmis qurguda 24,7 q (0,2 mol ) N-metilolxlo-
rasetamid vo 70 ml benzol garisigi tizaring zoif turs miihit alds edilonadok (2-3 damci) qat1 sulfat
tursusu olavo edilir vo kolbanin igindokilor 1 saat 60-70°C-ds qarisdirilir, sonra iss reaksiyadan alinan
su miihitdon uzaqlasdirilir. Benzol govuldugdan va 1 saat vakuum altda saxlandigdan sonra alinan
xam mahsulun migdar1 22 q (96%) toskil edir. Izopropil spirtindon kristallasdirilan madds A iisulu
ilo alinan N,N'-oksidimetilenxlorasetamidlo eyni gostoricilora malikdir.

N,N'-Metilenbisxlorasetamid. Usul A. Yumrudib kolbada 18,7 q (0,2 mol) xlorasetamid vo
3 (0,1 mol) paraform qarisigt ariyib mayelogonodok yag hamaminda qizdirilir, sonra ise 1,5 saat
120-130°C-ds garisdirilir. Soyuduqda barkiyan reaksiya moahsulu etil, yaxud izopropil spirtindan kris-
tallasdirilir. Tomiz N,N'-metilenbisxlorasetamidin ¢ixim1 17 q (85%), or.t. 175°C toskil edir.
Tapilmigdir, %: N-13,87; CI-35,14. CsHsO2N2Cl2. Hesablanmisdir, %: N-14,01; CI-35,45.

Usul B. Ucbogazli kolbada 23 q (0,1 mol) oksidimetilenbisxlorasetamid vo 30 ml izopropil
spirtinin qarigig1 tizorine pH-1n < 2 giymatini alds edanadok qati sulfat tursusu (1-2 ml) olavo edilir
Vo 70-80°C-ds 2 saat garisdirilir. Soyudulmus reaksiya mohsulu Biixner qifindan siiziiliir. Qifda qalan
kristallar distillo suyu, 2%-Ii natrium hidrokarbonat mohlulu vo yens distillo suyu ilo neytral
reaksiyaya godar yuyulur. Xam halda ¢akisi 18 g (90%) olan maddani etil spirtindon kristallasdirdig-
da A isulu ilo alinmig N,N'-metilenbisxlorasetamidin eyni olan kristallar alinir.

N,N'-Oksidimetilenbisalkilksantogenatoasetamid. Usul A. Umumi metodika. 2:1 mol nis-
batindo gotiiriilon kalium alkilksantogenat vo oksidimeti-

lenbisxlorasetamid qarisig1 alkilksantogenatin iki misli migdarinda gétiiriilmis dimetilforma-
mid mohlulunda 3 saat gaynar su hamamu ilo qizdirilaraq qarigdirilir. Sonra reaksiya qarigigi su ilo
durulasdirilir, ayrilmis kristallar Biixner qifinda su ilo yuyulur vo vakuum eksikatorda qurudulur.
Codvaldo etil- yaxud izopropil spirtindon kristallasdirilmis N,N'-oksidimetilenbisalkilksantogenato-
asetamidlorin ¢iximi va fiziki-kimyovi gostaricilori verilmisdir.

Usul B. Bu iisul O-alkil-S-(N-metilolkarbamoil)metilksantogenat:  N,N'-oksidimetilenbisx-
lorasetamidin alinmasinin B tisulu soraitinds 6z-6zii ilo kondenslogdirmakdoan ibaratdir. Maddalorin
bu tisulla ¢iximi codvaldo verilmisdir. Hor iki tisulla alinan maddslar bir-birinin eynidir.

N,N'-Metilenbisalkilksantogenatoasetamid. Usul A. Umumi metodika. 2:1 mol nisbatindo
gotiiriilon kalium alkilksantogenat vo metilenbisxlor-asetamid N,N'-oksidimetilenbisalkilksantoge-
natoasetamidlorin alinmasinin yuxarida tasvir edilon A iisulu soraitinds qarsiligli tasiro moruz qoyulur
Vo reaksiya qarisigi homin qayda tizra islonilir. Alinmis birlosmolorin ¢iximi va fiziki-kimyavi gos-
toricilori cadvoalds verilmisdir.

Usul B. Umumi metodika. 0,3:0,16 mol nisbotindo gétiiriilon O-alkil-S-karbamoilme-
tilksantogenat vo paraformaldehid 50-60 ml toluol mohlulunda 1 saat qaynar su hamaminda qaris-
dirilir. Sonra iizorinae 1,5-2,0 ml qatt xlorid tursusu slavo edilorok garigdirma 80-90°C-do 3-4 saat
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davam etdirilir. Uzvi tobago ardicil olaraq su, 2%-li natrium hidrokarbonat va su ilo neytral reak-
siyayadak yuyulur, halledici qovuldugdan sonra vakuumda qurudulur. Alinmis maddalorin ¢iximi
coadvolds verilmisdir.

Cadval
N,N-oksidimetilen- vo metilenbisalkilksantogenatoasetamidlorin ¢iximi
Vo fiziki-kimyovi gostaricilori
ROCSCH,CNH - Z - NHCCHZSﬁZOR
| | I
S
Cixim, % orimo Tapilmisdir, % Hesablanmus, %
tempe-
No z R A B ratury, Formulu
dsulu | isulu °oC N S N S
il ilo
1. | CH:0CH; | C:Hs 90 92 154 6.72 31.73 C12H2005N2S4 6.99 | 32.02
2. | CHOCH; | C4Hg 92 92 142 5.88 28.13 C16H2805N2S4 6.13 | 28.08
3. | CH2OCH, | CgHig 93 92 85 4.56 21.55 Ca6H4g0sN2S4 469 | 21.49
4. CH; CzHs 90 92 161 734 | 34.38 C11H1804N2S, 7.56 | 34.61
5. CH> CsHo 92 93 149 6.43 29.76 C15H2604N2S, 6.57 | 30.06
6. CH; CsHis 93 94 98 5.54 26.45 C19H3404N2S4 5.80 | 26.57

Alinan naticanin tatbiqi

Alinan maddalor qurulusu fiziki-kimyavi xassslorinin tayini vo NMR spektrlorinin tahlili ilo
tasdiq olunmusdur.

Sintez edilmis yeni birlosmalor, yaglarda hall olma gabiliyystina vo Kimyavi quruluslarina uy-
gun olaraq, yeyilma, siyrilmayo, korroziya vo oksidlosmaya garsi, habelo bakteriya vo gobaloklora
qars1 asgar kimi todqiq edilmislor.

Natica

Xlorasetamid vo N-ovozli xlorasetamidlorin ksantogen va tritiokarbonat tursularinin duzlari ilo
qarsiligl tasirindon molekulunda tiokarbonat vo amid gruplart olan yeni ¢oxfunksiyali birlosma sin-
tez edilmisdir. S-karbamoilmetilksantogenatlar1 formaldehid va spirtlorlo kondenslosdirmoklo reak-
siyanin hiidudlar1 daha da genislonmis vo bununla da C-(N-alkoksimetilkarbamoil) metilksantoge-
natlarin alinmasinin alternativ tisulu islonib hazirlanmisdir. Alternativ tisullarla alinmis maddalarin
hom spektral, ham do anonavi analiz tisulu ils todgiqi naticalori onlarin kimyoavi qurulusunu birmonali
tosdiq edir.

Sintez edilmis maddalorin mineral yaglar torkibinds yeyilmo vo siyrilmoyos qars1 asgar kimi
todqgiqgi ksantogen vo tritokarbonat tursulari efirlorinin molekuluna N-avozi karbamoil grupu daxil
etmokls onlara xas olan yaglayiciliq xassalorini daha da yiiksaltmayin miimkiin oldugunu gostarir.
Sinaq naticalari eyni zamanda yeni maddolorin yaglayiciliq tasirinin onlarin kimyavi qurulusundan,
habelo mineral yagin 6zliiliiyiindon vo agqarin gatiligindan asili oldugunu gostorir. Belo ki, kiikiird
atomlarinin sayinin ardicil olaraq artmasi, molekuldaki oksigen atomunu avaz edan kiikiird atomunun
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tiokarbonil grupuna daxil deyil, karbamoil grupuna qosulmasi, maddonin yagda hall olmasini saxla-
magqla alkil radikallarinin qisaldilmasi agqarin yaglayiciliq xassalorinin yiiksalmasina sabab olur.
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WAYS OF GETTING N, N- OXIDIMETILEN AND
METILENBISALKILKSANTOGENATOASETAMID

I.B.Hajieva
Azerbaijcan University of Architecture and Construction
Email: irada70@yahoo.com

Abstract. As a result of interaction of chlorasetamid with formaldehid, the way of getting of preliminary products,
such as, hydroximetil, - oxidimetilenbis, -N- metilenbischlorasetamid were already found out. The factors, influencing
the reaction process were defined and investigated. Using the achieved combinations, the new derivatives of acids were
synthesized.

The comparative analysis of sulfurcontaining and nitrogen — containing combination were made. It was found out
that, sulfur-containing combinations make the lubricating and anti-corrosive oils better, but nigrogen-containing
combinations make anti-acid characters of oils better.

Keywords: chlorasetamid, formaldehid, N, N — Oxidimetilenbischlorasetamid, N,N'- Oxidimetilenbisalkilksantoge-
natoasetamid.

CIIOCOBBI MOJYYEHHUA N,N - OKCUIAMMETUJIEH
N METUJIEHBUCAJKUJIKCAHTOI'EHATOANETAMUJIA

HN.B.T axxueBa
A3epbatiOdcancKuli apxumexkmypHo-CmpoumeibHbill YHUGEPCUmen
Email: irada70@yahoo.com

Pestome. B pesynbrare B3anmMOAEHCTBHS XJyiopaneTaMuzia ¢ (OpManbIETHI0OM, CHOCOO MONTYyYeHHS HavdalbHBIX
MIPOTYKTOB, TaKHe KaK — THIPOKCHUMETHII, - OKCHIUMETHIIEHOHC, - N- MeTHieHOncxIopacetaMu paspadorano. PakTopsl,
JISWCTBYIOIIME Ha MPOILECC PEaKIMK OBIIM ONpeeIeHbl M ucciaeoBaHbl. Vcronb3ys morydyeHHbIe COSIMHEHNS, ObLTN
CHHTE3MPOBAHbI HOBBIC TIPOU3BO/IHbIE KCAHTOTCHHBIX KUCIIOT.

Brin mpoBeneH CpaBHUTENBHBIM aHAIN3 CEPOCOJAEPKAIIMX M a30TOCOJAEP)KALUX COEAUHEHWH. BrIgBiIEeHO, 4TO
cepocoJiepiKallle COeJMHEHHs YJIydYIaloT CMa304yHble M aHTHKOPPO3HbIE CBOMCTBA Maceid, a a30TocoJepiKaline
COE/IMHEHUSI yIY4IIa0T IPOTHBOKUCIUTENILHBIE CBOWCTBA Macell.

Knioueswie cnosa: xnopayemamuo, popmanoezud, N, N- Oxcuoumemunendoucxiopayemamuo, N, N'- Oxcuoumemu-
JEeHOUCANKUIKCAHMO2EHAMOAYemamuo.

42 [.B.Haciyeva


mailto:irada70@yahoo.com

Elmi osorlor — Proceedings — Yuensie 3anucku, Nel, 2022, s. 43-46 ISSN 1815-1779
Kimya — Chemistry — Xumus

UOT 547.853.3

6-(4-METOKSIFENIL)-4-FENIL-1,2-DIHIDROPIiRiIMIiDiN-2-ONUN
SINTEZi VO QURULUSU

N.C.Ramazanzads, A.M.Maharramov, 9.N.Quliyev, M.M.Qurbanova
Baki Doviat Universiteti
E-mail: necef.ramazanzadel7@gmail.com

Acar sézlar: multikomponent Xiilasa. 11k dofs olarag CF3COOH istirakinda 4-metoksibenzaldehid, aseto-
kondenslagma reaksiyalar, fenon vo karbamidin tigkomponentli kondenslogsmo reaksiyasi todqiq edilmis vo
6-(4-metoksifenil)-4-fenil-1,2- naticods 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-on sintez olunmusg-
dihidropirimidin-2-on, rentgen dur. Sintez olunan birloasmanin qurulusu rentgen qurulus analizi (RQA) metodu
qurulug analizi (ROA) ilo tosdiq edilmisdir.

Giris

Son zamanlar tizvi sintezdo multikomponent kondenslosmo reaksiyalari todgiqatgilar qarsisinda
genis imkanlar agir. Coxkomponentli domino reaksiyalar ekoloji va {izvi sintez sahasinds faydali
tisula ¢evrilmigdir, bu da onlarin yasil kimya talablorine uygun olmasi ila alagadardir. Malumdur ki,
Biginelli reaksiyas1 asasinda alifatik vo aromatik sira aldehidlorin karbamid(tiokarbamid) vo metile-
naktiv birlasmalarlo miixtalif katalizatorlar istirakinda tigkomponentli birmarhalali kondenslasmasin-
doan 3,4-dihidropirimidin-2(1H)-on(tionlar) sintez edilir va bu birlosmalar tibbds genis tatbiq sahalo-
rina malikdirlor [1-3].

Bu birlosmalarin tibbds ugurla totbiq olunmasini nozars alarag, bizim torafimizdon miixtalif
aromatik aldehidlorin asetofenon va karbamidlo multikomponent kondenslosmo reaksiyalart HCI is-
tirakinda todqiq edilmisdir. Reaksiya mohsullar1 kondenslosmis 4,5-bis-aril-8a-fenil-3,4,4a,5,6,8a —
heksahidrolH,8H-primido[4,5-d]pirimidin-2,7-dionlar olmusdur. Miiayyan edilmisdir ki, reagentlo-
rin 1:1:4 nisbatinds daha ¢ox ¢ixim aldo etmok olur[4].

Toadgiqat islori davam etdirilorok bizim torafimizdon aromatik aldehid olaraq 4-metoksibenzal-
dehid, asetofenon vo karbamidin ilk dofs olaraq giiclii tizvi tursu olan CF3COOH istirakinda tigkom-
ponentli kondenslosmosi aparilmisdir. Miiayyan edilmisdir ki, bu zaman reaksiya mohsulu yiiksok
ciximla 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-on (I) olmusdur.

Naticalarin miizakirasi

Toqdim olunan isds ilk dofa olarag CFsCOOH istirakinda 4-metoksibenzaldehid, asetofenon vo
karbamidin iickomponentli kondenslosmo reaksiyasi todgiq edilmis vo noticods 6-(4-metoksifenil)-4-
fenil-1,2-dihidropirimidin-2-on sintez olunmusdur:

OCHs
OCHs
o) 0 CF4COOH
1] 1]
* .C. * .C
H-N NH H.C” ~ ~CgsH
I 2 2 3 6Hs HNEX
o H O//l\N/ CeHs
|

Sxem 1. 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-onun(l) sintezi

Reaksiyanin gedisino Vo alinan birlogsmonin tomizliyina nazik tobagoli xromatografiya (NTX)
metodu Sorbfil ilo noazarat olunmusdur.
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Ehtimal olunan mexanizm asagidaki kimidir:

OCH, OCH,4
OCHj,4
(0] H*
+ & — —_—
HoN™~ NH, _CH ® _CH
0°H
HaNTY, HaNTY,
OCH,4 OCHjs OCHj,
0
(I_l,
H3C” "CgHs o
: Y —_— —_—
_CH_.C. -CH
HN" G Cets HE EH HNS
/C\ 2 NN N /C\ //C\
0" "NH, ) N CeHs 0% "N” " CgHs

Sxem 2. 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-onun(l) sintezinin ehtimal olunan mexanizmi

Sintez olunan birlasmanin qurulusu roentgen qurulus analizi metodu (RQA) ils tasdiq edilmis-
dir. Rentgen qurulus analizinin naticalori Kembric Kristallografiya Markazlogsmis bazasinda (Camb-
ridge Crystallographic Data Center) (CCDC 2171833) yerlosdirilmisdir (sokil 1).

Sakil 1. 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-onun(I) molekulyar qurulusu

RQA metodu ilo qurulusu tosdig olunan 6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-
onun(l) asas parametrlori cadval 1-do oks olunmusdur.
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Cadval 1

6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-onun(l)
asas handosi parametrlori

Parametrlar Blrlisme
Empirical formula C17H14N202
M 278.30
Temperatur, K 296
Kristalm 8lsiilori, Mmm® 0.10 x 0.06 x 0.75
Kristalin qurulusu Monoklinik
Xiisusi qruplar Pbca
a, A 7.3284(5)
b, A 13.4574(10)
c, A 28.058(2)
B, deg 90
Vv, A3 2767.1(4)
z 8
Pecalcd’ g/cm3 1.336
W, MMt 0.089
F(000) 1168.0
Nref 2445
h, K, Imax 8,16,33
S 1.100
Npar 195
Data completeness 0.998
R(reflections) 0.0848(1838)
wR2(reflections) 0.2560(2445)
Theta(max) 25.049
Residual electron density, e A3 0.61

Tacriibi hissa

6-(4-metoksifenil)-4-fenil-1,2-dihidropirimidin-2-onun(l) sintez metodikasi: ikibogazl1 kol-
baya 0.5ml CFsCOOH istirakinda 15mmol karbamidin 7ml etanolda mohluluna 5mmol 4-metoksi-
benzaldehid slavs edilir, qarisdirilir vo otaq temperaturunda 24 saat saxlanilir. Hocmli ¢okiintii omolo
golir. Reaksiya qarisigina 5mmol asetofenon slavs edilorok 3 saat qizdirilir. Reaksiya qarisigi soyu-
duqdan sonra {iizorino 5mmol karbamid olava edilir vo yenidan 3 saat qizdirilir. Tacriibonin sonunda
¢okiintii amala golir. Alinan ¢okiintii siiziiliir, yuyulur va etil spirtinde C2HsOH yenidan kristallasma
metodu ilo tamizlonir. 1Q (KBr, v, sm™): 3270, 3099, 1611, 1512, 821. Cixim 75 %. Tor=242-245°C.
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SYNTHESIS AND CRYSTAL STRUCTURE OF THE 6-(4-METOXYPHENYL)-4-PHENYL-1,2-
DIHYDROPYRIMIDIN-2-ONE

N.C.Ramazanzade, A.M.Maharramov, A.N.Kuliyev, M.M.Kurbanova
Baku State University
E-mail: necef.ramazanzadel7@gmail.com

Absract. The three-component condensation reaction of 4-methoxybenzaldehyde with acetophenone and urea in the
presence of CFsCOOH was investigated and as a result, 6-(4-methoxyphenyl)-4-phenyl-1,2-dihydropyrimidine-2-one was
synthesized. The structure of the synthesized compound was confirmed by the X-ray method.

Keywords: multicomponent condensation, 6-(4-metoxyphenyl)-4-phenyl-1,2-dihydropyrimidin-2-one, X-ray analysis

CHUHTE3 U CTPYKTYPA 6-(4-METOKCU®EHWJI)-4-OEHWJI-1,2- TUT'UAPOITUPUMUANH-2-OHA

H.[I:x.Pama3zaunzane, A.M.Mareppamos, A.H.Kyn1ues, M.M.Kyp6anoBa
baxunckuii eocyoapcmeennviii ynusepcumem
E-mail: necef.ramazanzadel7@gmail.com

Pe3iome. BriepBrie Hamu HcclieioBaHa TPEXKOMIIOHEHTHAs! KOHJICHCAIHs 4-MeTOKCHOeH3albIeTH 1a, alleToheHoHa 1
kapbamuga B mpucyTctBun CF3COOH. B pesynbTaTe NpOBEACHHBIX HCCICIOBaHHNA ObUT CHHTE3UpOBaH 6-(4-
MeTokcupenmn)-4-penun-1,2-muruaponupuMuiH-2-0H. CTpYKTypa CHHTE3UPOBAHHOTO COEJIMHEHUS OBUIO JIOKa3aHO
METOJOM PEHTTeHCTpyKTypHoro aHanusa PCA.

Knrouesvie cnosa: mynbmuxomnonenmuas konoencayus, 6-(4-wemokcughenun)-4-gpenun-1,2-oueuoponupumuoun-2-
OH, penmezencmpykmypHuii ananuz PCA
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UOT 546.3
PROZEODIUM-SELEN SISTEMININ TODQIQI
S.H.Mammadova
Baki Dévlat Universiteti
E-mail: saba.mammadova36@gmail.com
Xiilasa. Fiziki vo kimyovi analiz iisullarindan, o ciimlodon diferensial termiki
(DTA), yiiksok temperaturda diferensial termik (YTDA), rentgenfaza (RFA), mik-
rostruktur (MSA) analizlori vo mikrobarklik dlgmolari ilo alds edilmis naticalors
Acar sozlar: Sistem, xalkogen, asasan Pr-Se binar sisteminin hal diagram: qurulmusdur.
termoelektrik, kongruent, Miiayyan edilmisdir ki, Pr-Se binar sisteminds uygun olaraq 2400K, 1820K va
inkongruent, evtektika, 1715 K kongruyent ariyan PrSe, PrsSes, PraSes torkibli ti¢ birlosma vo 1645 K, 1553 K,
likvidus, solidus 1245K-ds uygun olaraqg inkongruent oriyan PraSer, PrSei g va PrsSey torkibli birlos-
molar peritektik ¢cevrilma reaksiyalari ilo alinirlar. DTA asasinda miioyyen edilmis-
dir ki, PrSe ila PrsSes arasinda 55 at % Se qatiliqda va 1815 K ariyan evtektika kris-
tallasir.
Giris

Miiasir enerji ¢evirici qurgularin yaradilmasi va todgiqi sahoasinds geyri-iizvi materialsiinaslarin fa-
silosiz todgigatlarinim aparilmasi ilo baglidir. Malum olan geyri-iizvi maddalor i¢inde NTE vo BY(Sb, Bi)
xalkogenidlari kegon asrin ortalarinda yarimkegirici maddslor Kimi todgiqatgilarin daim diggst morkazin-
do olmusdur. NTE xalkogenidlari vo onlar asasinda ¢ox komponentli fazalar, o ciimlodon selenidloari |
fotometrik, termoelektrik materiallarin yaradilmas tigiin perspektiv materiallardir [1-4].

Stibium va bismutun selenid va telluridlori yarimkegirici materiallar arasinda xiisusi yer tuturlar
Vo tatbiqi shomiyyatli yiiksok termoelektrik, fotometrik va s. xassalora malikdirlor. Bu xiisusiyyatlor
homin materiallarin elektron sonayesinds genis totbig olunmalarina sorait yaradir. [5-7].

BV2Xstipli birlosmalor asasinda termoelektrik xassalorin istigamatli doyisdirilmasi va totbigi aho-
miyyatli elektrofiziki parametrlora malik olan yeni sinif yarimkegirici birlosmalorin axtarisi vo onlarin
alinmasimin fiziki-kimyovi osaslariin yaradilmas1 mogsadilo NTE —BV-X torkibli ( NTE- Ce, Ho,Pr,
E2vas. BV- Sh, Bi, X-Se,Te) iiclii sistemlorin biitiin temperatur va intervalinda tadqiqi iiciin sistemlarin
yan torafi olan Ln-X binar sistemlorin hagqinda tam fiziki-kimyavi parametrlor miihiim shomiyyat kasb
edir. Odur ki, Pr-Sb(Bi)-Se iiclii sistemlarinin todqiqi, likvidus sothinin proyeksiyasinin qurulmasinin
Vo orada ilkin kompanentlorin vo araliq fazalarin tam kristallasma saholarinin amalo galmasini aydin-
lagdirmaq ti¢lin Pr-Se sisteminin tadgigine aid garanliq mogamlar vardir [8-11].

Buna gora do Pr-Se sisteminin hal diagraminda amals golon PrsSes vo Pr2Ses fazalarinin amalo
golmo xarakteri onlar arasinda hall olma sahalori hagqinda dogiq molumat olmadig tigtin Pr-Se binar
sistemlorinin 50-60 at % Se intervalinda olan sahasine aydinliq gatirmok {igiin qeyd edilon qatiliq
intervalinda olan saha torafimizdon yenidon todgiq olunmusdur.

Tacriibi hissa

Pr-Se binar sisteminin 50-60 at % qatiliq intervalinda olan hissasinin tadgiqi ti¢iin kompanent-
larin tomizlik daracasi Pr-ITPM-O markali. Se, B-4 markali metallardan istifads edorok ampula tisulu
ilo havas1 107 Pa tozyigo godor seyroklosdirilmis iki temperaturlu sobada 900-1200°C temperatur
intervalinda 30 giin arzinds sintez edilmisdir. Pr- aktiv metal oldugu ti¢lin ampulanin materiali ila
tomasda olmamasi tigiin i¢ divarlari grafitlosdirilmisdir, Buna ampulaya aseton tokiib qizdirmagla nail
olunmusdur. Sintez {igiin Prazedium metali narinlagdirilmis vo PrSe, PraSes, Pr2Ses torkibo uygun
niimunalor hazirlanmigdir. Pr-Se arasinda qarsiligl tasir 300-500K arasinda bas verir. Sintezdon son-
ra niimunalor ozilarak toz halina salinmis va yiiksok tozyiqds (P=250 kg/mm? ) sixilaraq hob halina
salimmus vo bark fazal sintez tisulu ilo 1300K-ds 500 saat orzindos termiki emal edilmisdir.

Termiki emaldan sonra niimunalor BDTA-987 markali cihazda onlarin termoqramlari ¢okilmis-
dir. Termogramlarda 1:1 nisbatina uygun 2400 K, 3:4 nisbatins uygun 1820 K va 2:3 nisbatins uygun
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1715 K termiki effektlor alinmisdir. Bu onu gostarir ki, komponentlarin 1:1 nisbatinds PrSe torkibli
mono selenid Prazedium 2400 K-do oriyir, 3:4 nisbatinda PrsSes torkibli birlosmoa 1810 K-do 2:3
nisbatinds isa Pr2Ses torkibli birlosmo 1715 K-do konqurient ariyirlor. PrsSes ilo Pr2Ses arasindaki
sahalori aragdirmaq {igiin niimunslor hazirlanaraq sintez edilmis vo termiki emaldan sonra BDTA-
987 pirometrinds termoqramlar ¢okilmisdir.

Termogramlarda iki qizma effekti alinmisdir ki, homin effektlor iki birlosmo arasinda likvidus vo
solidusa uygun golir. Basqa s6zlo hor iki birlosmo arasinda Rozebomun birinci tip hallolma diagramina
uygun arasikasilmaz bark mohlul amals golir. RFA-nin naticalari do termiki analizin naticalorini tasdig-
layir. Sistemdas 1:4, 3:4 v 2:3 nishatindo PrSe, PrsSes va Pr2Ses torkibli prozedium selenidlor alinr.

MSA -osason miioyyan edilmisdir ki, 57,2-60,0 at % Se intervalinda niimunalar birfazalidir.
DTA asasinda miiayyon edilmisdir Ki, PrSe ilo PrsSes arasinda 55 at % Se qatiliqda va 1815 K ariyan
evtektika kristallasir.

orintilarin mikrobarkliklarinin tayini naticasinds 50-60 at % Se qatiliq intervalinda ii¢ sira qiy-
motlor alinmigdir. 2250 MPa —PrSe, 2850MPa - PrsSes vo 345 MPa -Pr2Ses fazalarina uygun galir.

Miioyyan edilmisdir Ki, sistemds 50 at % Se torkibdo PrSe prozedium selenid torkibli, 57.2 at
% Se torkibdo PrsSes torkibli prozedium selenid va 60,0 at % Se torkibinds iso Pr2Ses prozedium
seskvi selenid alinir. Har ti¢ birlosma kongruent ariyarak a¢iq maksimumda alinir. PrSe-2400 K,
Pr3Ses-1820 K, Pr2Ses -1715 K.

Sistemdo PrSe ilo PrsSes arasinda 55 at % Se torkibdos va 1815 K oriyan evtektika kristallasir.

Belaliklo, olds edilmis tocriibi naticalar asasan Pr-Se sisteminin 50-60 at % Se qatiliqli intervalinda
olan va adobiyyat malumatlarina asason Pr-Se binar sisteminin hal diagrami qurulmusdur (sokil).

T, K
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’ ]
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- //
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Sakil. Pr-Se binar sisteminin hal diagrami
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Sokildon goriindiiyti kimi Pr-Se binar sisteminds uygun olaraq 2400K, 1820K va 1715 K
kongruent ariyan PrSe, PrsSes, Pr2Ses torkibli li¢ birlosmo Vo 1645 K, 1553 K, 1245K-ds uygun
olaraq inkongruent oriyan PriSez, PrSeis vo PrsSer torkibli birlogsmolor peritektik ¢evrilmo
reaksiyalart ilo alinirlar.

L + Pr2Ses < PraSer (1645 K)
L+ PrsSer <« PrSe19(1553 K)
L+ PrSeis <« PrsSer (1245 K)

Sistemdos PrSe il B-Pr arasinda 1245 K-do Pr torofds vo PrsSer ilo Se arasinda iss 493 K-do
cirlasmis evtektik torkiblor kristallasir.
Sistemds 1363 K uygun galon termiki effektlor 70-90 at% Se gatiliq intervalinda monotektik
tarazliq reaksiyasi ilo tobagolosmo sahasi amals galir:
L1 < L2+ PrSeis (1363 K)
Sistemds 953 K uygun galon termiki effektlor prazediumun modifikasiyasina uygun galir.

o-Pr < B-Pr

Pr-Se binar sisteminds alinan birlogsmolar kristallo-kimyavi xassalari cadvalds verilmisdir.

Cadval
Pr-Se sistemi birlogsmoalarinin kristallik qulusu
Birlosmo Qurulus tipi ; '
aza grupu a b c

PrSe NaCl cF8, Fm3m 0,5953 - -

PrsSes Th3P,4 Cl28, 143D 0,89042 - -

PrsSe; - iP, p4/mbm 0,843 - 0,851

PrSe; SbCu; ip6, p4/nmn 0,4172 - 0,8402
Natica

1. Fiziki va kimyavi analiz metodlarindan istifado edoarak, vo mikrobarklik 6lgmoloari ilo aldo
edilmis naticalors asason Pr-Se binar sisteminin hal diagrami qurulmusdur.

2. Miayyan edilmisdir ki, Pr-Se binar sisteminds uygun olaraq 2400K, 1820K vo 1715 K
kongruyent ariyan PrSe, PrsSes, Pr2Ses torkibli ii¢ birlosmo vo 1645 K, 1553 K, 1245K-ds uygun
olaraq inkongruent oriyon PriSez, PrSeio vo PrsSe7 torkibli birlogsmolor peritektik ¢evrilmo
reaksiyalart ilo alinirlar. Diferensial termiki analizo asasinda miioyyon edilmisdir ki, PrSe ilo PrsSe4
arasinda 55 at % Se gatiliqda vo 1815 K ariyan evtektika kristallasir.
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A STUDY OF THE PROSEDIUM-SELENIUM SYSTEM

S.H.Mamedova
Baku State University
E-mail: saba.mammadova36@gmail.com

Abstract. Based on the results obtained from physical and chemical analysis methods, including differential thermal
(DTA), high-temperature differential thermal (YTDA), X-ray phase (RFA), microstructural (MSA) analysis and micro-
hardness measurements, a state diagram of the Pr-Se binary system was constructed. . It was determined that in the Pr-Se
binary system, there are three compounds containing PrSe, PrzSes, ProSes, which melt congruently at 2400K, 1820K, and
1715K, respectively, and compounds containing PrsSe7, PrSeso, and PrsSez, which melt incongruently at 1645K, 1553K,
and 1245K, respectively. they are obtained by peritectic transformation reactions. Based on DTA, it was determined that
a eutectic crystallizes between PrSe and Pr3Se, at a concentration of 55 at % Se and melting at 1815 K.

Keywords: System, chalcogen, rare earth elements, termoelectrical, congruent, incongruent, eutectic, liquidus, solidus.

NCCIHEJOBAHUE CUCTEMBI NIPO3EOIUYM-CEJIEH

C.I''MamenoBa
Baxunckuii ecocyoapcmeennulil ynusepcumem
E-mail: saba.mammadova36@gmail.com

Pe3rome. Ha ocHOBaHMY pe3ysibTaToB, MOJYyYEHHBIX METOAAMH (PU3UKO-XMMHYECKOT0 aHaIn3a, BKiIrovas auddepen-
nuanbHo-Tepmudeckuit (JITA), BeicokoTemmnepaTypHblit auddepenuuansuo-repmudeckuii (BJITA), penrrenoda3onsiii
(P®A), mukpoctpykrypabiii (MCA) aHanu3bl 1 N3MEPEHUST MEKPOTBEPIOCTH, TOCTPOEHA JarpaMMa COCTOSIHUSI JIBOM-
HoW cucteMsl Pr-Se. Bpiio ycTaHOBIIEHO, UTO B OMHApHOM cricTeMe Pr-Se mpHCyTCTBYIOT TpH COSIMHCHHUS, COACPIKAIIIHe
PrSe, PrsSes, ProSes, xotopeie mraBsarcs koHrpysHTHO ipu 2400, 1820 1 1715 K cooTBeTcTBEHHO, a coenuHeHMs PraSey,
PrSeio m Pr3Sey, maBsitcss mHKOHTpysHTHO Tipu 1645, 1553 1 1245 K cCOOTBETCTBEHHO, OHM TMOJIYYEHBI 110 PEAKIIUSIM
MepUTEeKTUYECKOro npeBpaiienus. Ha ocnoBanuu JITA ycraHoBieHo, uto Mmexay PrSe u Pr3Ses kpucTammnsyercs IBTek-
THKa ¢ KOHIeHTpanuer Se 55 ar. % u maBnennem npu 1815 K.

Knrouegvie cnoga: Cucmema, Xanvko2enuovl, peOKO3eMenbHble INeMEHMbl, MepMOILIeKMPULECKUll, KOHSPYIHMHA,
UHKOHSPYIHMHAS, I6MEKMUKA, TUKEUOYC, CONUOYC.
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METHOD FOR CLEANING SOIL CONTAMINATED WITH NUCLEAR WASTE
H.N.Shiraliyeva

Institute of Radiation Problems of ANAS
E-mail: s.hecer25@gmail.com

Abstract. It was found that the amount of nuclear material in the soil decreases
inversely with an increase in the amount or concentration of the reagent, as well as
an increase in the amount of water that washes the soil when using a reagent (HNOs,
HCI or NaOH) or a mixture (HNO3-HCI) for the extraction of soil contaminated with

Keywords: nuclear waste, nuclear waste. The proposed new method of decontamination is 5.8 times more
isotopes, contaminated soil, profitable than the existing most effective method of decontamination (prototype),
decontamination and this method requires only 2.47 billion AZN for complete (1200-2000 times)

decontamination of 1000 hectares of land contaminated with radioactive substances
(nitrate uranyl). The results obtained indicate the possibility of complete soil cleanup
by applying the proposed new method of decontamination in cases of contamination
of adjacent territories by nuclear accidents.

It is not considered appropriate to throw the waste of radiochemistry production and research
containing radioactive isotopes directly into the sewage line, it is absolutely necessary to adapt the
composition of such waste to the requirements of relevant sanitary norms and rules. The mass of solid
industrial waste containing radionuclides must be collected in separate containers.

Separated radioactive substances should be handed over to the "Isotope” special plant of the
Ministry of Emergency Situations, which was built for the storage of nuclear materials and radioactive
substances.

The development of methods for the separation of radioisotopes from soil samples and aqueous
solutions obtained by soil extraction is one of the topical topics of radiochemical research, and it is
appropriate to study such methods to ensure radiation safety. The methods of cleaning soil
contaminated with uranium isotopes using chemical reagents have been developed for these purposes.
The existing methods are characterized by relatively low efficiency. Therefore, systematic research
is needed to develop a new, more effective deactivation method [1-6].

METHODICAL PART

"Chemically pure for analysis" reagents (Merck kGaA /Germany/, VWR PROLABO /France/,
Lachema /Czech Republic/, AO "Base of Chemreactives Nel" /RF/) were used during the
experiments. Solutions of 67% nitric acid with a density of 1.4 g/cm?® at 20°C, crystalline granular
sodium hydroxide and 38% hydrochloric acid with a density of 1.19 g/cm? at 20°C were prepared in
bidistilled water obtained from the "GFL-2304" bidistillator for the analysis,. Samples of uranyl
nitrate UO2(NO3)2 salt, widely used in nuclear reactors, were used as nuclear material in the
experiments. Which isotopes are present in the uranyl nitrate salt and in what concentration was
determined by gamma spectrometry with a HPGe detector [7-10].

The soil samples taken during the radio monitoring carried out in the regions of the country
were divided into equal parts weighing 200 grams. These soil samples were mixed with uranyl nitrate
solution in order to obtain model samples contaminated with nuclear material waste. The activity
(activity concentration) of 238U, 235U, 24238 isotopes in the uranyl nitrate salt solution soaked in soil
samples contaminated with uranyl nitrate was determined to be in the ratio of 1200:400:20.

Nitric acid, hydrochloric acid, sodium hydroxide solutions and distilled water were used to
separate radioisotopes from these soil samples. Analytical chemical and spectroscopic analyzes of the
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dry mineral obtained by mixing and evaporating the extracts were carried out after extracting each
sample with the listed solutions in a row [7-10].

It is expected that they react with solutions of nitric and hydrochloric acids of various
concentrations, dissolve in these acid solutions or their mixtures, like other non-radioactive metals,
since radioactive substances, including the elements that make up the basis of nuclear materials,
mainly have metallic properties. 0.2 M, 0.5 M, 1.0 M and 2.0 M concentrated solutions of nitric acid
were used, as well as 0.2 M, 0.5 M, 1.0 M and 2.0 M concentrated sodium hydroxide in order to
restore the neutral reaction property of the soil sample residues extracted at the last stage of the
experiments. aqueous solutions were used for these reason, in our experiments, for the extraction of
radionuclides. We also used aqueous solutions of nitric and hydrochloric acids in a ratio of 1:2 for
more effective extraction of radionuclides,.

DISCUSSION OF OBTAINED RESULTS

The radioactive substance dissolved in the reaction with chemical reagent solutions did not
completely pass into the solution during filtration after extraction, and part of it remained in the
residual soil, after extraction with the reagent, taking into account, the soil residue was washed with
1 liter of distilled water, and gamma-spectroscopic analyzes of the extract with the soil residue were
performed [7-10] .

The regularities of the 2-stage deactivation processes of samples of soil (200 g) contaminated
with uranyl nitrate as a model sample with a mixture of nitric and hydrochloric acid solutions are
presented in the following pictures (figure 1, /1st stage/, figure 2 /2nd stage/).

—&— reactive soil extraction

450 —e— washing the residual scil with 1 1 of distilled water
400 »
350
300
&
> 250
o
T 200
Ao
150
100 o
50 -
[ ]
0
0,0 05 1,0 15 20

—X,

C=xM HNO3 + 2xM HCl

Figure 1. Reduction of 2®U isotope in the soil as a result of leaching of samples of
soil (200 g) contaminated with uranyl nitrate by extraction with nitric
and chloride acid mixture solutions and then with 1 I. distilled water
(stage 1).

It is possible to reduce the amount of uranium isotopes in those soils up to 2000 times with the
2-stage deactivation processes of soil samples with the activity of 28U, 2%U, 234236 isotopes in the
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ratio of 1200:400:20 by extraction with a mixture of nitric and hydrochloric acid solutions and then

with 1 liter of distilled water.
L reactive soil extraction

LO— washing the residual soil with 11 of distilled wate

0,0 0.5 1,0 15 2,0
—X,

C=xM HNO3 + 2xM HCl

Figure 2. Reduction of 2%U isotope in the soil as a result of leaching of samples of
soil (200 g) contaminated with uranyl nitrate by extraction with a
mixture of nitric and hydrochloric acid solutions and then with 1 I.
distilled water (stage 2).

It can be seen from the obtained laws, that when individual reagents (HNO3, HCI or NaOH) or
their mixtures (HNO3-HCI) are used for the extraction of contaminated soils, the amount or
concentration of the reagent increases, as well as inversely proportional to the increase in the amount
of water with which the soil is washed, there is a decrease in the amount of radionuclides in the soil
[7-10].

The 2-stage deactivation process of soil contaminated with uranyl nitrate waste with a mixture
of nitric and hydrochloric acid solutions and then with distilled water (or with an aqueous solution of
sodium alkali) is a more effective cleaning method compared to deactivation with aqueous solutions
of separate reagents, as well as compared to all existing prototypes is assigned.

It is possible to carry out complete deactivation (DC = 1200-2000) of soil contaminated with
nuclear material waste with this method (see table 1).

A technical and economic justification of the application of the new deactivation method was
based on the market average price of the necessary reagents for deactivation and on the price of work
to be done. The required financial expenditure for the deactivation of the contaminated upper layer
of the soil area is determined by the following equation:

S=1t+E+R+As (1)

where S — is spent on all the work to be done for deactivation
and funding necessary to ensure radiation safety
the total amount of funds (currency);
T — currency of working hours spent on deactivation
equivalent;
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E - deactivation, earth excavation and transportation works
currency equivalent of consumed energy;
R — the currency of the reagents used for deactivation

value with equivalent;

As — radioactive substance released from the soil as a result of
deactivation or core of soil fraction enriched with radionuclides
storage in waste storage facilities ("cemetery") cost in currency
equivalent.

Table 1

Results of deactivation of 200 gram soil samples contaminated with uranyl nitrate (specific activity of 23U, 2®U and
234,238 radioisotopes 1200, 400 and 20 Bq, respectively) with a mixture of nitric and hydrochloric acids solution

< 1st stage 2nd stage Other way for 2nd stage
§ The soil sample is extracted with The soil residue is extracted with | The soil residue is extracted with
_ NHNO3+2nHCI solution for 1 hour | nHNO3+ +2nHCI solution for 1 hour | nHNO3+ +2nHCI solution for 1
~ and the soil residue is washed with | and the final soil residue is washed | hour and the final soil residue is
S E 1 liter of distilled water for 1 hour | with 1 liter of distilled water for 1 hour | extracted with nNaOH (M) solution
E L for 1 hour
< o
(*:",, Al Al Al A2 A2 A2 A2’ A2’ A2’
S 238U, 235U, 234,236U DC: ZSBU,B 235U, 234,236U DC> 238U, 235U, 234,236U DCy»
\E/ Bq Bq Bq q Bq Bq Bq Bq Bq
0.2 650 1.85 21 57 17 70
210 1.9 7 57 5 80
12 1.7 0.3 70 0.2 100
0.5 370 3.3 14 85 11 110
100 4.0 4 100 3 133
7 2.9 0.2 100 0.1 200
1.0 130 9.2 6 200 4 300
30 13 1.4 333 1 400
3 6.7 0.05 400 0.03 667
2.0 30 40 1.1 1100 1 1200
10 40 0.3 1330 0.3 1330
1 20 0.01 2000 0.01 2000

Note: Ai - Cs in the remains of the soil sample after the development stages
specific activity of isotopes;

DCi — the deactivation coefficient of the soil sample after the processing stages
(from the development stage of the special activity of the initial soil
sample the ratio of the subsequent soil residue to the specific activity);

di — water obtained after the stage of gravity separation of pomegranate-

disperse of the original soil sample after separation of the radioactive soil
fraction decrease in mass (percentage of the original soil amount).

Only 2.47 billion AZN financial expenditure is required for complete (1200-2000 times)
deactivation of 1000 ha of soil contaminated with nuclear material waste with this new deactivation
method. The developed new deactivation method is 5.8 times more efficient and cost-effective than
the existing most effective deactivation method (prototype). The obtained results indicate the
possibility of complete cleaning of the surrounding areas with the use of a new deactivation method
in cases where the surrounding areas are contaminated with nuclear material waste as a result of
accidents that may occur in nuclear reactors. Considering the contamination of the layer mainly in
the upper 5 cm residue of the soil in the surrounding areas as a result of the rains after the nuclear
reactor accidents, the newly developed deactivation process will require less financial expenditure.
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RADIOAKTIV TULLANTILARLA CiRKLONMIiS TORPAGIN TOMIZLONMOSI USULU

H.N.Siraliyeva
AMEA Radiasiya Problemlari Institutu
E-mail: s.hecer25@gmail.com

Xiilasa. Niivo materiali tullantilari ilo ¢irklonmis torpaqglarin ekstraksiyasi {iglin reaktivdon (HNOs, HCI vo ya NaOH)
Vo ya qarigigdan (HNO3-HCI) istifads etdikdo reaktivin migdarinin va ya qatihigmin artmasina, homginin sonra hamin
torpagin yuyuldugu suyun miqdarinin artmasina tars miitonasib olaraq torpaqda niive materiali tullantilarinin miqdarinin
azaldig1 milayyanlogdirilmigdir. Toklif edilmig yeni dezaktivasiya {isulu mévcud on effektiv dezaktivasiya tisulundan
(prototip) 5.8 dofo rentabellidir vo bu {isulla niive materiali tullantilart ilo (uranil nitratla) ¢irklonmis 1000 hektar
torpaqlarin tam (1200-2000 dofs) dezaktivasiyasinin aparilmasi {igiin yalniz 2,47 milyard AZN maliyys Sorfiyyati tolob
olunur. Alinmis naticalor niivo gozalari naticasinds otraf srazilorin ¢irklonmosi hallarinda homin arazilorin toklif edilmis
yeni dezaktivasiya tisulunun tatbigi ilo tam tomizlonmasi miimkiinliiytinii gostarir.

Agar sézlar: niivo materiall tullantilary, izotop, ¢irklanmis torpaqlar, dezaktivasiyast.

CIIOCOB OUYMCTKM MOYBBI, 3ATPASHEHHON OTXO/IAMHU SI/IEPHOTI'O TOILJIMBA

X.H.IIupauesBa
Hucmumym paduayuonnvix npoorem HAHA
E-mail: s.hecer25@gmail.com

Pesrome. [Ipu ucnons3oannu pearenra (HNO3, HCI um NaOH) mmu emecn (HNO3-HCI) mis skecTpakuny nOYBH,
3arpsI3HEHHON SAEPHBIM TOIUIMBOM, YCTaHOBJIEHO, YTO KOJMUYECTBO OTXOJOB SACPHOTO TOIUIMBA B ITOYBE YMCHBIIACTCS
00paTHO MPONOPIHOHATBHO YBEINIEHHUIO KOINIECTBA MM KOHIIEHTPAILIUH PEareHTa, a TAK)Ke K YBEITMUCHNIO KOJIMIECTBA
BO/JIbI, KOTOPOH MpoMBbIBaeTcs mouBa. [IpearaeMplii HOBBIM METOJ A€3aKTUBALIMH B 5,8 pa3a BEIMOJHEE CYIIECTBYIOIIETO
Hanbosee 3 (HEeKTUBHOrO METOAA e3aKTUBALIUH (IPOTOTHII), U TIPH 3TOM METOoje Tpedyercs Bcero 2,47 MJpA. MaHATOB
qutst nosHoi (B 1200-2000 pa3) nezakruBanuu 1000 ra 3emens, 3arpsi3HEHHBIX PaJMOaKTHBHBIMH BELIECTBAMH (HUTPATOM
ypanuna) [lonyueHHble pe3yabTaThl CBUJIETENLCTBYIOT O BO3MOXHOCTH IMOJIHOM OYMCTKHM TIOYBBI MyTeM MPUMEHEHUS
MPEJJI0KEHHOI0 HOBOTO METO/1a A€3aKTUBALIMH B CIIy4asxX 3arpA3HEHUS NPHIIETAIOUINX TEPPUTOPHUN SAAESPHBIX aBapuil.

Knrouesvie cnosa: soepnvie omxoovl, U30MoN, 3a2PA3HEHHASL NOYBd, 0e3aKMUBAYUS.
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YKA3AHUA IJIs1 ABTOPOB

Cratbst [UTst IyOJUKAIMH TOJDKHA OBITH TIPEICTABICHA B PEAKIMIO KaK B OyMakKHOM, TaK U B DJICK-
TpoHHOM BHJIe. [Ipy MOATOTOBKE CTAThH HEOOXOAUMO YUUTHIBATH CIEAYIOIINE TPEOOBAHHS:

1. CtaThs qomkHaA OBITH MOATOTOBJICHA HA OJTHOM U3 TPEX S3BIKOB: a3epOaiKaHCKOM, PYCCKOM HUJITH
aHIJIMICKOM, a Ha3BaHHe, pe3tome (MuH. 100 ciioB, makc. 200 cioB) U Kito4YeBbie ciioBa (3-5 CIIOB)
CTaTbU JOJIKHBI OBITH MPEJCTABICHBI HA BCEX TPEX A3bIKAX.

2.Cratps 10JDKHA OBITH HallMCaHa B TEKCTOBOM penakTope Microsoft Word B ¢opmare A4 (ciesa,
CBEpXY, CHU3Y H cIipaBa - 1o 2 cM), mpudt Times New Roman 12 pt. mo pazmepy, yepe3 ouHapHBINA
MEXCTPOUYHBIM UHTEPBAJI U C OTCTYIIOM B 1 CM B TEKCTE, U HE JIOJKHA MPEBBIIIATH 8 CTPAHMII.

3. Pekomenmyercs, 9TOOBI TEKCT CTATbU COCTOSIT U3 CIEIYIOIIUX Pa3/IeNoB:

* BBEJICHHE (aKTyaJbHOCTb BOIIPOCA, TEKYILIEe COCTOSHUE MTPOOIIEMBl);

* LIeJIb MCCIIEI0BAaHNs, IOCTAHOBKA BOMPOCA;

* METO/Ibl peLICHUs IPOOIEM U YTBEPKACHUS;

* IPUMEHEHHE [TOJIyUEHHBIX PE3YJIbTaTOB;

* pe3yJnbTar.

4. CraTbs 1OMKHA OBITH MOATOTOBJIEHA B cienyomeM nopsanke: Y/IK — ciea, 3arinaBHbIMU OyK-
BaMHU, OJIHA ITyCTasi CTPOKa B KOHIIE; HA3BaHUE CTAThH - IOCEPEINHE, IPOIUCHBIMU OyKBaMHU, MOJTY-
KUPHBIM IIPUGTOM, B KOHIIE OJHA IyCTasl CTPOKA; MHUIMAJIBI U (aMIIIis aBTOPOB - MOCEPEINHE
KHUPHBIM HIPUPTOM; MECTO pabOTHI, TOPOJI, CTPaHA U AAPEC IEKTPOHHOI MOUTHI aBTOPOB - IOCEpe-
JIMHE, OJIHA ITyCTasi CTPOKa B KOHIIE; pe3toMe (Ha TOM sI3bIKE, HA KOTOPOM IMPEACTABIIEH TEKCT); KIIO-
YeBbIC CJIOBA - KyPCUBOM; BBEJICHHE U APYTHE M10/13ar0JI0BKH — CJIEBA HANPaBoO, )KUPHBIM IIPU(TOM,
0JlHA IycTasi CTPOKa B Hayale.

5. CnMCcoK auTepaTypbl: Ha3BaHHE KaXK0T0 IUTUPYEMOI0 HCTOYHUKA HYMEPYeTCs B IOPSIIKE €ro M-
M0JIb30BAaHUS B CTaThe, 6€3 nepeBoja. bubnuorpapuyeckoe onucaHne UCTOYHUKA JOJIKHO ObITh YKa-
3aHO B COOTBETCTBHHM ¢ TpeOoBaHusMU BAK k OubnuorpapuueckoMy ONMMCaHUIO UICTOUHUKA B JIHC-
cepTranusx.

6.Ilocne criucka nmutepaTypbl Ha3BaHUE CTAThU, PaMUIINS, UM, OTYECTBO aBTOPa, MECTO pabOTHI aB-
TOpa, TOPOJ, CTpaHa U aJIpec JIEKTPOHHOM MMOYTHI, aHHOTAIMS U KIIOUYEBBIE CI0BA MPEICTABISAIOTCS
Ha 2-X sI3bIKax, B JOTMOJIHEHUE K SA3bIKY, Ha KOTOPOM HaIlMCaHa CTAThA.

7. Tabnuupl 1 pUCYHKH HYMEPYIOTCSI B CTaThe: TabnnIa — HaJ TabynLel, KypCUBOM, CIIpaBa (Hampu-
Mmep, Tabauya 1), pUCYHOK — MOJI pUCYHKOM, KYPCHUBOM, ocepenune (Hanpumep, Puc. 1.) u no oa-
HOMY IPOOEITy OT TEKCTOBOM YacTH (CBEpXY M CHH3Y) yKa3aTh C MPOITyCKOM CTPOKU. Ta0mwuIibl ciie-
JyeT pa3MeliaTh HeMOCPECTBEHHO B TeKcTe cTaThu. Kaxaas Tabnuiia qoKHa UMETh CBOM 3arofio-
BOK. M300pakeHunst JOIDKHBI OBITh YETKUMH M UMETh (OPMY €IMHOTO 00BEeKTa (HE AOMYCKaeTCsl HC-
KYCCTBEHHOE TpyNIHPOBAaHUE OTAEIBHBIX H300paKeHU).

8. EnuHUIIBI M3MEpeHusi, UCIIONb3yeMbIe B CTAaThe, OJKHBI COOTBETCTBOBATH MEXTyHAPOTHON CH-
cTeMe enuHuIl u3MepeHus. He crieayer ynoTpeOiasiTh COKpPAIIEHHBIX CIOB, KpOMe OOLIEIPUHSATHIX
(T.e., u T.1.).

9. ®opMybl KOMITUIUPYIOTCS ¢ HACTpOWKaMu o ymosrdanuto B Microsoft Equation. Hymepyrores
TOJIBKO (POPMYJIBI, UCTIONB3yeMbIe B TekcTe. Homep GpopmyItbl mumiercs: B ckoOKax crpana.

10.TIpu HanpaBiaeHUH CTAThHU B PEAAKIINIO TaK)Ke JOJDKHBI ObITh YKa3aHbI cBelleHus: 00 aBTopax: (a-
MUJIMSL, UMSI, OTYECTBO, YUEHAsI CTENIEHb, YUEHOE 3BaHUE, MECTO PabOThI, JOIKHOCTh, HOMED TeJle-
(bona, agpec AMEKTPOHHON MOYTHI.

11.Crarby, NOCTyNMBIINE B PEAKIINIO, BEBIHOCATCS Ha PELIEH3UPOBAHUE, a CTaThH, OJyYHBILIUE 110~
JIOKUTENbHbIE PEIICH3UHU, PEKOMEHAYIOTCS K Iy OIHKaIiu.

Anpec penakiuu: AZ1073, ropoa baky, npocnekr I'. Jl>xaBuaa, 25. A3TVY.
Ten.: (+99412)5391452; www.aztu.edu.az;
OnexkTpoHHas noura: elmieserler@aztu.edu.az
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