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or not. As a result of this self-regulation, meaningless energy
consumption for lights will be prevented.

Increasing safety: There are many sensors in order to determine
temperature, gas level and humidity. And also there are some
actuators like emergency speaker, automatic emergency doors and
lights. So if there are some instability and violation of standard ranges
in values from sensors, building automatically switches to emergency
mode and actuators works in order to evacuate people from the
building safely. And also there are buttons for humans to give alarm in
case of emergency.

Used sensors: Temperature, Humidity, Gas, light, distance (to
define elevator position in case of crash), PIR motion (for garage door).

Used actuators: Curtains, garage door, emergency door, elevators,
lights.

Taking everything into consideration, these Smart Buildings are
very important in most countries. In Azerbaijan, there are few buildings
that are controlled by this type of system (Damirchi tower). So | think
that main purpose is to increase safety and decrease energy
consumption and we see that both of them are described in this model.
Screenshots from application. Figure 2 and 3.
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AHANN3 OCOBEHHOCTEW NOBbILWEHNA
HE®PTEOTAAYU MNNACTOB C BbICOKOBA3KUMMU
HE®TAMU

He Xuechen

A3sepbatidxkaHckul ocyOapcmeeHHbIl YHUsepcumem
Hegpmu u lNpombiwineHHocmu
mansur_s74@mail.ru

BonbLuon onbIT, HaKONMEeHHbIM B 0611acTu 3aBOAHEHUSI HEAPTAHBIX
NNacToB MoOKa3blBaeT, YTO Hapsidy C OrPOMHbLIM MONOXUTENBbHbLIM
achekTom, npobrnema gocTmxkeHns 6onee BbICOKOro 3Ha4YeHns Koad-
duumneHTa HedTEOTAAUM B NiacTax, cogepalumx TpygHoOU3BreKaemble
Hed T C NOBbILUEHHON BA3KOCTbLIO, OCTAETCS akTyaribHOM 3agaden.

Mpn paspaboTke MecTopoXaeHUN BA3KOM HedTn (Korga
KoadppuumeHT noaswkHocTn 6Gonbwe 13-15) poHT HedpTn He
CyLWEeCTBYET HM MpPU KaKMX MPaKTUYECKM BO3MOXHbBIX CKOPOCTAX
NPOOBMXEHNS HAarHeTaemon Boabl. B mMecTopoxgeHusx nogobHoro
TMNa Boga C caMoro Hayana paspaboTkm NpoHuKaeT B HEeTAHYHO
YyacTb NnacTta B BUAE A3bIKOB pa3HOOOpasHoOM hOpMbl U pa3MepoB.
Mpn 3TOM NpPOABWMXKEHME BbLITECHSAIOLWErO areHTa HOCUT XaOTUYHbIN
XapakTep 1 B NPOMbITOM 30He nnacrta (B Mogenun) MoryT octaBaTbCs
obnacTtun, cpaBHMMbIE MO pa3Mepam C PaCCTOSTHUEM MEXAY CKBaXM-
HaMKU 1N UMeroLMEe NPAKTUYECKN HaYanbHY He(PTEHACHILLEHHOCTb.

[MocKonbKy BO3MOXHOCTb M3MEHEHUSI CUCTEMbI BO3OENCTBUS Ha
3anexb BeCbMa orpaHuyeHa, yBenuyeHne Hedreotaadm 3akoHOMep-
HO CBSA3bIBAEeTCSA C PUINYECKMM, NMNOO XMMUYECKMM BO3AENCTBMEM HA
NNacToBY CUCTEMY.

dunsnyeckoe Bo3gencTame basnpyeTca Ha yrnydlleHmMm npolecca
BbITECHEHUA HedTM B pe3ynbTaTe HarHeTaHus TENJIOHOCUTENS, B
4YaCTHOCTU 3aKa4ku ropa4yen Bogbl. ATOMY BONPOCY NOCBSLLEHO O4YEHb
MHOro paboT, O3HaKOMNEHME C KOTOPbIMM MOKa3biBaeT, 4To 6onb-
LLUMHCTBO M3 HUX NPOBEAEHbI NPWU HU3KUX OABNEHUNAX 1 TeMnepaTypax.

OnpegeneHHbin  ahphekT Ha npouecc BbITECHEHUA HedTU
TENNIOHOCUTENSIMU OKa3blBaeT TEPMUYECKOE paclUMpeHme NacTtoBom
CUCTEMbI, @ Takke U3MEeHEeHNE MONEKYNAPHO-MOBEPXHOCTHbLIX Xapak-
TEPUCTUK cuCTeMbl HedTb-Boaa-nopoda. Kak M3BECTHO, TsKenblX
KOMMOHEHTOB, (CcMon, acdanbTeHOB 1 Ap.), agcopbumnsa KOTopbixX Ha
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MOBEPXHOCTU MOPOAbl NpMBOAUT K ee rmgpodobusauun. Hedreor-
Aada rmapodobHbIX Mopod MpuM  BbITECHEHUM HedTU BOAOW MO
CpaBHEHUO C rMAPOMUMbHLIMKM NOPOAaMU CYLLECTBEHHO MEHbLLE.
OTO 00bACHAETCA TeM, 4YTO €CnuM MOBEpPXHOCTb TBepaon dasbl
rmgpodunbHasi(yron cmadmsaHma >90°), To HedpTb pacnpeenseTca
B NMOPOBOM MPOCTPaHCTBE B BuAe kanenb (rnobyn), KoTopoe O4YeHb
XOpOLIO BbIMbIBAKTCA 3akadaHHoOW Bogow. Ecnu nopuctas cpefa
obnapaet gaxe 4yactTudHom rmapodobHOCTLIO, TO OocTaToyHas HedTb
NpucyTCTBYEeT B nopax (rmapodobHbIX y4yacTkax) B BuAE MIIEHOK,
o6BoNaknBaloLLMx 3epHa Nopoapl. YBenmyeHne temnepatypbl NPUBO-
ANT K rmapodmnmsaumm TBEPAON NOBEPXHOCTU U, KaK CneacTBue, K
yBeNnMYeHno KoadpnumeHTa BblITECHEHUS.

AHann3 nNpoBeAEHHbLIX UCCneaoBaHMn C HedTaAMMU, OTNnYato-
LWMMKUCA Opyr OT Apyra nNo CBOUM (PU3NKO-XMMWYECKMM CBOWCTBaM,
NPV pasnuyHbIX OaBNEHUAX W TemnepaTypax nokasanu, 4to bonee
pes3koe yBenuyeHne KoddduLmMeHTa BbITECHEHUS C POCTOM Temre-
paTypbl HabniogaeTcs y BbICOKOBA3KMX HedTen. CoaepxaHue B
HeTAX aKTMBHbIX KOMMOHEHTOB (CMOMbI, acanbTeHbl, NnapaduHbl)
BNUSIET Ha KO3I(MULMNEHT BbITECHEHUSI MPU HU3KMX TemnepaTypax. C
yBeNMYeHneM TemnepaTtypbl  OTpuLaTeNbHOE  BIIMSHUE  3TUX
KOMMOHEHTOB Ha MPOLIECC BbITECHEHNSA CHWXKAETCS, YTO nokasbiBaeT
Ha 9(PPEeKTUBHOCTbL NPUMEHEHNA MeToLa 3akadku ropsiyen BoAbl B
nnacTbl, coaepxalme TpyAHOM3BIEKaeMble BbICOKOBA3KME HEDTH.

NurepaTtypa

1. A.M. Kacymos. lNoBbllLeHne HedTeoTaaum 3anexen ¢ TpyaHOM3BeKaeMbIMU
3anacamu. N3-Bo «YHawswbliornbi», 2000 . — 214 c.

2. T.S. Salavatov, F.S. ismayilov, B.A. Osmanov. Neftin quyu ile gixarilmasi
texnologiyasi. “Mars Print” NPF, — 2012 r. 538 soh.
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“HEYD®OR SLIYEV VO AZORBAYCAN

IQTiISADIYYATININ iNKiSAFI-1_969-2003-CU ILLOR”
BOLMOSI

AZORBAYCAN iQTiSAD_iYYATININ INKISAFINDA
HEYD®R SLIYEVIN ROLU

Vargayeva Padima

Azarbaycan Texnologiya Universiteti
fatimev97@gmail.com

Iqtisadiyyati giiclii olan déviet her seys qadirdir.
Heydor dliyev

Xulasa: Hayatin siretle inkisaf etdiyi, beynalxalq munasibatlaerin dayisdiyi,
globallagan dinyada yeni ¢agiriglarin ortaya ¢ixdigi bir zamanda 6z sosial-igtisadi
inkisafini dayanigli ve raqabatadavamli sakilds inkisaf etdiran Azarbaycan dovlsti
s6zln tam manasinda mustaqil, 6zind tamin edan, eyni zamanda dlnyavi, dinya
birliyinin etibarli ve layigli Gzvu olan dlkadir.

Acar soézlar: Umummilli lider, islahat, béhran, strategiya, konsepsiya.

Summary: The state of Azerbaijan, which has developed rapidly, changes
international relations and develops its socioeconomic development at a time of new
challenges in a globalized world, is a reliable and worthy member of the independent,
self-sustaining, secular world community in its full sense. country.

Key words: National Leader, reform, crisis, strategy, conception

Olkemize 30 ilden cox rehbaerlik etmis Azsrbaycan xalginin
umummilli lideri, ulu 6nder Heydar Sliyev nainki ictimai, siyasi, ham da
igtisadi sahads kifayat gadar halledici addimlar atmisdir.Heyderdliyev
Azarbaycan igtisadiyyatinin inkisafinda béylk ve mustesna rolu olan
avezsiz saxsiyyeatdir. DUgman tecavuzina maruz galan va tecrubasiz
dovlat rehberleri terafinden idare olunan Azarbaycanda bu daha da
gotin idi. Olkemiz yalniz dévlet mustaqilliyini itirmak tahlikasi ils deyil,
eyni zamanda, daxilden de pargalanmaq tshlukasi ile qarsi-qargiya
galmisdi. Olkeni bu agir veziyyetden 1993-cli ilde xalqin istayi ilo
yeniden hakimiyyate qayidan imummilli lider Heydar Sliyev ¢ixardi.
Azorbaycan Respublikasinin Prezidenti mohtsram csnab ilham
Oliyevin qeyd etdiyi kimi "Bela bir ¢atin anda, ¢atin dévrde xalgimizin
mudrikliyi bir daha 6zunu gostardi. Xalqin takidi ve telabi ile Gmummilli
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liderimiz Heydar 9liyev Azaerbaycana gayitdi, xalq onu Prezident secdi
va ondan sonra Olkamizin inkisaf dovru baslandi. Butin xosagalmeaz
meyllara son qoyuldu. Bir s6zls, Azarbaycan inkisaf yoluna gadem
goydu". 1993-cu ilin yarisindan baglayaraq, aparilan ardicil va mag-
sadyonlu siyaset naticasinds ictimai-siyasi sabitliyin tamin olunmasi,
istehsalda yaranmis geriloma proseslarinin qarsisinin alinmasi va
diger tadbirlorden sonra iqtisadiyyatda tenazzll tedrican aradan
galdirildi ve bununla da Azarbaycanin iqtisadi inkisafina mahiyyeatca
yeni marhalenin temali qoyuldu.

Senayenin inkisafi ilo yanasi Heyder Oliyev respublikada kand
tosarrufatinin inkisaf etdiriimasina de xususi diggat yetirirdi. Mahz bu
diggatin naticesinda respublikada 40-dan ¢ox normativ-hliquqi akt
gabul edilmig, kand tesarrufati mahsullarinin satisinda giymatler tam
sabitlesmis, idxal-ixrac amaliyyatlarinda butin manealer aradan
galdinimisdir. Yaxin kecmisda asas kend tasarrtfati mahsullarini
muxtalif xarici 6lkelarden alan Azarbaycan indi aksina, xarice mahsul
ixrac edir. Azerbaycan Respublikasinin igtisadi siyasatinin dncul isti-
gameatlarindan biri musteqil dévletin neft strategiyasinin hazirlanmasi
olmusdur. Muaallifi Azerbaycan xalginin mummilli lideri Heyder Sliyev
olan bu strategiyanin hayata kegirilmasina 1994-cu il sentyabrin 20-da
Azarbaycan Respublikasinin Dovlat Neft Sirkati ile dinyanin aparici
Olkalerinin an mashur neft sirkatlori arasinda Xezar danizinin
Azarbaycan bolmasindaki "Azeri", "Ciraq" ve "Gunasli" yataglarinin
birge islenmasi ve neft hasilatinin pay bdlgiustu haqqinda faaliyyat
muddati 30 il olan mugavilanin imzalanmasi ile baslanmigdir. Heydar
Oliyevin 6zunun de vurduladigr kimi, “©srin mugavilasi’nin imzalan-
masi ile Azerbaycan Xazer denizi ve onun enerji ehtiyatlarini batan
dinyanin Uzuna ac¢di ve bu hadisenin oOlkanin galecayi uglin na
daracada shamiyyatli oldugunu tarixciler yazacaglar. “Osrin muqa-
vilesi”’nin imzalanmasi ile yanasi hasil olunacaq neftin dinya bazarina
cixarilmasi ugun alverigli margrutun axtarib tapiimasi da muhim
ahamiyyet kasb edirdi. Cox ¢atinliklere baxmayaraq Heydar Sliyevin
secdiyi yol ugurlu olmusg, Azarbaycan neftinin dinya bazarina ¢ixa-
rilmasi realliga cevrilmigdir. 1999-cu il dekabrin 29-da “Azarbaycan
Respublikasi Dovlst Neft Fondunun yaradilmasi haqqinda” Farman
imzalamigdir. Ulu dndar Heydar Sliyevin mudrik garari asasinda Neft
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Fondundan ilk vasait Azarbaycan xalqinin an agir seraitds yasayan ve
an hassas sosial tabaqgasi olan gqacqin ve macburi kdgkunlerin sosial-
maisat saraitinin yaxsilasdiriimasi ile baglh tadbirlaerin maliyyslagdiril-
masina istigamatloendirilmigdir. Ugurlu iqtisadi siyasatin mantiqli dava-
mi kimi, resurslarin daha da semarali paylanmasini temin etmak Ugun
somarali budce sistemi va dovlet xarclarinin idraetma sistemi talab
olunurdu ki, bu sahada da Umummilli lider Heydar Sliyev terafindan
xeyli islor gorulmusdur. Belslikla, tam aminlikle demak olar ki, 1993-
2003-cu illarde Azarbaycan iqtisadiyyati bohran ve tenazzul mange-
nasindan c¢ixaraq, iqtisadi inkisaf ve yuksslis yoluna gadem qoy-
musdur. Umummilli liderimiz Heydar Sliyev tarafinden temali qoyul-
mus ve Prezident ilham 8liyevin basciligi altinda ugurla davam
etdirilan sosial-igtisadi inkisaf strategiyasi naticesinde alda olunan
nailiyyatler Azerbaycanin bu sahada galacekda da daha boyuk ugurlar
gazanacagina zemin yaradir.

Odabiyyat siyahisi:

1. “Budcae sistemi hagqinda” Azerbaycan Respubli-kasinin 2002-ci il 02 iyul tarixli
358-11Q némrali Qanunu.

2. “Azerbaycan Respublikasi Vergi Macallasinin tasdiq edilmasi, qlivvaya minmasi
va bununla bagli hliqugi tenzimlama masalaleri haqqinda”Azarbaycan
Respublikasinin 11 iyul 2000-ci il tarixli 905-1Q ndémrali Qanunu.

3. “Azerbaycan Respublikasinin Vergi Macallasi”.“Baladiyyalarin maliyyasinin
asaslari hagginda” Azarbaycan Respublikasinin 1999-cu il 7 dekabr tarixli 772-
IQ némrali Qanunu.

4. “Ddvlet satinalmalari haqgqinda” Azarbaycan Respublikasinin 2001-ci il 27
dekabr tarixli 245-11Q némrali Qanunu.

5. “Azerbaycan Respublikasi Dévlat Neft Fondunun yaradilmasi
haqqinda” Azarbaycan Respublikasi Prezidentinin 1999-cli il 29 dekabr tarixli
240 némrali Fermani.

6. http://www.heydar-aliyev-foundation.org(Bakida Heydar Sliyev Fondunun
acilisinda Azerbaycan Prezidenti ilham 8liyevin nitqi).

7. http://www.azerbaijan.az (Heydar Sliyevin neft strategiyasi).

http://www.anl.az(Heydar Bliyev ve Azarbaycanin milli igtisadi inkisaf modeli).

9. http://www.igtisadiyyat.com(Misteqilliyimizin 20-ci ildoniminde Azarbaycan
igtisadiyyatinin ugurlar).

®
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ULU ONDSR VO AZORBAYCAN TOBIoTi

Nagiyeva Elnara

Azearbaycan Texnologiya Universiteti
sh.nuhuyeva@uteca.edu.az

Elmi rehbar: Nuhuyeva $ahla

Ulu ondar Azarbaycan gancliyine boyuk umid basslayirdi. O
isteyirdi ki, ganclarimiz asl vatanparver ruhda yetissinlar. Onlar bitin
sahalarda oldugu kimi, Azarbaycan tabistinin gorunmasinda da feal
istirak etsinloer. Tabisti sevan ganclar olsunlar.

Ulu éndar Heydar Sliyev Azarbaycana rahbarliyi dévriinds batin
sahalere oldugu kimi respublikamizin tebistine de boyuk qaygi ve
diggat géstarmigdir. O, straf mihitin mihafizasine, tabii ehtiyatlardan
somarali istifade edilmasina dair bir cox ganun ve qararlar gabul
etmigdir. Hale birinci hakimiyyata gelisi dovrinda 1969-cu ilda ulu
ondar Azarbaycan KP MK - nin birinci katibi segildikden sonra Azer-
baycanda tebisti muhafize masalelari genis yer aldi. Mahz bu ilds
“Azarbaycanda tabistin muhafizesi ve samarali istifadesi” Qanunu
gabul edildi. Altiagac, Basitcay, Qarayazi, Aggdl, Sirvan, ismayill,
lisu dévlet qoruglari, Abseron, Ordubad ve Qubadli yasagliglari
Heydar Oliyev rahberliya goldikden sonra yaradilmig, hazirda
bunlarin bazilarinin erazisi geniglandirilorek Milli Park statusu
verilmigdir. ©halinin igmali su ve kanalizasiya problemlarinin hallinda
vacib isler goérilmusdu. Yasayis erazilerinin abadlasdirilmasi sahe-
sinde bir ¢ox igler aparilmig, ekoloji problemlarin hallinda bir sira
vacib addimlar atilmigdir.Lakin o dovrde Azarbaycan mustaqil dovlat
deyildi ve bu iglarde da mustaqil siyasat apara bilmirdi.

Azarbaycan mustaqillik gazandiqdan sonra da straf muhitin mu-
hafizasi, ekoloji problemlarin halli sahasinda ddvlet siyasatinin asasi
mahz ulu 6nder Heydar Bliyevin Prezidentliyi dovrunde formalas-
maga basladi.

1993-cl ilde ulu 6ndarin mustaqil Azarbaycan Respublikasinda
yeniden hakimiyyate galmasi ile Azerbaycanin yeni inkisaf dovri
baglandi. Respublikamizda bu doévrde hayata kecrilon ekoloji
siyaseto dair ilk senad olan “Azarbaycan Respublikasinin Ekoloji
Konsepsiyasi’nda respublikamiz dgln atraf muhitin  muhafizesi
baximindan muhum shamiyyat kasb edan problemlarin halli Uzre
asas prinsiplar 6z aksini tapdi.
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1999-cu ilde Milli Maclisin gabul etdiyi “Ekoloji tahlikasizlik
haqqinda” Qanun ulu 6ndar terafinden tasdiq olundu. 2000-ci ilds bu
istigamatda daha iki ganun -“©traf mahitin muhafizasi haqqinda” ve
“Xususi muhafize olunan tabist erazileri ve obyektleri haqqinda”
ganunlari gabul edildi. 2001-ci il mayin 23-de Azarbaycan Ekologiya
va Taebii sarvatler nazirliyi yaradildi.

AQir kecan o illerda bitln getinliklere baxmayaraq, Azarbaycan
dovletinin yasillasdirma, abadlasdirma, ekologiya ve atraf muhitin
gorunmasi sayasinde gorduyu islerle yalniz fexr etmak olar.

Umummilli lider Heyder ©liyevin atraf muhitin muahafizasi
istigamatinds asasini qoydugu isler bu giin Prezident ilham 8liyev
torofinden ugurla davam etdirilir.  2006-ci ilde Prezident ilham
Oliyevin “Azarbaycan Respublikasinda ekoloji veziyyatin yaxsilasdi-
rilmasina dair 2006-2010-cu iller Ggin Kompleks Tadbirler Plani” nin
tosdiq edilmasi ilo ekoloji tedbirlerin sistemli soekilde hayata kegiril-
masi dovlat siyasatinin asas istigamatlerindan birina ¢evrildi. Son illar
Olkemizda ekologiyaya dair 25-dan ¢ox qanun gabul olunub. Azer-
baycan atraf muhit ve tebistdan istifade ile baglh 20-den ¢ox bey-
nalxalg konvensiyaya, razilagsmaya qosulub. Qisa muddeat arzinde
xususi gorunan tabist arazilerinin sahasi olkanin Umumi sahasinin
10%-na catdirilib. Azerbaycan Prezidenti tarafinden 2010-cu |l
Ekologiya ili elan olunmusgdur.

Heydar ©Oliyev Azarbaycani sevdiyi kimi, onun tebistini da
urekdan sevirdi.

“‘Man dafelarle demigem, bir de deyirem, kim hansi bir saglam
agacl kasirse hesab edirom ki, o, manim qolumu, barmaglarimi
kasir... Insan qurmalidir, yaratmahdir... Man istayirem ki, haminiz
tebiati qoruyanlar olasiniz. Tabista zararvuranlar, tabisti ¢irklondi-
ronler, korlayanlar cemiyyatimizin, hamimizin digmanidir”.

Ulu énderimizin bu ideyasini bu giin IDEA teskilati miveffaqiy-
yatle hayata kegirir.

Heydar 9liyev Fondunun vitse-prezidenti Leyla Sliyevanin tesab-
blasu ile 12 iyul 2011-ci ilde fealiyyate baglamis bu birlik tebistin
muhafizesi sahasinde ¢ox boyuk islar géormusdur.

“Straf muhitin mihafizesi namina beynaslxalq dialoq” Ictimai
Birliyinin esas maqsadi atraf muhit masalelari ve foealiyyatler barade
ictimai maariflondirma, genclerle amakdasliq, straf muhitin prob-
lemlari sahasinda tehsil va onlarin duzgun halli yollarini tapmaqdir.
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“IDEA” ictimai Birliyi terefinden heyata kegirilon | “Umumres-
publika Yasillasdirma” marafonu g¢ergivesinde Ganca sehar Heydar
Oliyev Park-Kompleksinda 10 mindan ¢ox Eldar sami, 5 min qizilgul
kolu ve dekarativ agaclar akilmigdir. “Daha yasil bir Azarbaycan ugun
bize kdmak et” devzi ila kegirilan bu aksiyada minlarle sahar sakini
istirak etmigdir.

Butun bunlar onu gostarir ki, Azerbaycanda atraf mahitin miha-
fizasi va ekoloji problemlarin halli istiqgamatinda ciddi isler aparilir.

Odabiyyat

1. Heyder Sliyev “Mustaqilliyimiz abadidir” Baki 2006.s.527

2. H.9.9liyev “Hayacan tabili” B., Azernasr 1982.

3. “Heyder Oliyev Samur — Abseron suvarma sisteminin yenidan qurulmasi
layihasinin banisidir’ B., 2013. 128s. Azarbaycan Meliorasiya ve Su tasarrifati
ASC.

4. “Azarbaycanin sesi” noyabr, dekabr. 2003. 76s. Ganclarimiz prezidentimizin
ugurlarina amindir.

HEYD®R SLIYEV - AZORBAYCANGILIQ
IDEOLOGIYASININ BANISIDIR

Miriyev Oli

Sumaqayit Dévlet Universiteti
miriyev.ali.98@gmail.com

“Azarbaycan dbviet miustaqilliyini elde edsnden sonra azerbay-
cangiliq aparici ideya kimi hem Azarbaycanda, ham de blitiin diinyada
yasayan azarbaycanlilar (¢lin asas ideya olubdur. Biz hemise bu
ideya otrafinda birlagsmaliyik. Azaerbaycanciliq 6z milli mansubiyyatini
qoruyub saxlamaq, milli-menavi daysrlarini qoruyub saxlamaq, eyni
zamanda onlarin imumbasari dayerlarle sintezinden, inteqrasiyasin-
dan bahralenmak ve her bir insanin inkisafini temin etmek demakdir.”

Umumilli Lider Heydor Olirza oglu dliyev

Azarbaycangiliq har seydan avval bir mafkuradir. Demokratik prin-
sipleri, insanin huquq va azadliglarini rahbar tutan dovlstler birliyina
gosulmazdan evvel 6zinU dark etmays calisan, Avropa Surasina,
Millaetlar Maclisina 6z simasinda daxil olmaq istayan bir millatin maf-
kurasidir.
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Bu mafkura takca Azarbaycan Respublikasinda yasayan azarbay-
canlilarin, takce Azerbaycan dovletinin maraglarini deyil, ham de
batin dunyada yasayan azearbaycanllarin milli-manavi maraglarini
ifada edir.

Haquqi dovlet quruculugu prosesinde cemiyyatin har bir Uzvlu
dovlstin inkisafinda istirak etmalidir. Bu, istirak muxtslif formalarda
0zuUnU gostere bilar: seckilarda, idareetma prosesinda, vergilerin 6de-
nilmasinde, vatondas cemiyyati institutlarinin inkisaf etdiriimasindae,
umumilikde vetendasliq mdévqgeyinda ve ictimai dayarlarin qorunma-
sinda. Camiyyatde tarix boyu yaranan va insanlarin siurunda forma-
lasan ictimai dayerlar dovlatin inkisafina ve gliclenmasina boyuk tasir
gOsterir. Azerbaycanda bu dayerlerin macmusu azarbaycangiliq
ideyasidir.

Mahz buna gbére Azarbaycanin Umummilli lideri Heydar Oliyev
1993-cu ilde hakimiyysta gayitdigdan sonra Azarbaycanin mustaqil-
liyini moéhkemlendirmakle, onun siyasi va iqtisadi esaslarini yarat-
magqla yanasi, Azarbaycan cemiyyatinin inkisafinin ideya tamali olan
azarbaycanciliq konsepsiyasini irali surmusdur. Azarbaycanciligin
bUtlin dinya azarbaycanlilarini birlesdiren Umummilli ideologiya halina
galmasi, musteqil Azerbaycan dovletinin ideya asasina g¢evrilmasi
Heydar Sliyevin tarixi xidmatidir.

Heydar Bliyev hala sovet dovriinde Azarbaycan Respublikasina
rehbarlik edarkan azearbaycanciliq mafkurasinin butin hamvatanlari-
miz arasinda yayllmasina, bu ideyanin genis ictimai deyar gazanma-
sina calisirdi. O dovrde Azarbaycan adabiyyatinda, musiqgida, kinoda,
tosviri senatda ve diger sahalerda xalqin ruhunu, tarixini, milli-manavi
dayarlerini tebli§ ve terennim edan ¢oxsayli aserlar meydana gal-
misdir. Homin dovrde Heyder Sliyev respublikamizdan kenarda yasa-
yan azarbaycanllarin teskilatlanmasini, azarbaycanli diasporunun
tesakkul tapmasini da vacib sayirdi. 90-ci illerda hakimiyyate gayitdig-
dan sonra o, xaricdaki soydaslarimizin matagakkil quvvaya ¢evrilma-
sina, onlarin dogma vatenla slagsalarinin mdéhkemlenmasini prioritet
masala kimi har zaman diggatde saxlamisdir. Cunki guclu azarbay-
canli diasporu mistaqil Azerbaycanin dayagidir. Ulu Onder ¢ixislari-
nin birinde bu barada bele demisdir: “Her yerda azaerbaycanlilar olanda
Azarbaycanin dayagi da daha ¢ox olur. Bir sartla ki, gerak millatini,
torpagini, ana Veteni unutmayasan”.

Heydar Oliyev ilk defe azerbaycanciliq ideyasini dovletin strateji
xatti kimi irali sirenda bu ideyanin haqiqi boyuk manasi ¢goxlari dgun
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anlasiilmaz idi. Bu gun da gisman beladir. Clnki bu ideya adi stur
soviyyasinde Uza ¢ixmayib, yaxud dcklarativ bir star olmayib, gox
darin koklara malik olan muikemmal bir falsafi konseptual sistemin
ifadasidir.

Camiyysati birlasdiren, onun inkisafina zemanat veran dayarler sis-
temi movcud olmalidir. Onlarin ©sas Qanunda aks edilmasi ila barabar,
insanlarin stiurunda, dusuncalerinda, galbinde olmalari vacibdir.

Coxmillatli Azarbaycan xalqini birlesdiren azarbaycangiliq ideyasi
mustaqilliyin gorunmasina, demokratik inkisafa va hiquqi, sosial dov-
latin qurulmasina xidmet edir. Umumilli lider Heyder 8liyev 1993-cii il
iyunun 15-de Azerbaycan parlamentindaki ¢ixisinda demisdir: “Azer-
baycan erazisinda olan har bir vatendas milliyyatinden, dininden, siya-
si mansubiyyatindan asili olmayaragq, eyni hiiquga malik olmalidir. ©gar
biz bunu amali suretde hayata kecgira bilsek, Azerbaycan Respub-
likasinda olan butun xalglarin, butin millatlerin tam birlegsmasini temin
eda bilerik”. Bununla ulu 6ndar Azerbaycanda hakimiyyatin movqeyini
aks etdiran azarbaycanciliq ideyasinin asaslarini bayan etmigdir.

Lakin azerbaycanciliq Azarbaycanin erazisinde yasayan xalqin
hamrayliyi ile mahdudlasmir. Bu ideologiya davakar millatgiliyi inkar
etmakle barabar, Azerbaycanin musteqilliyini arzulayan, onun guclen-
masini istayan insanlari birlagdirir. Professor Nizamaddin Semsizada
geyd edir ki, “Azarbaycanciliqg cografi anlayis deyil, o daha ¢ox siyasi
anlayisdir’. Azarbaycangiliq ideologiyasi Azsrbaycan cemiyystinda
milli birliyi va Gmumxalg munasibatlarini qgorumaq, millatin ve onun
dovlatinin movgeyini izah, tasdiq ve inkisaf etdirmak maqgsadini dasiyir.

Belalikle, azarbaycanciliq milli-manavi varliginin ilkin slamatlerini,
xalgin kimliyini eks etdiren, milli tefekkirinu birlesdiran dayerler
sistemidir. Bu dayarlari comlasdiren dil, erazi, vatandasliq, adst-anana
va ideoloji birlik azearbaycancgiliq ideologiyasinin shata dairasini
sorhadsiz edir. Azerbaycandan kanarda yasayan soydaslarimizia
yanagsi, milliyystindan asili olmayaraq Azarbaycanin mustaqilliyini,
birliyini ve htquqi, demokratik dovlat kimi inkisafini arzulayan har bir
kas azarbaycanciliq ideologiyasinin dasiyicisidir.

Odabiyyat:

Hikmat Babaoglu — Heydar 8liyev irsinin Politoloji Aspektlori

Hidayat Orucov — Heydar Oliyev va Azarbaycanda milli siyasat

Ramiz Mehdiyev — Milli mafkura, dévlatgilik, mistaqillik yolu ila

Nigar Slekbarova — Azarbaycanin sabahi ve Heydar Bliyev konsepsiyasi
Salahaddin Xalilov — Heyder Sliyev ve Azarbaycangiliq mafkurasi

aobhwbd=
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HEYD®R SLIYEV MUASIR i_QT_iSADiYYATIN
QURUCUSU KIMI

Qurbanh 9fsana

Azarbaycan Texnologiya Universiteti
afsana.qurbanli@gmail.com

Xilasa: 1969-cu ilde Heydar Oliyevin hakimiyyate gslisindan etibaren respub-
likamizin hayatinda ictimai-siyasi prosesler va iqtisadi islahatlar misbste dogru
radikal dayisikliklare takan vermisdir. Olkemizin mistaqilliyinin ve dinya igtisadiy-
yatina derin inteqrasiya proseslerinin hazirki méhkem temali Heydar Bliyev tare-
finden yaranmig potensiala esaslanir. Umumilli liderimiz Heydar 8liyevin miiayyan
etdiyi igtisadi siyasat strategiyasinin baglica istigamatlarini sabitlosdirme, islahatlag-
dirma, dinya igtisadi inteqrasiyasina gosulma, sosial-igtisadi inkisaf ve xalqin rifa-
hinin yuksaeldilmasi tagkil edir.

Acar sozlar: umumilli lider, igtisadi islahat, integrasiya, sermayse, raqabat, aqrar
islahat.

Summary: From the arrival of Heydar Aliyev to power in 1969, the socio-political
processes and economic reforms in the life of our republic have pushed radically the
positive changes. The current solid foundation of our country's independence and
deep integration into the world economy is based on the potential created by Heydar
Aliyev. The main directions of the economic policy strategy defined by our national
leader Heydar Aliyev are stabilization, reform, integration into the world economy,
socio-economic development and the welfare of people.

Key words: national leader, economic reform, integration, investment, competition,
agrarian reform.

Azearbaycan tarixinin taleyUklu hadisslaerle dolu 30 ildin artiq
muhum tarixi bir dévri mahz Azarbaycan xalqinin Gmumilli lideri ulu
ondar Heydar Sliyevin adi ile bagh olmusdur.Bu dévr arzinda ulu énder
Heydar Sliyev faaliyyatinin har bir magami ile xalqin, ddévlatin, camiy-
yatin ve onun Uzvlerinin manafeyina xidmat etmis, Azarbaycan dov-
latinin va xalqinin butévilyd ugrunda fadakarligla ¢alismisdir.

1969-1982-ci illards ictimai hayatin butlin sahalerinda bas vermis
kokll dayisikliklar 6z migyasina gbéra Azarbaycanin quruculug salna-
masinda an dolgun sshifaleri toskil edir. Olkemizin mustaqilliyinin ve
diunya igtisadiyyatina derin inteqrasiyasi proseslarinin hazirki méhkam
temali Heydear Sliyev tarafinden hamin illerde yaradilmis potensiala
asaslanir.
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Olkede yaranan bu veziyystden miiayyan gruplar 6z maqsadleri
Ucun istifade edirdiler. Bank sektorunda yuzlarle bank fealiyyat gos-
terir, qisa zamannda muflislesarak vatandaslarin inamini pug edirdiler.
1994-cu ilde Heydar Oliyevin neft strategiyasinin reallasdiriimasini
temin eden “©srin muqavilasi’nin imzalanmasi Azerbaycan xalqinin 6z
maddi servatlarinin, o cimladan neftinin haqiqi sahibi kimi ¢ixis etma-
sinin tentenasina cevrilmisdir. Bu muqavile 6lkamizin tarixinda yeni
dovr agmig, dinamik inkisafin tamalini tegkil edarak mustaqilliyimizin
igtisadi bundvrasinin mohkamlanmasi ve Azarbaycanin bu gun dun-
yada analoqu olmayan temple davamli inkisafl G¢ln zamin yaratdi.

Olkada ddvlet mililkiyystinin 6zsllesdiriimasine baslanmasi da
Heyder Bliyevin adi ile baghdir. ister bu sahads tekmil ganunvericilik
bazasinin yaradilmasi, istarse de dovlat programlarinin gsbulu ulu
dnderin tesebbiisii ile reallasibigtisadi islahatlarin apariimasi tgciln
vacib olan qanunvericilik bazasi islenib hazirlandi, bir sira ganun,
program, konsepsiyalar gabul edildi. “Azaerbaycanda Kigik ve Orta
Sahibkarliga Doévlat Yardimi Programi (1997-2000-ci iller)”, “Azarbay-
can Respublikasinda ki¢ik ve orta sahibkarligin inkisafinin Dovlat
Programi (2002-2005-ci iller)”, ““Azarbaycan Respublikasinda aqgrar
bdlmanin inkisafinin Dévlat Programi (2002-2006-ci iller)”, “Azarbay-
can Respublikasinin demografik inkisaf konsepsiyasi”, “Azarbaycan
Respublikasinda yoxsullugun azaldilmasi ve iqtisadi inkisaf Uzre Dov-
lat Programi (2003-2005-ci iller)” kimi sanadler mahz bu gabildendir.
Belalikla ulu 6ndar Heydar Sliyev yeniden hakimiyyate gayitmasi ile
yeni iqtisadi yuksalisin baglangdicini qoydu.Azarbaycan iqtisadiyyatina
xarici investisiyalar yatirildi.1994-ct ilde H.Sliyevin gucllu iradesi
neaticasinda “©srin muqavilasi’nin imzalanmasi yeni neft strategiyasi-
nin asasini qoydu.”@srin mugavilesi” Azarbaycanin gelacek sosial-
igtisadi inkigafinin navasi oldu.

Ulu onder "igtisadiyyati gucli olan dovilst har seya qadirdir",
"igtisadiyyat her seydir, ¢linki o, cemiyyatin bundvrasidir" kimi fikirlari
ifada etmakls igtisadiyyatin cemiyyatin inkisafinda rolunu olduqgca yuk-
sok giymatlendirirdi. 2003-cu ilden baslayaraq Heydar Sliyev strategi-
yas! yeni keyfiyyatde va yeni mazmunda udurla davam etdirilorak
hazirda tamamilsa yeni bir inkisaf dovrine qgadem qoymusdur.
ilIham 8liyevin hakimiyyste gslmasi ilo Azsrbaycan ddvlstinin haya-
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tinda keyfiyyatca yeni marhala baslamisdir. Dlinyanin an inkisaf etmis
dovlstleri sirasina daxil olmaq ugun camiyyat hayatinin butin sahe-
lerinin modernlasdiriimasi prioritete cevrilmisdir.

istifada olunmus adabiyyat siyahisi

Xalq gozeti

Economy.gov.az

Millixeber.az

Heydar Sliyev iqtisadi mistaqilliyimizin banisidir (Baki 2006)
“©srin mugqavilesi”-10 il (Baki 2004)

oD~

MILLI iIQTISADIYYATIN FORMALASMASINDA
UMUMMILLI LIDERIMIZIN ROLU

dliyeva Nigar

Azarbaycan Texnologiya Universiteti
madam.nigar98@mail.ru

Xilasa: Bu faaliyysti zamani o, fenomenal keyfiyyatlori ilo yanasi, boylk
igtisadgi kimi da hakimiyyatinin ilk dévriinde oldugundan daha gabariq ve parlaq
sokilde imkanlarini nimayis etdira bildi.1995-2000-ci illerde xarici investisiyalarla
paralel olaraq yerli manbalar hesabina kapital qoyulusunun hacmi da sabit olaraq
galxmaga bagladi.Umummilli lider Heyder Sliyevin miistesna xidmatlerinden biri de
Azarbaycanda yaxin illar arzinds sosial -igtisadi teraqqini tamin edacek sahibkarliq
mexanizminin asasini qoymasi, onu butin 6lka boyu islek mexanizma gevirmak
Ucln ganunvericilik bazasini yaratmasi ve &lkede yeni yaranmaga baslayan
sahibkarlar sinfinin formalasmasinda saxsan istirak etmasi olmusdur.

Acar sozlar: sosial-igtisadi inkisaf, mistaqillik, liberallasdiriima, Azarbaycan
igtisadiyyati, iqtisadi veziyyat, muqavile

Summary: During this activity, he, along with his phenomenal qualities, was
able to demonstrate more vivid and glorious opportunities, as a great economist, in
the early years of his rule. In the period of 1995-2000, the capital investment at the
expense of local sources began to rise steadily, parallel to foreign investment. One
of the exceptional services of national leader Heydar Aliyev was the fact that he laid
the foundation of entrepreneurship in Azerbaijan in the coming years, creating a
legislative basis for transforming it into a functioning mechanism throughout the
country and personally participating in the formation of a new entrepreneurial class
in the country.

Key words: socio - economic development, independence, liberalization,
Economy of Azerbaijan, Economic situation, contract

28



Republic Students Scientific-Technical Conference
Dedicated to the 95" Anniversary of National Leader Heydar Aliyev

Umummilli lider Heydar 8liyevin tarixi sexsiyyat kimi bdykliyi XX
asrin sonu va XXI| asrin avvallarindsa ictimai-siyasi hayatin bir gox
sahalarinde 6zunu gosterdi. Lakin tarixin gox murakkab, dramatik va
masul bir dovrinde xalqin asrlerden galen azadliq ve mustaqillik
arzularini gergaklasdirarak, mustaqil ve suveren Azarbaycan Respub-
likasini qurmasi onun dovlstgilik fealiyystini daha parlaq sakilde
namayis etdirdi. Bu faaliyyati zamani o, fenomenal keyfiyyatlori ilo
yanasl, boyuk igtisadgi kimi da hakimiyyatinin ilk dovriunda oldugun-
dan daha qabariq va parlaq sakilde imkanlarini nimayis etdire bildi.

Dogrudur, Heyder Bliyevin sovet donemindaki siyasi fealiyyati de
onun adini xalgimizin tarixinde abadilagdirmaya kifayat ederdi. ©n
yaxin tarix gosterir ki, kommunist rejiminin tezyiq ve amansizliglarina
baxmayaraq, postsovet makaninda sosial-igtisadi inkisaf saviyyasina
gora “gardas sovet respublikalarinin” arxa cargasinda yer alan Azar-
baycanda Urekagan bir maenzeraden danismagq ¢ox catin idi. Olkanin
ister neft sanayesinds, ister geyri-neft sektorunda, isterse de kend
tesarrufatinda Uzucu bir marhale hokm sirurdi. Lakin o zaman Dovlst
Tahllkasizlik Komitasinin 46 yash generali Heydar Sliyevin 1969-cu
ilde hakimiyyata galisi har seyi kokuinden dayismisdi.

...Heydar ©Oliyevin az bir muddstds bu istigamatda atiimis
disuntlmuUs ve hadefe Unvanlanmis addimlari 6z bshrasini verdi.
1994-cl il sentyabrin 20-de tazyiq ve hadelere baxmayaraq, “©srin
muqavilasi” imzalandi. Subhasiz, bu muqavilenin ¢ox boyuk igtisadi
dayari ila yanasl, olglys galmayen siyasi shamiyyati de var idi. Yaxin
vaxtlara gader dinyanin tanimadigi, iflas ve mahv olmaq tehlikasi
garsisinda olan ganc, musteqil Azarbaycan beynalxalq iqtisadi-
siyasetin maraq markeazlarindan birine, bu siyaseti miayyanlagdiran
gudratli dovlstlerin mihum igtisadi tarafdasina gevrilirdi.

“©srin mugavilesi” imzalanandan sonra aslverigli va etibarli inves-
tisiya muhitinin formalasdiriimasi Ggun gucli ganunvericilik bazasi
yaradilmaga baslandi. Olke igtisadiyyatinda aparilan islahatlar, qa-
nunvericiliyin, vergi ve bank sisteminin suratle dayisan igtisadi seraite
uygunlasdiriimasi, yeni igtisadi munasibatlere cavab vermasi 1994-cu
ilde artiq iqgtisadi tanazzllln qarsisini almaga, sabitliyin alds edilma-
sina gatirib ¢ixardl. Bunun baslica amili ise Olkaya xarici investisiya
axininin baslanmasi idi. 9gear 1993-cl ilde Azarbaycan igtisadiyyatina
he¢ bir xarici kapital yonaldilmamisdisa, artiq 1994- 2000-ci illards
olkaya 5,5 milyard birbasa xarici investisiya daxil olmugdu ki, bunun
da 3,3 milyard dollari neft sektoruna, 2,2 milyard dollari ise senayenin
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diger sahalarindaki infrastrukturun inkisafina yonaldilmisdi. Bu inves-
tisiya axini artdigca Azarbaycan sanayesi, tikinti, nagliyyat-kommu-
nikasiya ve digar xidmat sahalari dirgalmayes, 1997-ci ilden ise Umumi
daxili mahsul istehsali suratle artmaga basladi.

1995-2000-ci illerde xarici investisiyalarla paralel olaraq yerli
manbalar hesabina kapital qoyulusunun hacmi de sabit olaraq qalx-
maga basladi. Heyder Oliyevin hayata kegirdiyi igtisadi islahatlardan
sonra alda olunan galirler dovlat budcasindan, yerli sirkatlorden va
fordi soxslerden, bu ddévrde senayenin bir ¢ox sahalarine- yasayis
evlerinin va kommunal xidmat muassisalarinin tikintisina, naqgliyyat va
kommunikasiyaya, ticaret ve xidmat obyektlarinin, madani muassise-
larin, hotellerin tikintisine 9,7 trilyon manat (2,3 milyard dollar) vasait
yonaltmaya imkan verdi.

Xarici ticarstin liberallasdiriimasi va idxal-ixrac smaliyyatlarinin
sadalasdiriimasi Azerbaycanin xarici ticarat alagalarinin inkisafinin
suratlendiriimasina genig imkanlar agdi. “Heg bir dlks, hatta an boyuk
bir 6lka bels, yalniz 6z g¢argivesinda igtisadiyyatini lazimi saviyyada
inkisaf etdire bilmaz”, deyan va dlkada xarici biznes adamlari Ugln
“aclqg gapilar” siyasati elan edan Prezident Heydar Oliyev xarici
Olkalara saferleri zamani bu dlkalsrin is adamlari, sirkat rahbarlari ila
gOrusur, ganc mustaqil dovlatin igtisadi potensiali haqqinda atrafli
danisir, onlari Azaerbaycana davat edir ve yuksak biznes muhitina
teminat verirdi. Bunun naticesi 6zUnU ¢ox gdzletmadi. Artiq 1994-cl
ildeki 57 olkadan fergli olarag, 2000-ci ilde respublika 123 odlks ile
ticarat alaqasi qurmus, xarici ticarat dovriyyasinin hacmi 3,9 milyard
manata gatmisdi ki, bu da 1994-ci ilde oldugundan 2,5 dafe gox idi.

Bu giin fealiyyet gdsteren Béyiik ipak Yolunun berpasi, Baki-Tbilisi-

Ceyhan neft kemeri, Baki-Tbilisi-Orzurum qaz kameari layihalarinin
reallasmasinin ardinca hazirda gergeklagsmakda olan, Simalla-Cenubu
birlegdiracek Baki-Tbilisi - Qars yeni demir yolu magistralinin istifades-
ya verilmasi Azarbaycani nainki regionda, butin dinyada ¢ox muhim
strateji portnyora ceviracek. Bu, Hindistanin, Canubi Asiya ve Fars
korfazi, Yaxin ve Orta Sarq, Sarqi ve Markazi Avropa dlkalarinin Azer-
baycandan kegan yuklarinin hacmini ashamiyyatli derecadas artiracaq.

9dabiyyat Siyahisi

1. Agamirzayev Faxraddin-Donlsdan qurutulusa Baki 2012
2. Hacilyev Rshman B.-Azerbaycan Gencliyinin Himayadari Baki-2014
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HEYD®R SLIYEV MUSTOQIL AZORBAYCANIN
QURUCUSU KIMI

Balag6zova Aytac

Azarbaycan Texnologiya Universiteti
aytac.bvai3@gmail.com

Xiilasa: Umummilli lider Heydar Sliyevin siyasi ve iqtisadi strategiyalarini global
miqyasl tegabbiislerini mivafeqiyystle hayata kegiran Prezident ilham Sliyev
conablarinin muadrik rahbarliyi ve gergin faaliyyeti naticasinds dlkamizin sosial-
igtisadi inkisafl asasl tdhfo alde edacak.

Acar sozlar: Neft strategiyasi- Oil strategy, TRASEKA, Avropa - Qafqaz - Asiya
naqliyyat dshlizi

Summary: As a result of the wise leadership and tremendous activity of Mr.
President llham Aliyev, who successfully implemented the political and economic
strategies of national leader Heydar Aliyev on a global scale initiative, the country's
socio-economic development will make a substantial contribution.

Key words: Europe - Caucasus - Asia transport corridor.

1991-ci ilde mustaqillik alde etmig Azarbaycan Respublikasi ham
siyasi ham da igtisadi cehatdan bir cox gatinliklerle (izlesdi. Olke daxi-
lindaki gekismaler, gevrilis coehdlari ,yuksak ambisiyall qruplagmalarin
soristasiz fealiyyatlori dlkenin pargalanmasina getirib ¢ixardi. Ulu
Ondar Heydar Sliyev xalqin istayi ve gagirigi ile yenidan hakimiyyste
gayitmagqla, 6lkeamizi s6zun asl manasinda yeni bir dévra govusdurdu.
Heydar Bliyev Azarbaycana qayidanda 6lka ¢ox agir bir durumda idi.
Sonralar o gunleri canab Prezident bels xatirlayir: “Esidenda ki, manim
dogma vetenim, menim dogma torpagim dagilir, uzun muddet bu
vatanin, dlkanin inkisafina xidmat etmis bir adam kimi man biliram ki,
biz burada nalar etmisik ve bu, dagilir, subhasiz ki, zUmu qurban ver-
mali oldum va galdim, masuliyyati 6z Uzarima goéturdim”. Ulu énde-
rimizin 1969-cu ilds respublika rehbarliyina galisi ile 0lkadaki tenazzul
prosesinin garsisini almig, inkisafa nail olmusdusa, 1993-cu ilde mus-
toqilliyini itirmak tahlUkasi ilo Uzlagen Azarbaycani felakstlarden xilas
edarak demokratik, hiquqgi va suratle inkisaf edan dinyavi dovista
cevirmisdir. Ulu ondearimizin mudrikliyi, gatiyysti, iradasi sayasinda
dévlet mustaqilliyimiz sarsilmaz ve dénmez olmusdur. “igtisadiyyat
glicli olan dovlet har seye qadirdir’. igtisadiyyat bitin dévletlerin
inkisafinin 6zayini taskil edir. Igtisadiyyati zaif olan bir dévlsti heg
zaman guicli hesab etmak olmaz. Onda demak olar ki, dovlatin inkisafi
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onun iqgtisadi inkisafindan bilavasite asilidir. Azerbaycanda iqgtisadi
inkisaf Gg¢Un butin imkanlar mévcuddur. Ve Azerbaycanda igtisadi
inkisaf ®zilinemexsus inkisaf metodu ile forglenir. ilkin olaraq neft
strategiyasinin inkisaf etdiriimesi nazerds tutulur, olde olunan
galirlerin  hesabina Avropa-Qafqaz —Asiya nagliyyat dehlizinin
(TRASEKA layihasi )inkisaf etdiriimasi istigamatinda ugurlu tadbirlarin
hayata kegirilmasi tetbiq olunacaq beynalxalq shamiyyastli strategiya-
lara aid olunurdu. Dogurdan da ,Ulu Ondarin temsalini qoydugu layi-
halar 6lkamiz Ggln ¢ox ugurlu oldu.Respublikamiz naticads 50 milyard
dollardan artiqg gelir alde ederak, daha global layihalerin hayata
keciriimasi beynalxalq ticarat makaninda fealiyyet gostarmesi Ugun
yeni imkanlar alde etdi. Ulu dndarimizin uzaqgoren siyasati natice-
sinda olkemizin tabii sarvatlerinden samarali istifade edilmasi, Osrin
mugavilasinin imzalanmasi, boyuk layihalerin reallasdiriimasi Azer-
baycanda iqtisadiyyatin butin sahalarinin inkisafina, yeni istehsal
muassisalarinin yaradilmasina, yuz minlerls ig yerloerinin agilmasina,
belalikla, xalgimizin rifah halinin yaxsilasdiriimasina sebab olmusdur.
. Azarbaycanin inkisaf tarixine nazer salanda gorurtk ki, ulu énder
Heyder Bliyevin 1969-cu ilde hakimiyyata galisindan sonraki dovr
aslinda respublikamizi musteqil dovlst quruculuguna aparan yolun
baslangici idi. Azarbaycan xalqi xogbaxtdir ki, ona Heydar Sliyev kimi
mudrik siyasi xadim rahbarlik edib. Bu sozlar dunyanin bir sira dovlet
bascilarinin dilinden dafelarla saslenib. Bu, bir haqigstdir. Mahz bu
dahi insanin sayi naticesinde O, butliin hayatini dogma xalqina serf
edan, milli dovlatgiliyin asasini qoyan dahi lider idi.Butun ruhu, varhigi
ile 6z xalqgina, eline-obasina bagl olan Umummilli lider bir-birine zidd
olan siyasi quruluglarda faaliyyat goOsterse ds, hamisa xalqini
fikirlesmis, onun galacak mustaqilliyi namina ¢alismisdir. “Azarbayca-
nin dovlet muasteqilliyi sarsilmaz ve donmaz olacaqdir” deyan ulu
ondaer Artiq ¢atin gunlaerimiz arxada galmigdir. 2003-cu ilden baslaya-
raq Heydar Oliyev strategiyasi yeni keyfiyyatde va yeni mazmunda
ugurla davam etdirilorak hazirda tamamile yeni bir inkisaf dovrina
gadam qoymusdur. Ulu dndarin Azarbaycanin bu gunu, sabahi Ggln
gorduyu isler hayatimiza o gadar nifuz edib ki, bu giin Azarbaycan
deyanda umummilli liderimiz, Heydar Sliyev deyoenda isa Azarbaycan
basa dusulur. Hayatimizin har ani Ggun mustaqil Azerbaycanin quru-
cusu va memari Heydar Bliyeva borcluyuq.
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inamla deys bilerik ki ,diinya siyasstinde 6ziine mexsus mévageyi
olan Ulu Ondsr Heydar 8liyevin temsalini qoydugu ve Azerbaycan
Respublikasinin igtisadi ve siyasi hayatinda gox muhum rol oynayan
beynalxalq miqyasl layihsler Prezident ilham Sliyev cenablari tere-
finden daha da inkisaf etdirilir.Olkemiz gliini-glinden daha da inkisaf
edir, dinya olkaleri sirasinda 0z layiqli yerini tutur. Man bir taleba kimi
ulu Onderimizin tdvsiyslerine sadiq qalaraq izerime disen isi masu-
liyyatle yerine yetirmaya calisiram. Cunki Gmummilli liderimiz Azar-
baycanin galacayi olan biz, genclera inanirdi va boyuk umidler bas-
layirdi. Bu inami, bu imidi dogrultmagq, ulu dndarin qurub-yaratdiglarini
gorumag, inkisaf etdirmak ganc naslin an 6nds vazifasi ve borcudur.

Odabiyyat siyahisi
1. Sadigh A.8 Umumilli lider Heydaer Sliyev ve Azarbaycan dili Baki-2011
2. Haciyev Rshman B.-Azarbaycan Gancliyinin himayadari Baki-2014
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Introduction

The butterfly effect which is utilized in chaos theory is one of the
main concepts in the world. This phenomenon was termed in 1963 by
an American meteorologist and mathematician Edward Norton
Lawrence to clarify why the weather forecasts were mostly imprecise.
Edward utilized the accurate variables via a computer to run the
weather predictions and thereafter realized that small variation of any
provided calculation such as the speed of wind or the temperature
induced a significant effect of the following one month worth of
simulated weather forecasts. It means small changes give a rise to an
essentially different consequence. Flapping of the butterfly wings in
North America can be a reason of tornado in South America. [1]

Objective

However, the concept of butterfly effect is more than a metaphor
about the weather predictions. There are numerous facts that prove
the presence of butterfly effect. Some facts were demonstrated below:
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In 1924, the carpenter workshop of Ole Kirk Christiansen was
burnt and thus Lego was invented. After burning down of the shop of
Christiansen, he decided to build much bigger one. Unluckily at that
time he was depressed and he had to be inventive. People were not
able to buy houses, but they could buy the little models of houses he
made, and thus he became a toymaker.

Another example is related to the World War and Adolf Hitler.
Despite having very poor studying at an elementary school, he wanted
to apply for Vienna Academy of Fine Arts because he had good
painting skills. However, he was rejected twice by the academy (1907,
1908) with an explanation that he was unfit for painting. However, he
took his advice that he could show his talent more in architecture.
Failure to prepare for the financial problems and exams that he later
faces did not allow him to take the exam at the architectural school.
Thus he joined the German army and a few years later he became a
leader. P!

Conclusion

Our bodies consist of a whole system of systems. Our brains
manage our bodies and our lives. Our thoughts and moods affect the
flow of our lives, keep our health. The deaths in America are due to
poor nutrition.2

First, we need to evaluate ourselves and our body, our way of life
and start work. It is sufficient to take little steps to make proper nutrition,
exercise, and hobby a lifestyle. Small measures can eliminate the big
problem or reduce the size of the problem which can minimize its
effect.

A cross will save a horseshoe. A horseshoe- a horse, a horse- a
commander, a commander- an army, and the army saves a country.?!
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Future look of the roads

The last few decades brought advanced dramatic technological
changes to computers, cars, cell phones, cameras and some other
branches of technology, but it is obvious that roads remain virtually
unchanged. However, all the petroleum-based traditional asphalt
roads, parking lots, sidewalks, driveways and any other surfaces that
can be walked or driven upon can be replaced by so called Solar
Roadways which generate clean renewable energy with the help of
special panels that contain solar cells on them and have a function to
collect the sun light. These roadways can generate energy for homes
or businesses and provide smart, secure power grid which pays for
itself alongside with providing modern infrastructure. The amount of
produced power depends highly on some climatic factors like the
amount of available sunshine, degree of shading, season of year, time
of day and it is normal to experience solar gain during sunny conditions
and a decrease in the production during cold seasons.

Solar Road Construction

Surface layer, it is a rough enough glass layer which still allows
the sunlight to pass through to the solar collector cells.

Electronic layer: this layer contains photovoltaic cells which
collects solar energy, a microprocessor board which has a function to
sense the loads on the surface and to control heating elements
alongside with LED lights.

Base Plate layer, the principal function of this layer is to distribute
the power which is collected by the electronic layer down the line to all
homes and businesses which are connected to the solar roadway. It
has to be weatherproof in order to protect electronics layer above it.

LED lights

What is special about these roadways is the presence of LED
lights embedded in the panels which illuminate the lanes, improve the
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visibility and offer flexible markings and signage. This can enhance
modern traffic management system since LED lights are much easier
to be noticed than painted road lines during bad weather conditions or
dark nights and thus expected to reduce accident rates and to enhance
the safety of travelers during night time driving. With the help of
embedded sensors, the intelligent roads can use the LEDs to
communicate with drivers and to warn them about the impending
danger since these LEDs can be programmed to show some
instructions and warning signs like STOP, SLOW, GO, SPEED LIMIT
to the drivers when they are driving too fast or when there is an animal,
large rock, accident, pedestrian or construction work on the road
ahead. Besides, these roads can create detours for drivers in case of
any of the above mentioned situations. If a vehicle crosses the center
line too many times within a given distance, LED lights in the form of
ring appears around this vehicle which informs other drivers and law
enforcement officials about the potential danger of this vehicle. There
is no need to expend energy for lightning roads when no cars are
traveling since intelligent roadway is able to tell the LEDs to light up
only when it senses car on its surface. By this way, drivers will be
informed that an ongoing car is ahead. In addition, cities can also
benefit from this LED technology for decorating purposes during
special events or celebrations and can return to the normal condition
easily when the event is over. The same technology can be applied for
playgrounds or sport courts for creating different footprints in schools
or parks as well. Unlike asphalt roads, in the design of these roads
each panel has its specific coordinate so in the case when a panel gets
damaged, it can be easily detected by road workers which saves time
and resources. Additionally, annual repaint process of pavement
markings and road lines which cause further expenses can be avoided
after the construction of the Solar Roadways. It can be indicated that
this type of roads are not only efficient, but also environmentally
friendly since it is estimated that almost half of the greenhouse gases
which cause climate change come from the burning of the fossil fuels
for the generation of the electricity and after the construction of Solar
Roadways this problem will no longer be present.
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Heating elements

Another specification of these panels is the presence of heating
elements on them which prevent snow or ice accumulation and provide
safer surfaces for both drivers and pedestrians by keeping the roads
dry. They contain special water collecting basins under the ground for
melted ice to accumulate.

Electrical vehicles

It is known that electrical vehicles can be recharged with clean
energy from the Sun when they are at rest but it is also feasible for
them to be recharged while in motion wirelessly with the help of
induction plates embedded into the Solar Roadways which will reduce
the costs and the time required for waiting at a charging stations.

Improved power lines

In addition to the electrical power, Solar Roadways can transfer
some data signal cables like telephone, high speed internet or cable
TV through special cable corridors which have both cable and water
sections. The cable section plays a role of home for cables where they
are safe from environmental hazards and provides easy access to the
utility workers while locked for others. Water section of these corridors
contains basin for the accumulated water after the melting process of
ice on them. Currently, this is the case for power or data lines to be
damaged from different weather conditions since they are either up on
the poles or buried in the ground. That is to say, ice accumulation on
cables might result in breakage of them or since poles can be knocked
down during windy air conditions, this might in turn lead to the power
outages and require further maintenance.
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Advantages and Disadvantages of Solar Roadways

The principal advantage of the solar roadway concept is the
utilization of renewable source of energy for the production of
electricity which reduce the dependence on conventional sources like
petroleum, coal and other fossil fuels. Solar Road Panels are
completely reusable with the life span of 20-30 years which is much
greater than traditional asphalt roads which only last for 7-13 years.
The same amount of money which is being used to build and resurface
the existing roads can be spend on the construction of solar roadways
and since coal-fired and nuclear power plants will no longer be needed
for electricity generation, the cost of all these plants can also be rolled
back into the solar roadways. Besides, power distribution systems like
power poles or relay stations will not be needed which again reduces
costs. However, there are some shortcomings of this construction like
high cost of startup and maintenance, seasonal efficiency and the
planning of a city or town.
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Introduction

The total populace was approximately 7.2 billion in 2013 and is
anticipated to increment by 1 billion by the year 2025 with a normal
development rate of 1% every year. The development will be chiefly in
developing nations, with the greater part in Africa.[1]. Urban population
increments at a higher rate with roughly 1.5 % every year in a similar
period [2]. The expansion in urban population will be predominantly in
developing nations, with lion’s share in Asia, where population has
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shifted from villages to cities due to industrialization. Urbanization,
growth of population and increase in living standards are three
elements that administer the municipal solid waste (MSW) generation
increase.[3][4]. Present worldwide MSW generation level is 1.3 billion
tons for each year, and is relied upon to increment to around 2.2 billion
tons for each year by 2025.[5]. This came about because of populace
development and the waster generation rate increase per capita from
1.2 to 1.42kg for every individual in the following fifteen years. [5].
Worth to specify that worldwide average are expansive estimates
solely, as the rates changes significantly by area, nation, city and even
inside urban areas. For instances, MSW generation varies from 0.7 to
1.5 kg/day in Asia and from 0.9 to 1.6 kg/day in European Association.
[4]. These outcomes in a huge number of huge amounts of MSW
delivered worldwide consistently. [3]. The principle targets behind
municipal solid waste (MSW) management techniques are to deal with
the wellbeing, natural, aesthetic, arrive utilize resources, and financial
concern identified with uncalled waste disposal. The best possible
dealing with and MSW disposal is vital from sanitation perspective as
well as because of its financial esteem, including the commitment to
the energy sector. [6]. In spite of the reality, landfilling remains the
world’s most executed strategy for the disposal of MSW. WTE is a
demonstratively proven and productive to deal with the MSW disposal
difficulties and has the ability to add to the regularly expanding
worldwide energy requirement. This paper exhibits a short WTE
review, present market WTE status and estimates the potential
development in this sector.

Incineration

It is the creation of energy from the waste with the help of
combustion. There are various created methods over the globe [6][7].
In most countries, incineration has stayed to be the most vital piece of
MSW management. In the incineration procedure, feedstock of waste
is blended completely to keep up a more consistent heating quality
and afterward stacked into an expansive container, shelter, or other
conveyance framework. Feedstock is then conveyed along a transport
into the heater, regularly onto an evaluated stoker or other bed for
burning. This comprises of straightforwardly combustion of the waste
in overabundance oxygen with the temperature more than 800 degree
Celsius.
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As the waste is burned, discharged heat voyages upward and heat
the water in an evaporated framework, which thusly drives a steam
turbine. The most vital by-product of burning is the bottom product:
ash, which comprises of calcium, sodium, aluminum, iron, silicon and
potassium in the oxide state. These materials are available inside a
scope of 80-87% mass in the bottom ash. [7]. This procedure likewise
has the upside of decreasing waste by 80% and mass by 70% and
generally bring down the cost in contrast with different advancements.
[6].

Regional Market for Incineration in Million
Dollars

7,000
6,000
55,000
54,000
53,000

i

£2,000 22,282

51,000 57
50

2006 2011 2021
——Asla $616 51,749 56,423
== Europe %3316 52,853 55,112

Maorth America 5187 Sa57 52,282

Market Investment in million dollars

Investgation Years

Figure 1: incineration market trend of in Europe, Asia and North America

Moreover, this procedure can deal with all sort of waste including
natural organic materials, and requires a low level of innovation and
human asset abilities. The real downside of incineration is the
generation of waterborne poisons and abnormal amounts of air.
Current advancements are accessible that assist in diminishing the
ecological effects. The cost of these natural assurance techniques
constitutes around 40% to 70% of aggregate project cost. Regardless
of people, in general resistance to incineration projects which are as
yet noteworthy boundary confronting venture deployment; the
moderately minimal cost, high productivity and proven innovation
made incineration as the overwhelming WTE in the worldwide.
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Conclusion

Present worldwide Municipal Solid Waste (MSW) generation level
is 1.3 billion tons for each year and is required to increment to around
2.2 billion tons for every year in 2025. This sum may bring about huge
wellbeing, land-use resources and economic concerns if not oversaw
legitimately and properly. Coordinated MSW management approach
intends to assist guide choices about the waste generation, waste
source lessening, reuse, materials recycling, and extreme waste
residue disposal with the ideal goal to expand diversion rates from
landfills is dominant comprehensively and globally. Waste to Energy
(WTE) is a suitable choice for MSW disposal and generation of energy.
The findings of research demonstrate that MSW strategy reform is
spreading worldwide in every single country. The reform rate is
fluctuated among nations in view of the status of MSW infrastructure
and Socio-Financial qualities. The MSW policy reform will bring about
generous development in WTE market yearly investment from about
2.1 billion US dollar in 2010 to about 26.1 billion US dollar in 2025.
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Introduction

The ever-growing demand for the economically and environmentally
effective energy makes it necessary to find and develop better energy
sources that will facilitate people’s lives all around the globe. One
feasible solution for meeting this demand is the SmartFlower, which is
functionally smart and greatly effective in energy. SmartFlower is a
smart, innovatively designed, all-in-one solar power generator that
provides people with electricity and clean solar energy.

General Information

SmartFlower is an intelligent solar panel that is shaped like a
flower. The main idea behind SmartFlower is to create clean solar
power and at the same time to promote mobility free of emission. The
upper part of SmartFlowers consist of 18 meter squared panels of
solar modules that are attached to 12 large petals. Talking specifically
about the lower part, it is comprised of several intelligent functionalities,
such as batteries, control box, battery charger, and inverter.
SmartFlowers are designed in such way that not only they produce the
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energy, but also store it in the batteries. Therefore, in case of any
malfunction and failure in the device, the energy starts to be provided
from these batteries.

Working Principle

The working principle of SmartFlowers is based on tracking the
sun. This integrated solar system is moveable across the dual-axis
tracker, which gives its petals a chance to follow the sun. Once the sun
rises, the circular solar fan starts tracking the sun throughout the day.
The device always fixes itself in such way that, its fan is perpendicular
to the sun. This process of tracking the sun is workable even in cloudy
weather conditions. At night, the device completely folds itself into its
base.

A I
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Advantages

SmartFlowers have several intelligent features that makes it quite
distinct from other types of solar-based technologies:

e Smart Use

The assembly of SmartFlowers is not complex since it is strongly
bolted to the concrete foundation or to the ground at the specific
location chosen for the installation.
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e Smart Cleaning
By folding and unfolding itself, SmartFlower can easily rid itself of
snow or deposits of dirt and dust.

e Smart Tracking

The solar modular fan is constructed in such a way that it
constantly moves vertically and horizontally in order to get a 90-degree
position with the sun. Even in winter, when the sun is low on horizon,
the solar fan maintains its tracking mission. Although, SmartFlowers
require lower space to take up, they produce 40% more energy in
contrast to the traditional solar rooftop system.

e Smart Safety

In high-winds or bad weather, the SmartFlower starts folding itself
up in order to protect itself. Once these adverse weather conditions
have passed, it opens back up to produce energy.
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When we store the energy it means that we can use this energy at
what time we want. The process in which the energy is stored is called
Energy Storage. There are many advantages of Energy Storage, such
as decrease in CO2 deduction, renewables — via using wind and sun
we can get energy, when we receive energy from renewable
resources, it is called renewable energy; increase in economic value.

In the storage of the energy, main resources are wind and sun
from which the energy is received and stored for utilizing in the future
or what time it is needed, and also the water can be used for getting
gas from power.
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In this process, the solar panels are used for getting energy from
the sun, and the wind turbines are utilized for receiving energy from
the wind, so we get some power via using it we can get also gas, in.
this case we are in need of the water for obtaining Hydrogen from
electrolysis process. This process can be done from the power which
is got from sun and wind

We can use Energy Storage in buildings, houses, offices, fields,
vehicles, phones, electronic technologies and etc. where some energy
is needed for doing some work.

There are other many renewable energy sources such as
hydroelectric power, biofuel, tidal power, geothermal energy, and etc.,
but | will just talk and explain energy storage about Solar power and
Wind Power each of which is 10 percent of renewable energy sources,
respectively. | will also talk about Power to Gas process in my
presentation, but my Home System Application Project will be about
Energy Storage (Power to Electricity).

SOLAR | WIND ' HYDRO ; BIOENERGY | | GEOTHERMAL

In Energy Storage Process, the technologies can be thermal or
electrical. When the input and output is electrical, so the energy stores
are electrical (energy storage technologies about electrical —
electromechanical systems (flow cells, batteries), in which potential
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energy (to form compressed air) and kinetic energy used (flywheels)),
and when input and output is thermal, so the energy store is thermal
(in this type of storage technologies,the maintenance is heat capacity
of materials, like ice storage, systems where water is stored, materials
those phases can change).

| will talk about batteries where the energy is stored and kept for
using at other time.

Nowadays the batteries do not have long cycle life, the purpose of
the world is making batteries which will have 30 years life, beacuse if
we talk about better storage we are in need of 20-30 years lifetime.

For instance, now we can utilize rechargable batteries which is
called accumulators for storing energy, these batteries can be
recharged 1000 times.

To sum up, there are many sources for storing energy, but their
life times are not so long, to improve the advances in energy storage
one of the main principles is making storage technologies which will
have long cycle life.
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"I can't characterize the genuine issue, in this manner | think
there's no genuine issue, yet | don't know there's no genuine issue."

The American physicist Richard Feynman said this in regards to
the infamous riddles and conundrums of quantum mechanics, the
hypothesis physicists use to depict the most modest protests in the
Universe. Be that as it may, he should have been discussing the
similarly knotty issue of awareness. A few researchers think we as of
now comprehend what cognizance is, or that it is an unimportant
dream. In any case, numerous others feel we have not gotten a handle
on where awareness originates from by any stretch of the imagination.
The enduring riddle of awareness has even driven a few specialists to
summon quantum material science to clarify it. That idea has
dependably been met with doubt, which isn't shocking: it doesn't sound
shrewd to clarify one riddle with another. In any case, such thoughts
are not clearly ludicrous, nor are they subjective. For a certain
something, the brain appeared, to the immense inconvenience of
physicists, to constrain its way into early quantum hypothesis.
Likewise, quantum PCs are anticipated to be fit for achieving things
standard PCs can't, which helps us to remember how our brains can
accomplish things that are still past computerized reasoning.
"Quantum cognizance" is generally criticized as magical charm,
however it simply won't leave. Quantum mechanics is the best
hypothesis we have for portraying the world at the stray pieces level
of molecules and subatomic particles. Maybe the most famous of its
puzzles is the way that the result of a quantum examination can
change contingent upon regardless of whether we measure some
property of the particles included. At the point when this "onlooker
impact" was first seen by the early pioneers of quantum hypothesis,
they were profoundly agitated. It appeared to undermine the
fundamental presumption behind all science: that there is a target
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world out there, regardless of us. On the off chance that the way the
world carries on relies upon how — or if — we take a gander at it, what
can "reality" extremely mean?

The most famous intrusion of the mind into quantum mechanics
comes in the "double-slit experiment"

Some of those analysts felt compelled to reason that objectivity
was a fantasy, and that cognizance must be permitted a dynamic part
in quantum hypothesis. To others, that did not bode well.
Unquestionably, Albert Einstein once grumbled, the Moon does not
exist just when we take a gander at it. Today a few physicists presume
that, regardless of whether awareness impacts quantum mechanics, it
may in actuality emerge as a result of it. They feel that quantum
hypothesis may be expected to completely see how the mind
functions. Might it be that, similarly as quantum articles can clearly be
in two places immediately, so a quantum mind can clutch two
fundamentally unrelated thoughts in the meantime? These thoughts
are theoretical, and it might turn out that quantum material science has
no crucial part either for or in the workings of the brain. Be that as it
may, if nothing else, these potential outcomes indicate exactly how
oddly quantum hypothesis drives us to think. The most well-known
interruption of the psyche into quantum mechanics comes in the
"twofold opening analysis". Envision sparkling a light emission at a
screen that contains two firmly divided parallel openings. A portion of
the light goes through the openings, whereupon it strikes another
screen. Light can be thought of as a sort of wave, and when waves
rise up out of two openings like this they can meddle with each other.
On the off chance that their pinnacles match, they strengthen each
other, though if a pinnacle and a trough harmonize, they counteract.
This wave obstruction is called diffraction, and it creates a progression
of exchanging brilliant and dull stripes on the back screen, where the
light waves are either strengthened or offset.

References:
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AMORF 9RINTILORIN ALINMASI VO PERSPEKTIVLORI
Heydarova Aysan

Azarbaycan Memarlig ve insaat Universiteti
fizika.m@mail.ru

Elmi rahbar: Panahov Tahir

Atom duzulugunda uzaqg nizamhligi olmayan materiallar va
metallik arintilor amorf materiallar adlanir. Amorf (yunanca amorphous
- formasiz) hali bark maddenin qeyri-kristallik hali olub, xassalarin
izotroplugu ve arima nogtasinin olmamasi ile xarakterize olunur, yoni
arima prosesi muayyan temperatur intervalinda bas verir. Temperatur
artdigca amorf madds yumsalir ve tadricen maye hala kegir. Amorf
halda atomlarin yerlegsmasinda uzaq nizamliliq yoxdur, buna gore de
xarici tesir olmadiqgda cismin makroskopik xassalari izotropdur.

Amorf arintiloerin muxtalif alinma metodlari vardir. Metallik arin-
tilarin buxarinin kondensasiya Usulu, yuksak-suratli ion plazma usulu,
metallik arintilarin suratli tablandiriimasi,galin I6vhanin alinmasi va s
metodlar vardir. Burada U¢ asas metodu geyd etmak olar: markezdan-
gacma tablanmasi, disk Uzarina tablanma ve iki val arasinda maye
arintinin yayilmasi. $akil 1.-de bu metodlarin prinsipial sxemleri goste-
rilmisdir.

Markazdangacma tablamasi va disk Uzarina tablama metodlarinin
forgi odur ki, bu zaman erinti yalniz bir tarefden soyudulur. 9sas prob-
lem soyuducu ile toxunmayan xarici sathin kifayat qadar temizlik dera-
cesini almaqdir.

o)i{o

A !

Sak. 1. Maye haldan tablama yolu ile nazik lentlarin alinma metodlar:
a -markazdanqacma tablanmasi, b -disk (izerinds tablama, ¢ - srintinin yayilmasi
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Maye orintini yayma metodunda har iki seth eyni zamanda soyu-
duldugundan bu metod lentin har iki sathinin keyfiyyatli alinmasina
imkan verir.

Lentlarin Glgisuna gore har bir metodun 0z mahdudiyyatlari
vardir. Bu istifade olunan metodlarda isladilon aparatlarin qurulusu
ve barkima prosesinin gedisinda olan farglardan irali galir. ©gar,
markazdengagma tablama prosesindas lentin eni Smm-den kigik olursa,
yayma metodunda alinan lentin eni 10mm va daha boyuk olur. Disk
Uzerinde tablama metodu lentin enini genis dayismaya imkan verir.
Bu metod eni 0,1+0,2 mm olan nazik lent almaga imkan verir ki, bu
zaman lentin eninin daqiqliyi £3mkm -a barabar olur.

Bunlardan an alveriglisi firlanan soyuducu disk Uzerine maye
sirnaginin tokulmasi ile amorf lentin alinmasi metodudur.Bu qurgu
AzMiU-nun Metal ve erintilori fizikasi ETL-inde amorf lent almaq (igiin
istifada olunur.Qurgunun asas hissasi soyuducu barabandir. Kifayat
gader boylik soyuma siirsti almaq Ggin (10°-107C°) soyuducu bara-
banin materiali istiliyi daha yaxsi 6turan materialdan hazirlanmahdir.
Bele material kimi misdan istifade olunmusdur.

Bu materiallar dartilma zamani ¢ox yuksek mexaniki barkliye ve
mohkamliyse malikdirler.

Masingayirmada, muharrikqayirmada va avtomobil senayesinds
yuksak mohkamlik, asagi surtinma va termiki stabillik amsali
gOstericilarine malik amorf materiallar asasinda xususi ortuklarin
komakliyi ile kasici vo emaledici alstlarin sathlari yaxsilagdirila bilar.
Masalan, ilkin konstruksiya materialinin mexaniki, elektrik, magnit,
istilik ve s. xassalerini dayismakla onun real sathini barpa etmak olar.
Antikorroziya ve yeyilmaya davamli xassali goruyucu memulatlari
almagq olar. Mlasir avtomobillarde ylksak hassasligli amorf erintilor
mikrogostarici  cihazlarin tshlUkesizlik sisteminin asasini tagkil edir
(hava yastiglari, takarlerin nazarat hali ve s.) [2].

Mikroelektromexanikada yeni materiallarin tetbigi muharriklarin,
mikronasoslarin, mikrorobotlarin, informasiyani toplamaq ve 6turmak,
verilmis programa asasen harakati icra etmak qabiliyysti olan basqa
miniatlr qurgularin yaranmasinda bir sigrayiga sabab olub.

Elektronikada va optoelektronikada amorf arintilearden alinmis
lentlarin komayi ile yuksak effektivli stalanan va foto gabuledici qur-
gularin yaradilmasinda istifade edilir ki, bunun da naticasinda rabita
kanallarinin buraxici qabiliyyasti suratle artir. Nizamsiz nanokristallik
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muhitler yuksak isigligh (adi isiq diodlarindan 2-3 dafs ¢ox) ve boylk
gbrma bucaqli lazer displeylerinin hazirlanmasinda istifade edilir.
Nanohissaciklerdan tagkil olunmus kristallik material asasinda prin-
sipce linzalari isiglandiran yeni ortuklar iglanib ki, yalnis tesvirlari tutur
( Nikon kompaniyasi) [1].

Energetikada amorf materiallar mdévcud avadanhgin semaraliliyi-
nin artiriimasi dgun, hamginin alternativ enerjinin alinmasi tsullarinin
inkisafinda istifade olunur. Masalen, glinas bateriyalarinin semaraliliyi
amorf materiallardan istifada ile bir nega dafe artir. Amorf arintilerin
komakliyi ile yuksak semaralilikli yarimkegirici isig manbalerinin haya-
ta kegirilmasi prosesi mumkun olmusdur ki, bu da galecakda dinyada
isiglanmaya serf edilan isiq enerjisi sarfiyyatini 10%-o qader azalt-
maga imkan veracek. Aparilan hesablamalara gore AB$-da adi trans-
formatorun asas hissasinin amorf arintiloerden hazirlanmis transforma-
torlarla avez olunmasi il arzinde 23 mlyard kvt-saat elektrik enerjisina
ganaat edir. Bu da il arzinds giymati 1milyard dollara barabar olan 3,6
milyon ton nefte genasat demakdir. [3].

METALLARIN OPTIK V@ MAQNITOOPTIK
XASSOLORIN TOYIN ETMAK UGUN QURGUNUN
HAZIRLANMASI

Zairli Zahir

Azarbaycan Memarlig ve Insaat Universiteti
fizika.m@mail.ru, ayka03007 @mail.ru

Elmi rohbar: Panahov Tahir, isayeva Aida

Hal hazirda metallar ve onlarin esasinda hazirlanan arintiler mua-
sir texnikada ¢ox genis istifade olunur. Ona goére de fiziki xassalarin
oyranilmasi va bu fiziki xassealarin bas verma sabablarinin izah edil-
masi xtisusi shamiyyeat kesb edir. Belo fiziki xassalardan biri metallarin
optik xassaelaridir. Metallarin optik va magnitooptik xassalarinin tayin
etmak Ugun polyarimetrik Bitti metodu va ekvatorial magnitlenma bir
qurgu uzarinda yi1gilmigdir. Qurgunun struktur sxemi gokil 1-de veril-
misdir.

Sakil 1-de S-isiqg manbayi, EMM-modulyator; MDR-12 monoxro-
mator; P-polyarizator; N-numuns; L-linza; EM-elektromagqgnit; A-
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analizator; iB-idars bloku; iK-impuls giiclendirici; K-impuls generatoru;
FQ-fotogebuledici; OC-optocit; QB-i-gida bloku; B7-22 ragemli
voltmetr; B9-2-faza detektoru; U2-8 selektiv guiclendirici; [K-ilkin
guclendirici; BB-bélma bloku; SCK-sabit cerayan guiclendiricisi; QB-2
gida bloku; OYM —6zii yazan masindir.

S-manbayindan genis dalda uzunlugu diapazonuna va kesilmaz
spektra malik olan kdzarma lampasindan ¢ixan isig modulyasiya
olunaraq difraksiya qefesine malik olan MDR-12 monoxromatorunu
va Il polyarizatorunu kegarak N nimunasinin Uzarina dusur. NUmuna-
dan aks olunduqgdan sonra isiq analizatorundan kegaroek fotogabuledi-
ciya linza vasitesile fokuslanir. Spektrin yaxin infraqirmizi hissesinda
fotodiodan, goriinan hissasinds ise fotomlgavimatdan istifadsa olunur.
isiq seli U2-8 selektiv gliclondiricisinin kdmayiile geyd olunub, ragemli
mikrovoltmetra verilir. Signal selektiv guclandiriciya veriimamisden
gabaq bodyuk giris mugavimatine malik olan ilkin gliclandirici vasite-
sile gliclendirilir. ilkin giiclendirici (iK) fotogebuledici yaranan fotoce-
royan dayisikliyini miayyen saviyyaya gadar guclandirmays va foto-
gabuledicinin mugavimatina gora novbati guclendirici bloklari uzlagdir-
maga xidmat edir. Sonra signal IK-nin ¢ixisindan optik ve magnito-
optik parametrlerin tayin edilmasindan asili olaraq muvafiq bloklara
verilir. Defekts olunmus signal raqamli B7-22 voltmetrine va ikikoor-
dinath 6z0 yazan masina verilir. Qurgunun geyds ala bildiyi signalin
dayismesi 10°-dir. Qurguda istifade olunan polyarizatorlar Qlan-
Tompson prizmalaridir.Bu prizmalar azimutal bucaglari 1 dereca
daqiqlikle 6lgmaya imkan veran libli gdovdalerse yerlagdiriimisdir.

Bu polyarizator ve analizatoru dusan isiq sUalarina perpendikulyar
goymaga imkan verir. NUmuna ise xususi tutagaca yapisdirilaraq,
dusen igiq sualarina nazeren vaziyyatini dayigdira bilen limbli hori-
zontal mustevi Uzarinda yerlosdirilmis elektromaqnitin qutblari ara-
sinda qoyulur. Horizontal stolun firlanma oxu optik sabitleri teyin edile-
cok niUmunanin guzgu sathinda yerlasir. Xususi 6turicli mexanizm
vasitesile fotogabuledicilor analizatorlardan ¢ixan sUalara nazeran
voziyyatini deyisdire bilir.
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Bu qurgu spektral ayrilerin ¢akilmasi Ugln soarf olunan vaxti bir
ne¢ca dofe azaldir. Analizator va muharrik dibli reduktor vasitesile
alagealandirilmisdir. Analizatorlarin ilkin vaziyyati isigin S mustavisina
uygundur. Analizatoru idareetma bloku onun firlanmasinin avtomat-
lasdiriimasina xidmat edir. ©gar nimuna optik cehatdan izotrop—
dursa, onda polyarizator - nUmuna - analizator sisteminds nimuna-
dan aks olun-mus isigin intensivliyi asagidaki munasibati 6dayir.

Iy,.w,)= Io(sin2 w,siny , +p’cos’y, )cos2 v, +1/2 psin 2y, cos A

Bu intensivliklarden polyarizasiya ellipsinin p ve A parametrlori
asagidaki dusturlarla teyin edilir.

p=lgl//,11/12/11 , COSA :%(P+1/P)[(13 —[4)/(13 "‘[4)]
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Ellipsometrik parametrloerin tayin edildikden sonra n ve k sabitleri
nz—kz—sinzqo_1+y‘1—x2 2k 1+y 2x

tg’psin® @ _l—y 1+x*° tgz(psinzq)—l—y 1+x°
tanliklarindan hesablanir, burada
_ 2pcosA | x_2psinA

1+ p* 1-p°
Belalikla, optik sabitlarin dlgilmasi nimunadan aks olunan isigin
intensivliyinin polyarizator ve analizatorun bir ne¢a standart voziyyat-
larinda Olglimasina ve hamginin digma mustavisinin tayin olunmasina
gatirib ¢ixarir.

MUASIR ELEKTRONIKADA GES KRISTALININ
TOTBIQ IMKANLARI

Hiiseynov Siibhan

Azarbaycan Memarlig ve insaat Universiteti
fizika.m@mail.ru, azmi telli@mail.ru

Elmi rahbar: Panahov Tahir, Verdiyeva Telli

Muasir dovrda kosmologiyanin va rabite vasitilerinin siratli inkisafi
radiasiyaya davaml elektron cihaz ve qurgularin yaradilmasini taleb
edir. Amerikan alimleri (Kao va basqalar) GeS birlesmasini taedqiq
etdilar va apardiglari elmi-texnoloji arasdirmalar naticesinde muayyan
etdilar ki, GeS kristali asasinda alinmig nanostrukturlar muasir Glinas
energetikasinin va nanoelektronikanin taleblarina cavab veran yarim-
kegirici maddadir. Qalinligi ~28nm olan GeS nanotebagasindan hazir-
lanmis saha tranzistorunun optoelektron xasssleri tedqiq edilmigdir.
Coxtabaqgeli GeS saha tranzistoru gucu 1,5mkVt, dalga uzunlugu
A=633nm olan isigla sualandirildiqgda diger layl kristallarla (GeSz;
SnS2) muqayisada daha boyuk carayani glclandirma amsalina malik
olur. Coxtebaqgali GeS fotodefektorlari analoglari ile miigayiseda daha
bdylk xarici kvant effektivliyi va geyda alma qgabiliyyati ile xarakterize
olunur. Bu cihazin D" geydealma gabiliyyati Si ve inGaAs esasinda
hazirlanmis fotodiodlarin muvafiq parametrlori ile miqgayise olunandir.
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GeS fotodefektoru uzun muiddat (t>1 saat) istismar olunduqda da
stabil is rejimini saxlayir. Genis spekrtal diapazonda yuksak fotogene-
rasiya qabiliyysti ve uzunmuddatli stabil is rejimi GeS saha tranzis-
torlarini galacekda optoelektron cihazlar siyahisinda ylksak keyfiyyatli
fotodetektor kimi yer tutacagina zemanat verir.

Lazer fotolizi Gsulu ile sintez edilmis GeS ve GeS:2 heterokecidi
termik demlamaya qoyulmusdur. Bu struktur boyuk tutuma malik
litium-ion batareyalari yaratmaq Ugun perspektivli material hesab
olunur.

GeS layh kristalinin elektrofiziki, fotoelektrik ve optik xassaleri
atrafli tedqiq edilmisdir. GeS kristali qara fosforla eyni struktura ma-
likdir. Bu kristal elektron mikroskopiyasi, rentgen difraksiyasi, Roman
va rentgen fotoelektron spektroskopiyasi metodlari ils tedqiq edilmis-
dir. MUayyan edilmisdir ki, GeS-in sathindaki oksid tebagalari onlarin
elektrokimyavi xasselarina guclu tasir edir. Belo ki, elektrokatalitik
usulla aparilan reaksiya zamani hidrogen ayrilmasi bag verir. Bu
sababden de A"'BY! va AV B"! tip layh kristallarin galecekda elektro-
kimyavi xassalarinin tedqiqi ve tatbiqi perspektivlari yaranir.

GeS-dan sublimasiya metodu ile alinmig monokristalik nanolentlar
sintez edilmisdir. Struktur analiz gdsterir ki, [001] istiqamatinda yetig-
dirilmis bu nanolentlarin galinigi 20-50nm, eni bir nege mikron, uzun-
lugu ise yuzlarle mkm tertibinda olur. p-tip kegiriciliya malik bu
nanolentlar yuksak fotohassasliga malik olub spektrin batin gérinan
oblastini shate edir. Maxsusi udulma oblastinin kenari iss 750 nm-a
tosaduf edir. Yuksak anizotropluqg, fotohassaslig, kvant cixisi GeS
nanolentlarindan goérinan oblastda islayen yarimkegirici xassaya
malik fotokegiriciler yaratmaq imkanini tamin edir.

Sublimasiya metodu ile alinmig GeS nanotabagasi mikrometrik
Ol¢uli monokristaldir. Optik 6lgmaler naticasinde muayyan edilmisdir
ki, bu nanostrukturlarin gadagan olunmus zonasinin eni muvafiq
olaraq 1,6eV va 1,2eV-dur. Taedqiqatlar gosterir ki, bu strukturlar lazer
diodundan digen monoxromatik isiga (A=405 nm) c¢ox hessasdir.
Mugqayiselar gostarir ki, GeS nanostrukturlari diger metal halkogenid-
lerinden daha fotohassas yarimkegirirci maddalardir.

GeS layli kristalinin praktiki tetbiq imkanlari yalniz mikroelektroni-
kada, super kondensatorlarin, ginas elementlarinin, nanostrukturlarin
hazirlanmasinda baza materiali kimi istifade olunmaqgla mahdudlan-
mir. Maasir elektronikanin asasini ¢ox kigik Olglys, boyuk faydali is
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amsalina, ¢coxsayll funksiyalara malik nanostrukturlar taskil edir. Bela
strukturlara aktiv ve qeyri-aktiv althqglar tzarinds formalasan kristallik,
amorf, sise, maye kristal formall nazik tabagaler, bu nazik tabagalarin
istiraki ile muxtslif texnoloji metodlarin, miasir cihaz ve qurdular
vasitesila hazirlanan Sottki ¢apaerleri, iki daha ¢ox yarimkegirici mad-
danin kontaktindan hazirlanmis heterokegidlor toskil edir. EIm vo tex-
nologiya inkisaf etdikce bu strukturlarin kombinasiyasindan hazirlan-
mig cihazlarin-fotodetektorlarin, tranzistorlarin, lazerlerin, isiq diodlari-
nin, optik informasiya vasitalerinin ¢esidi va spektrial tadbiq oblastlari
genislenir. ilk defe R.L.Anderson terefinden hazirlanmis GaAs-Ge
heterokecidini o dovrde yaradilmasi mumkun hesab olunmayan enli
zolaqli emitters malik heterokegcidlar taskil edirdi. Bele heterokecidlarin
yaranmasl ugun yukdasiyicilar kigik effektiv kutlaya, boyuk qadagan
olunmus zonaya, suall rekombinasiyaya, boyuk udulma emsalina, duz
elektron kecidina malik yarimkegirici maddalar taleb olunur. GeS layl
monokristalli ve onun lantanoidlarle asqarlanmig analoglari yuxarida
gostarilon sartlerin demak olar ki, hamisini 6dayir. Boyuk f.i.a., Kicik
gerginliya malik heterokecid yaratmaq lUgln GeS-in gafas parametr-
larina yaxin, n-tip kegiriciliya malik yarimkegirici element va ya bark
mahlul segmak lazim galir. Secilan birlesmanin kimyevi cahatden
dayanigli olmasi yaranacaq heterokecidin etibarhiligini va istismar
muddatini uzadir. Hazirda daha gox A"'BY tip, duz kecidli yarimkecirici-
lorin kontaktindan hazirlanan heterokegidlarin otaq temperaturunda
bipolyar tranzistor, tiristor, Glines batareyasi kimi normal faaliyyat
gOstermasi bu tip maddalars olan maragi xeyli artirdi. Ke¢an asrin 80-
ci illerindan baslayaraq heterokecidlerin “xaritasina” AVB"' tip yarimke-
girici birlegsmalar daxil oldu. Ona gora ds yeni nasil, daha genis tayinata
malik heterostrukturlarin yaradilmasinda GeS matrisasi ve onun
lantanoidle asqarlanmis analoglari spektrin infraqirmizi oblastinda,
¢ox genis temperatur intervalinda rekombinasiya sualanmasi ile xa-
rakterize olunan maddalerin tetbigi qaginilmazdir. Apariimig nazari va
eksperimental tadgigatlar onu demaya asas verir ki, GeS maddasinin
muxtslif modifikasiyalari (layl, iynagakilli monokristallar, amorf nazik
tebaqalar, susasakilli halkogenid) muasir elektron sistemlarinde boyuk
praktiki tatbiq imkanlarina malik olub dinyanin taninan elm markazls-
rinda va universitetlorinda dyranilmakdadir.
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INSAATIN INKISAFINDA FiZiKANIN ROLU

Sultanov ilkin

Azarbaycan Memarlig ve insaat Universiteti
fizika.m@mail.ru

Elmi rahbar: Panahov Tahir

insan oglu diinyaya goéz agdi§i zamandan bari,etarf mihiti basa
dismays,anlamaga calisir. ilk insan bels, 6ziinln xarici qiivvelarden
gorumag, yasamagini temin etmak Ugln bir seylar insa etmays mac-
bur olmugdur. Zaman kegdikca insan Oyrandiyi malumatlari daha da
artirir va bu melumatlara,tecribaslara asaslanaraq daha mikemmal ve
murakkab ingaat isleri aparir. Bir sira tarixi abidalerin mohtagemliyi
bize bunu demays asas verir. Ug min illik tarixe malik olan Afinanin
markazinda hundurliyd 156 metra gatan gayaligQ meydangasinda olan
Akropol tarixi memarliq abidslari va gadim Misir pramidalari insani
heyrate salan amillerdendir. Bu abidalarin ingaat prosesini tasavver
bele etmak imkansizdir. Agirhdi 20 tona ¢atan gaya pargalarinin sade-
co qul amayi ile dasinmasi ve insaat igleri Ggln istifadasi cox murak-
kab bir prosesdir. Bu abidalerin sirlerini helada aydinlasdira bilmirik.
Hetta bir manbaya gora alimizda olan an son texnologiyalarin komayi
ile bele Misir piramidalarini insa edsa bilmarik. Amma U¢ min il avval
sadaca qul amayi ile bunu bacarmisdig. Glnlnltzdads insaat sahasi
cox suratla inkisaf eden sahalardan biridir ve bu inkisafi fizika elminin
komayi olmadan tasevvur etmak bele mumkunsuzdur. Artiq yuksak
martabali ingaat iglari aparmaq ug¢un qul amayindan deyil bir nege
daqgigadae istanilan agirhgr yuk qaldirici kranlar vasitesi ile edirirk. Bir
sira robortlar,cihazlar va masinlar sayasinds insaat isleri cox daha
suratli ve daqiq aparilir.

Fizikanin inkisafi va kdmayi ila birlikds ingaat islarinde etdiyimiz
hesablamalari daha deqiq ve daha semarali Usullarla edirik. Sadace
fizikanin statika (tarazliq) bolmasinin kdmayi ile biz konstruksiyalarin
dayaniqglliq gertlarini dyrenirik.

Elektrik vo akustika (sas) fizikasinin komayi ila yaratdigimiz,
hazirladigimiz sistemlerde daha rahat ve saglam yasaya bilir, alave
xarclari minimum hadda endiririk.

58



Republic Students Scientific-Technical Conference
Dedicated to the 95" Anniversary of National Leader Heydar Aliyev

Artiq daha kicik katleya malik olub
daha yuksak keyfiyyotlori 6zlinde sax-
laya bilan materiallar da alds eds bilirik
ki, bu da fizikanin rolunun vacibliyini
gOsterir.

XX osrin 90-ci illserindan baglaya-
raq fizika,kimya ve muhandislik elmla-
rinin naaliyyetlarine asaslanan yeni bir
texnologiya-nanotexnologiya intensiv
inkisaf edarek XXI asrin texnologiyasi
statusu gazanmaqg azmindadir.

Karbon atomlari ile aparilan nanotexnoloji proseslarda alinan
nanoborucuq 6 dafe poladdan yungul olmaslna baxmayaraq ela o
gadarde mohkamdir. Bu nanoborucuglardan,silisium va elece da
almazdan alinan nanoliflerin méhkamliyi o gadar boyukdur ki, bu sapin
bir denasi ila fili asmaq olur, min denasi ile ¢ay Uzerinde asma koérpl
diuzeltmak olar.

Nanotexnologiyanin inkisafi ile bir- NANO CONCRETE

likda insaati daha suretli,daha ucuz,
daha guvenilir ve daha ¢ox néve sahib
kanstruksiyalar hazirlamaq mumkudn-
dir. insaatda istifade olunan betonun §
torkibine nano-silikatlarin slavae olun- K
masi onlarin su kecirmazliyini artira §
biler ki, buda betonun keyfiyyat ve uzun
Omurliydna 2 defeya gadar artirar.

insaatda istifade edilon an énemli =
materiallardan biride susalordir. Nor-
mal sugelarin tarkibine titan-dioksid
hissaciklarinin salavasi ile nano slgaler
elde etmak mumkindur. Bu nanogusalerin digarlarinden asas farqi
cirklenmamasi, 6zU-6z sathini temizlemasidir ki, bu sayadade alava
xarclardan qurtulmus olarig. Yangin qorumali olan sussalerda bir
nanotexnolojik mdcuzadir. Bela ki, bu tip slseler xaricde yaranmis
istilik ve ya isigI heg¢ bir sert daxilinds igeri buraxmamaq kimi bir
Ozaelliya sahibdir.

Natice etibari ila, ingaat sektorunun inkisafini fizika elmi olmadan
disunmak olmaz. Har giin aparilan muxtslif tacribaler, arasdirmalar

S

MEGHA BALLARI AND PRACHI BORKAR
VISEM CIVIL
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bize maddsleri daha yaxsi basa dusmayimizda,yeni ,daha ucuz va
soemarali maddalar hazirlamagimizda ve albatdaki bu maddaleri tetbiq
etmayimizda bdyluk komaklik gostarir. Bu gln insaat sahasinde her
hansi bir yeniliya imza ata biliriksa bunu ilk névbada bu mohtagem
elma-Fizikaya borcluyuq.

KVANT KOMPYUTERL®ORI

ibrahimov Elcan

Azarbaycan Memarlig ve insaat Universiteti
fizika.m@mail.ru, elcan.ibrahimov.98@gmail.com

Elmi rahbar: Panahov Tahir

isin @sas magsadi elmi arasdirmalarimiz zamani mirokkeb
hesablamalarimizda istifade eda bilacayimiz yeni bir kompyuter névu
olan - Kvant kompyuterloerin ig prinsipi,daxili prosesleridir. Manim
alavam ise, hal-hazirda istafada etdiyimiz iki aded Kvant kompyu-
terdaki maddi ve cismi(handasi dlgller) problemlarin hallli ile bagdlidir.

GUnumuzda universtetlari, maktablari, is yerlorini, ofisleri, Umu-
miyyatle heg¢ bir miassiseni ve hatta fordi evleri bele kompyutersiz
tesavviur etmak olmaz. Muxtalif nGv kompyuterlar bizim iglarimizi daha
suratli va daha sade etmayimiza kdmak edir. Bundan alava ferdi komp-
yuterlarden bagga xususi elmi arasdirmalar,hesablamalar etmak Ggln
“super-kompyuter” adini verdiyimiz cihazlarda moévcuddur. Amma
zaman kec¢dikce insan oglu daha mukammeal ve suratli olmaga galisgir.
Aparilan elmi arasdirmalar maddeanin temal hissaciklerini tapmaga
¢alisir. Nada olmasa maddanin na oldugunu bilmadan ondan bir seylar
yaratmaq dahada ¢atinlasir. Kvant fizikasi har gin yeni kagvlera imza
atir.Bu gun kvant fizikasindan istifade edarak yeni bir kompyuter névi
Kvant kompyuterlari yaratdiq. ©vvalca kvant fizikasinin bu isde bize
komayini aydinlasdiraq:

1800-cu illerin avvalleri va insan oglu har gdézunu ag¢diginda gor-
diUyu isigin na oldugunu,nadan teskil olundugunu bilmir. Bu mdvzuda
ilk fikiri 1801 ci ilde Thomas Young bir coxlarimizin bildiyi ve haleda
tamamlanmamis “Qosa yariq” tacribasina asasan irali surdu. Tacru-
banin muasir Usulla izah edak:
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Bir isig manbayinin énlna Uzarinda iki paraler saquli yarig olan
mustavi yerlasdirok. Klassik fizikaya gore ekranda(divarda) iki diiz xatt
soklinds isiq olmalidir. Amma go6zlanilen olmur ve ekranda 5 adad isiq
yaranir.
Young bunun sababini isigin
dalga oldugunu deyarak izah
edir. Lakin 1900-cu illarin avval-

lorinde  Alman fizik  Albert

Einstein fotoeffek hadisesi Uze-

rinde arasdirmalar edir va igigin

fotonlara (hissaciklera) sahib ol-

dugunu deyir. Albert Einstein bir  maecomste

postulatda isigin hem hissacik e

hamda dalga oldugunu iddia edir |

va qarsisinda bels bir sual yara- scTeen with opticdl  ophicel scraen
nir: isiq ne vaxt hissacik ne

vaxt dalga olur? Qosa yariq tacribasini yenidan etmak geararina galir
va igIqg manbayini har iki saniyadan bir sadace bir elektron gondaracak
sokilde duzaldir. Normalda sadaca bir fotonun yaratdigi isiq olmasi
gozlensada ekranda yena bes adad isiq yaranir. Bele bir dustinca
yaranir: isiq eyni zamanda har iki yarigdanda béliinmadan ve
dalga olaraq kegir. Bu hadisaya Superpozisiya adi verilir. 1900-cl
illarin sonlarina dogru qosa yariq tacribasi bir daha takrarlanir amma
bu dafs is1gin hansi yarigdan kegacayini 6l¢gan bir cihazdanda istifade
olunur. Tacruba aparilir va gox maraqgli bir natice alinir ki, buda isigin
O0zunu hissacik kimi aparmasindan dolayi olur. Belaki Eingteinin
garsisinda duran sualin cavabi melum olur. isiq onu élgdilyiimiiz
zaman hissacik aks halda dalgadir. 2000-ci illerin avvallarinda
toecrubads isiq manbayi yerina elektron, daha sonraysa atom gonde-
ron bir qurgudan istifada olunur. Naticeysa eyni olaraq qalir. Misahida
apardidimiz zaman hissacik aks halda dalga. Malum olur ki, sadeca
iseq deyil maddidi eyni qurulugsa (hem dalga hemda hissacik) malikdir.
Bas bunlarin kompyuterlerle na salaqasi var? Gunumuzdse kompyu-
terlor on miiasir emaliyyat sistemleri (i0S, Windows ve s.) ile calisir.
Vo bu amaliyyat sistemlari kodlardan ibaratdir ki, bu kodlar yalnizca
Sifir (0) va (1) lerdan taskil olunur. Bu 0 va 1 lare bit adi verilir. Belaki
bir bit ya sifir yada bir olur va kopyuter bu bitlerdan istifade edarak bizs
lazim olan igleri gorir. Kvant dunyasindaysa iglerin daha ferqgli irer-
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ladiyini musahide etdik. Bele ki, kvant kompyuterlerda bitler yerina
Qubit lerden istifada olunur.

Bir Qubit isiq kimi eyni zamanda iki yarigdanda bolinmadan kega
bilir: Hom bir hemda sifir olur ve ya sifir va bir arasindaki sonsuz sayda
koddan biri. Kvant kompyuterlerin nazari cehatden hazirlanmasinda
problem yoxdur amma giymati Marsa getmekdoen daha ¢oxdur. Hal
hazirda slimizds iki adad kvant kompyuter varki bunlarda Google va
IBM kimi nshang sirketlore moexsusdur.Bu kompyuterlerin qisaca is
prinsipi beladir: Sixisdiriimis ionlar kigcik dlcide hesablanmasi har
ionun bir kvant biti yaradan ionlarla lazerler vasitesi ila tarazlagdiril-
masi hesabina olur. Tabiiki bu proses xususi otaglarda: vakum muhit-
da va gox soyuq (-100,-120°C) aparilir. Bu kompyuterlarin xarcinin gox
olmasinin iki asas sababi var:

e Lazerlarin Soyudulmasinin ¢atinliyi

e Milyonlarla lazerin istifadasi
Bu maddi ¢atinliyin garsisi-

ni almaqg Ugun dustindlydm bir | Quantum bit- qubit

fikri bolugmak isteyiram. Lazer- P P

lar svezina kvant kompyuterin | Y

mikro sxemasina kicik dlgude -==1tr== o)+ |1)

woltajlar vermak va bu tarazhigi( ’

har ionun bir kvant biti yaradan

T "

ionlarla) yaratmaq olar.Kvant | 0! 1) |
kompyuterlarinin bir sira xusu- .
siyyatlorini normal kompuyuter- | Classical Bit Qubit J

larle muqaisas ile aydinlasdiraq:

e Normal kompyuterlarden 100 milyon defe daha suratli

 indiye gader diizeldilmis biitiin kompyuter,telefon ve adilli sistema
malik butlin cihzalarin etdiklarinin camini 4 saat arzinde edas

e 1 saniada etdiyi isi normal kompyuterloer 3.5 aya edir.
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MUHITL® QARSILIQLI 9LAQSD® OLAN
QEYRI-BIRCINS NANO GUBUQLARIN DAYANIQLIGI

Racabov Viigar, Latifov F.S.
Baki Miihandislik Universiteti

Sehiyyads, biologiyada, mikroelektronikada yeni materiallarin
totbigi onlarin fiziki-mexaniki xassaleri ilo lokal struktur parametrlar
arasindaki slaganin dyrenilmasini telab edir. Diger terefden nanosis-
tem ve nanoqurgularin (nanoboru, nanoyay, nanohiroskop va s.)
modellasdiriimasinda tez-tez mahdud Olgulu ¢ubug, I6vhe, ortukler-
den genis istifade olunur. is seraitinde bels sistemlor miixtslif mdhit-
lorle qarsiligh alagads olurlar. Odur ki, geyd olunan sistemin muhitin
tasirini nezera almaqgla gerginlik-deformasiya vaziyyatinin tadqiqi
aktual olaraq gqalmaqgdadir.

[1 — 4] islerinda qeyri-bircins nano-mikro elementlarin Eringen
nazariyyasina gora mohkamliyi ve dayaniqligi, maxsusi ragsleri tadqiq
olunmusdur. Muhitle temasda olan qeyri-bircins Eyler-Bernulli nano
elementlarinin qeyri-lokal nazariyyaya géra maxsusi ragsleri [5] isinda
nazarden kecirilmigdir.

Taqdim olunan maqaleds Eringen tarafindan teklif olunmusg qgeyri
- lokal elastiklik nazeriyyasinin fiziki hal tanliklerinden istifade edil-
makle Eyler-Bernulli gubuglar nazariyyasine gore qeyri — bircins
cubuglar dgun alinmig rags tenliyinden istifade etmakla muhitle gar-
sihqgli temasda olan geyri-bircins nano gubuglarin dayanighginin itiril-
masina uygun bohran quvvasini hesablamaq uUgun analitik ifade alin-
misdir. Mahitin tasirini nezare alan Pasternak modellarden istifada
olunmusdur. Cubuglarin materialinin geyri-bircinsliyini nezara almagq
Ucun Yung modulu koordinatin funksiyasi gabul edilmisdir.

K.A.Eringenin geyri-lokal elastiklik nazariyyasina asasan muhitle
temasda olan qeyri-bircins nano elementlerin dayanighgini tedqiq
etmak Uglin asagidaki tenlikden istifade edacayik [4]:

a—2(—I(Iaz—w)+,ua—2 2 (Paw)—q+moaa%v— m ot ]+q—

ax? ax? ax2 lax \' ax 2 9t29x2
b} ( ow 92w a%w

- P—)zm———m— 1
ax ' ax 0 5¢2 2 9t29x2 (1)
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Burada, my = [ pds = ps; m, = [z*ds = psil—z, q — mahit tersfin-
dan gubugun sethinda tesir edan sapslenmis qlvvadir, u = (eqa)?.

Hesab edaceyik ki, material geyr-bircinsdir, yani elastiklik modulu
galinhg koordinatinin kasilmaz funksiyasidir: E = E(z). KI gubugun

Umumilagsmis sertlik xarakteristikasidir. 9ger E = E|, (1 + V;_i) soklin-

da deyiserse, bu halda KI = E,I (1 +y%) olur. Burada E,I uygun

bircins gubugun sertliyidir. Farz edacayik ki, cubuga yalniz ox boyu
sabit sixici quvva tasir edir, yani (3.1) tenliyinde P=const qabul edilir.
Muhitin tesirini nezare almaq Ugun Pasternak modelindan istifada
edacayik:

q= (& +4, —Z\JW ,q,q, —sabitlordir. (2)
dx
(1tenliyinin periodik hallerini
wixt) = w;(x)e’* 3)
soklinda gabul etmak olar. (3) ifadasini ( 1)tenliyinde yazaraq alariq:
d, % + d, d;‘:;l —rw; =0 4)

Burada asagidaki avezlemalar edilmisdir:

dy = KI — pP — pmyw? + pudo,
d, = myw? + P+ ug — §o + umow?, v = mow? + g (5)

w-maxsusi raqgs tezliyidir.
(4)-tenliyinin Gmumi halli asagidaki kimidir:

w; = ¢;Ssinax + c,cosax + c3shfBx + c4chfx (6)
Burada

1 1

C1, C2, C3, €4 - sarhad gertlorindan tayin edilon inteqral sabitloridir.
Xususi halda a=0, P=0, m2=0, u=0 olarsa, klassik local elastiklik naza-
riyyasina gora baxilan masalanin halli alinar.

(6) ifadasinin kdmayi ile bazi gevirmalarden sonra alariq:

% = a(c; cosax —c, sinax) + B(cz3 ch Bx + ¢4 sh Bx) (8)
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d%w

M= —d, —z — Mrwy = (dya? — ur)(c, sinax + c, cos ax) —
(d1B? + ur)(cs sh Bx + c4 ch fx) 9)
N = —d, d;:‘;l - d, % = a(d;a? — dy)(c; cos ax — ¢, sinax) —
B(d,p?* + d,)(c3 chBx + cy shBx) (10)

(7) tenliyindan alariq:
2dia — dy)? = d? + 4d;rveyad,a* — dya’? —r =10 (11)

Burada (5) ifadaslerini yazaraq alariq:
(KI — pP — pmyw?® + pgo)a* — (myw?® + P+ ug — go +

umow?)a* — —mow?+§ =0 (12)
(12) tenliyindan P quvvaesini tapa bilsrik:
P
_ (KT — pmyw® + pugo)a* — (myw? + ug — §o + pmew®)a’—mow?® + §
a?(ua® —1)

Asagidaki kimi isaralemalar gabul edak:
s1 = KI — umyw® + udo; s, = myw? + pug — go + umow?; s;
= —mow? + §
Bu isaralemalarde P qlvvasinin ifadasini asagidaki sakiloede yaza
bilerik:
_ siat —s,a? + 55
— a?(ua? - 1)

Cubugun har iki ucunun oynaqgli barkidildiyi hala baxaq. Bu halda x=0
va x=a olduqda asagidaki serhad sartlari 6denmalidir:

_ — d2W1 2
w1 =0ve M= —d, Tz Mmowtw, = 0 (13)
Ve ya bunlara ekvivalent olan
2
wi=0vei =0 (14)
dx

sortlari ddanmalidir.
P#0 ve a?# B2 olduguna gore serhad sartlarinden c2=0 va c4=0 olur
Vo c¢; sinaa + c3 shfa =0,

¢; sinaa (d,a? —ru) — c3 shfa(d,p? +ru) =0 (15)
tonliklari alinir. Buradan ayintinin sifirdan fargli olmasi tgun (3.35)
sisteminin determinantini sifira baraber edarak alinir:

sinaa = 0 vayaa,, = % (16)
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sjat—s,a?+s;3
a?(uaz-1)

nm\* nim\ 2
() —=(G) +s
 mm\2 [ (nm\?
(%) (“ (%) ‘1>
Bu ifadadan istifade etmakle béhran quvvaesini teyin eda bilarik.

Bunun Ugun P-ya minimum veran n —i teyin etmak lazimdir. Bu isa

d—i = 0 toenliyinden teyin olunur. Téremani hesablayib sifira baraber

an = % oldugunu P = ifadesinde nazers alsaq, sixici

quvve Ucun alariq:

etsak, n —a nazaran agagidaki bikvadrat tenliyi alarq:
4

V(Y 4 AR _
2(us, — s1) (a) n* —4us; (a) n*+2s; =0
Alinmig bikvadrat tanliyin koklarini asanligla tapa bilarik:

4uss+VD | 4ps3—
n —+—’ ; —+—/
12 US2—$51 34 US2—S1
= 16u*s§ — 1653 (us; — s1)
Tapilmis n,, n3,4 koklarinden P —ya minimum veran segilorak,

P —nin ifadasinda yerina yazilaraq, bohran qlvvasinin ifadasi alinir:

4 2
NpminT NninT
Sl ( a - 52 a + 53

(=) (o )
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OZLU-ELASTIKi MAYE iL® TOMASDA OLAN
MOHKOMLONDIRILMiS QEYRI-BIRCINS SILINDRIK
FORMALI KONSTRUKSIYA ELEMENTLORININ
PARAMETRLORININ OPTIMALLASDIRILMASI

Agayev Riifat, Latifov F.S.

Azarbaycan Memarlig ve insaat Universiteti
flatifov @ mail.ru, rufat.83@mail.ru

Sanaye, mulki tikinti sahasinda genis yayllmig nazikdivarli silindirik
formali konstruksiyalarin ve ya konstruksiya elementlarinin dinamik
sortlik xarakteristikalarinin tadqiqi ve bele konstruksiyalarin optimal
variantinin secilmasi ile bagll masalaler 6z aktualliglarini indi da
saxlamaqdadir. is rejiminde bele konstruksiyalar mixtslif mihitlerls, o
cumladan, muxtalif mayelarle tamasda olurlar. Muxtalif izotrop bircins
materiallardan hazirlanmig silindirik formali konstruksiya elementls-
rinin méhkemlik ve dayanigliq masalaleri elmi adebiyyatda otrafli
tedqiq edilmisdir. Son zamanlar sunii va kompozit materiallar texnolo-
giyalari suratle inkisaf etdiyina gora bir cox hallarda konstruksiyalar bu
cur materiallardan hazirlanirlar. Bu zaman materiallarda muxtslif geyri
bircinslik xassealari amala galir va bunlarin konkret masalaler hall
edildiyi zanan nazars alinmasi zerurati yaranir. Bu cur faktorlarin ne-
zars alinmasi, xususile, dayaniqgliq ve raqs masalalarinda boyuk ahe-
miyyat kasb edir.

Konstruksiyanin optimal varianti dedikds, ¢akisi yungul olub, iqti-
sadi baximdan maya dayari asagi olan, mohkamliyi praktikanin tala-
batina cavab veran konstruksiya basa dusulur.

Taqdim olunan maqals 6zlu-elastiki maye muhitle garsiligli tasirde
olan, qabirgalarla mohkamlandiriimis qgeyri-bircins silindrik gabigin
optimal variantinin segmasina hasr olunmusdur.

Masalanin halli 6zlu-elastiki maye muhitle garsiligh tesirde olan,
gabirdalarla moéhkemlandirilmis geyri-bircins silindrik gabigin maxsusi
roegs tezlikarinin tapilmasina gatirilir. Mexsusi raqgs tezlikari malum ol-
dugda geyd olunan konstruksiyanin optimal variantini segmak Ugun
optimallasdirma ve ya nisbi effektivlik amsali parametri daxil edilir.
Nisbi effektiviik smsali ve ya optimallagdirma parametri (£ olaraq

mohkamlandirilmig, 6zlu-elastiki maye muhitle qarsiligh tesirde olan
geyri-bircins  silindrik gabigin maxsusi raqgs tezlikarinin kvadratinin,
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onunla eyni ¢akida olan hamar 06zlu-elastiki maye mduhitle qarsiligh
tosirds olan geyri-bircins silindrik gabigin maxsusi rags tezlikarinin

kvadratina olan nisbati gabul edilir:

2
a

p=—pin (1)
a)Omin

Bu nisbati maksimal giymat alan qgabigin Olguleri v materiali
samarali variant hesab olunur.

Masalanin gqoyulugu beladir: silindrik gabigin radiusu va uzunlugu,
yani, asas Ol¢uleri, 6zl0 mayeni va gqabirgalari xarakteriza eden para-
metrlar verilir. Konstruksiyanin g¢akisinin minimumunu tamin eden
gabigin galinhginin, qabirgalar sayinin ve diger parametrloerin tayin
olunmasi talab olunur. Onu da qeyd etmak lazimdir ki, sistemin garginlik
vaziyyeati mdéhkamlik sartini 6demalidir. Optimal va ya semarali varianti

segmak Ucln asagidaki parametrler muxtslif variantda variasiyalanir:

. h
gabidin nisbi galinhgi 2 = E boyuna va enina gabirgalar arasindaki

2R

masafelarin qabirgalarin qalinhdina olan nisbati alzﬁ,

a, = L ; boyuna qabirgalarin ¢akisinin enina qgabirgalarin
(k,+1)h

¢okisina olan nisbati goé , qabirgalarin Gmumi ¢akisinin gabigin ¢akisina
olan nisbati gol', geyri- bircinslik parametri <. Optimallasdirma masalasi
h*,a,a,, @ , @,,a parametrlerinin miixtslif giymatlerinde Rea,

tapilmasina getirilir. Tapilmis Rew, tezlik parametrine asasen nisbi

effektivlik amsall ve ya optimallasdirma parametri ¢ —nU tapmagq olur.
Bunun Uglin [1 — 4] islerinde alinmis naticalerdan istifade olunur. u

nisbi effektivlik emsali ve ya optimallagdirma parametrinin maxtalif goé

—lar voa «-lar Ggun (pl'—den asihligi sakil 1-de verilmisdir. Qrafikde
bltdv xetlare «c= 0, qiriq xatlere «= 0,3 giymatleri uygundur. Hesabla-
malarin naticeleri gosterir ki, optimal varianta x . =16,21 giymati

uygun galir ve silindrik gabigin materialinin geyri-bircinslik xassasinin
ve mayenin 6zlullyunun nazars alinmasi optimallasdirma va nisbi
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effektiviik amsali parametrinin maksimumunun daha tez almasina
sabab olur. Qabirdalarin en kasiyi dizbucaqlh formasinda goéturil-
musdur. Qabul edilmisdir ki, gabirgalarin nisbi qalinhidi, onlar ara-
sindakl masafa verilmisdir:

v, =y, =10, a, =100, a, =200.
Sakil 1-den gorinduyd Kimi (Pi artdigca, nisbi effektivlik emsali g artib
maksimum giymat alaraq, yeniden azalir ve bu parametrin maksimu-
mana uygun galan (pl' vahiddan ¢ox az ferglenir. Bu ise onu gdsterir ki,

gabirdalarin ¢akisi teqriban silindrik gabigin ¢gekisine barabar oldugda
gabigin méhkamlandirilmasi alverigli olur.

A ﬂ

17,0 —

16,5
16,0

15,5

15,0

v

Saokil 1. Nisbi effektivlik amsali £ —nln gubuglarin nisbi gakisi (01' -doan asihhgi.

Hesablamalara asasan bu natice kifayet gadar six sebaka amala
gatiren gubuglarla méhkamlendirmak Ugun dogrudur. (pi—in kicik qiy-
matlerinde x amsall vahidden kicik minimum giymat alir ki, bu da

silindrik gabigin oldugca zeif qabirgalarla mohkamlandiriimasinin
somarali olmadigini gostarir. Hesablamalar gosterir ki, boyuna qabir-
galar arasindaki nisbi masafs artdigca, yani qabirgalarin sayi azal-
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digca, ¢ parametrinin giymatinin kaskin azalmasina sabab olur. Odur
ki, ¢ parametrinin boyuk giymsatlarini almaq ugln boyuna gabirgala-
rin sayini halgalarin sayi ile muqayisada artiq goturmak lazimdir.
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TLINSE. UCUN FAZA KECIDIi, ELASTIKi SABITLBR
VO AKUSTIK DALGALARIN SURSTLORININ TazYiQ
ALTINDA TOMOL PRINSIPLORDAN HESABLANMASI

H.S. Orucov, N.A. Ismayilova, V.N. Cafarova.

Azarbaycan MEA Fizika Institutu, Azarbaycan Texniki Universiteti,
ismayilova narmin _84@mail.ru

TlInSe2 kvazi-birdlgull birlesmasi hacmamarkazlesmis gafasa ve

zancirvari qurulusa [1] malik olub adi saraitde tetraqonal sinqoniyada
kristallagir. Birlesmada Tl atomlar tepalarinde sekkiz adad Se atomu
olan bir gedar deformasiya olunmus ve azaciq burulmus kublarin
maerkazinda yerlosir. In atomlar tspalarinde dord aded Se atomla-
rindan ibaret tetraedrlerin mearkazinde durur va bu tetraedrler tetra-
gonal ox boyunca duzulerak zancirler amala gatirir.

TlinSe2 birlegsmasinin nazeri hesablamalar il yerina yetirilmis

elektron zona qurulusuna asasan kristalda fundamental udma kanari
duz kegidli olub Brillouin zonasinin T simmetriya noqtesinds yerlasir
[2, 3, 4].
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Taqdim edilon ige qgader TlinSe2 zancirvari birlegmasi Ugln
struktur faza kegidi kristalda yayilan akustik dalgalarin siratlarinin
toyinine dair nazeri va eksperimental tadqigatlar aparilmamigdir. Bu
baximdan birlegmade tazyiq altinda faza kegidinin Oyrenilmasina,
akustik dalgalarin tszyigden asili olarag dayisma mexanizmina
baxmaga ehtiyac duyulur.

isde hesablamalar 0+50 GPa tozyiq intervalinda Sixliq Funksional
Nazeriyyasi (DFT-Density Functional Theory) [5] ¢arcivaesinde Lokal
Sixhg Yaxinlasmasinda (LDA-Local Density Approximation) [6],
Quantum Wise-Atomistix Tool Kit (ATK) [7] program teminati istifada
olunmagqla hayata kegirilmisdir. Elektron-ion qarsiligh tesirinin nazara
alinmasi normani qoruyan FHI (Fritz-Hubber-Institute) [8] psevdopo-
tensiallari ils yerina yetirilmigdir. Strukturun optimallasdiriilmasi zama-
ni atomlararasi garsiligh tesir quvvesinin ve mexaniki garginlik tenzo-
runun maksimal giymati uygun olaraq 0.0001 eV/A va 0.0001 eV/A3
olmus, dalga funksiyalarinin atom orbitallari Gzra ayrilisinda kinetik
enerjinin maksimal giymati 150 Ha-ni agsmamigdir. Brillouin zonasi
uzra integrallama Monkhorst-Pack sxemi Uzre [9], 7x7x7 gridleri isti-
fade olunmagla xususi néqteler lizre ceamlema ile avez olunmusdur.
Korelyasiya effektlari Ceperley-Alder-Perdew-Zunger [10] sxemi Uzra
nazara alinmisdir.

TlinSe2 birleagmasi uUgln struktur faza kegidinin arasdirilmasi
maqgsadi ile 0+50 GPa hidrostatik tezyiq intervalinda birlesmanin
muvcud ola bilacayi iki strukturun (tetraqonal ve kubik) entalpiyasinin
tozyiqden asililiq hesablamalari yerina yetirilmisdir. Entalpiyanin
tezyiqdan asilliq grafiklarinden muayyan olunmusdur ki, 0+38 GPa
tozyigde hacma markazlesmis tetraqonal (feza simmetriya qrupu
l4/mcm) ve 38 GPa-dan yuxari tazyiqlards ise Uze markazlasmis kubik
(Fm-3m) modifikasiya dayanigl olur. Hocma markazlesmis tetraqonal
p1 ve Uze markazlasmis kubik p2 modifikasiyalari Ggun kristallografik
elementar 6zakds atomlarin movqelari agagidaki kimidir: p1 modifika-
siyasinda Tl atomlari 4a (0, 0, %4), In atomlari 4b (0, Y2, V4), Se atomlari
8f (x, 0.5+x, 0) ve p2 modifikasiyasinda Tl atomlari 4a (0,0,0), In
atomlar 4b (%2, 2, '2), Se atomlari 8c ("4, V4, Va) kristallografik
movqelarde yerlagir.

Tetragonal fazada [001], [110], [100], [101] va [111], kubik fazada
ise [100], [110], [111] asas kristallografik istigamatlards yayilan akustik
dalgalarin suratleri (vi— uzununa, vt1, vz — enina) hesablanmigdir.
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Tetraqonal fazada TlInSe2 tUgln akustik dalgalarin suratleri malum
Christoffel tanliklari hallindan tapilmigdir:

pU*S,u, =Ty, Vo ya [Ty -G,y =0, (1)
Burada T’ =c,,n;n, — Christoffel tenzorunun komponentlari, o — sixliq,

v — verilmig istigamatde uk maxsusi vektoru ile tayin edilan
polyarlagmaya uygun surat, nj, ni — baxilan istigamatda vahid vektorun
j v | komponentlaridir.

Sixligin hesablanmasi dgun istifade olunmus TI, In ve Se atom-
larinin katlsleri uygun olaraq mm1=33.93-1026kg, min=19.06-1026kg ve
mse=13.12-1026 kg, tezyiqden asili olaraq gafes parametrlori iss
asagidaki kimi gotaralmusdur:
tetraqonal fazada
a=7,81A, c¢=6,75A (0GPa); kubik fazada a=6.51A (40GPa);
a=7,31A, ¢=6,54A (10GPa); a=6.38A (50GPa).
a=7,02A, c=6,43A (20GPa);
a=6,83A, c=6,33A (30GPa),

Hesablanmig akustik dalgalarin yayilma suratlari va polyarlagma
istigamatleri cadval 1-da verilmisdir.

Cadval 1. Tetragonal fazada TlInSe2 Uglin tezyigdan asili olaraq hesablanmig
akustik dalgalarin yayilma suratleri ve polyarlagsma istigamatlari

istigamat | Siirat, m/san | Polyarlagma | 0GPa | 10GPa | 20GPa | 30GPa
vl 3121 | 4239 4948 5395
[100] Lt [010] 1503 | 2549 3077 3201
v [001] 1610 | 2073 2135 2656
[001] vl 3711 | 4769 5377 5810
LH=LR2 [100] 1610 | 2073 2135 2656
v 2088 | 4293 5068 5061
[110] Lt [-110] 1753 | 2457 2873 2729
L [001] 1610 | 2073 2135 2646
v 3324 | 4300 4811 5285
[101] Lt [-101] 1816 | 2482 2846 2941
v [0-10] 1557 | 2321 2648 2722
v 3119 | 4187 4780 5127
[111] L1 [11-1] 1896 | 2336 2650 2705
L [1-10] 1594 | 2278 2636 2598

Cadval 1-dan gortnduyud kimi [100] istigamatinde [001] polyarlas-
mali (vt2), [001] istigamatinda [100] ve [010] polyarlagsmali (vt1 = vt2),
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[110] istigamatinde [001] polyarlasmali (vt2) daldalarin yayiima
suretleri eynidir.

Hidrostatik 38 GPa tezyiqden sonra akustik dalgalarin suratlari
kubik faza Gg¢ln hesablanmisdir. [100], [110] ve [111] kristallografik
istigamatlerde Christoffel tenzoru diaqonal sakil aldigindan suratlerin
hesablanmasi sadslesir. Gostarilmis  istigamatlerde  tenzorun
komponentlari, uzununa va enina suratlerin giymatlari va polyarlasma
istigamatleri Cadval 2-da verilmisdir:

Cadval 2. Kubik fazada TlInSe: t¢gtin Christoffel tenzorunun komponentlari vo

tazyiqden asil olaraq hesablanmis akustik daldalarin yayilma suratleri ve
polyarlagsma istiqamsatlori

istigamat | Polyarlasma T, Siirat, m/san | 40GPa | 50GPa
[100] [100] C11 LI 5685 5872
(100) Ca4 vH=LR 3120 3278
[110] (C11+C12+2C44)/2 I 5977 6208
[110] (110) (c11—c12)/2 Lt 2514 2586
[001] Ca4 v 3120 3278
[111] [111] (C11+2c12+4C44)/3 I 6072 6495
(111) (c11—C12+C44)/3 LU=V 2731 2835

Qeyd edak ki, kubik fazada [001] istigamati [100] ila [101] ise [110]
ile ekvivalentdir. [100] istigamatinde (100) polyarlasmali (vt1=vt2) vo
[110] istigamatinde [001] polyarlasmali (vt2) daldalarinin yayilma
suratlari eynidir.

Cadvellerden goérindiyld kimi TlInSe2 birlesmasinin hear ki
fazasinda butun istiqametlerds tezyiq artdiqca akustik daldalarin
yayllma surati monoton artir. Tetraqonal fazada [001] kristallografik
istigamatinda, yani tetraqonal ox boyunca, kubik fazada ise [111]
istigamatinda uzununa akustik dalganin yayilma sureti en boyukdur.
Umumiyyatls, uzununa daldalarin yayilma sirsti enina daldalarin
yayllma surati ile muqayisada texminan iki dafs boyukdur.
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Cihaz haqqinda qisa malumat:

Cihazin ig prinsipi exalot prinsipina asaslanir. LCD ekran vasitasile
malum obyekte qadar masafeni ekranda gostarir .

Hazirlanmasi haqqinda malumat:

Lazim olan detallar:

1) Kodlarimizi yazmaq tg¢un Arduino Uno - 1 adad;

2) Mesafani dlgmak Ugln ultrasonik sensor HC -SR04 - 1 adad;

3) Maelumatlari gérmak ugun LCD ekran -1adad;

4) LCD ekrani tanzimlemak Ugtin 10 k Potonsiometr - 1 adad;

5) ©lags yaratmaq ugun kigik olgull bord -1adad;

6) ©lage yaratmagq ugln boyulk o6l¢uli bord -1adad;

7) Xatlari birlesdirmak Ggun nagqillar (jumper)- n adad;

8) Arduino Unonu iglatmak Ugun 9 Voltlug batereya va ya adapter -
1adad.

Detallar hagqinda malumat:

1) Arduino Uno - igerisinde Atmega328 mikrosxemi vasitesilo
uygun kodlari gabul edir. 14 giris dijital giris pini vardir. Gnd ¢ixisi , 5
Volt luq ¢ixisi, 3.3 Voltlug ¢ixigl vardir. Qidalanmasi Gglin USB girisi
va 9 Voltluq girigi var.

2) HC-SR04 - ultrasonik masafse sensoru. 5 V sabit carayanla
islayir. 2 sm-dan 400 sm-a gadar 6lgma eds bilir. 15 daracslik bucaq
altinda 6lgma hesablanir.
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3) LCD ekran - malumat gérmak Ugun istifade edilir. 2 satir , 16
sutun vardir.

4) Potansiometr - garginliyi tanzimlayir.

Lazimi avadanhq:

9gaer bord olmadan yigirigsa , ya plata ¢ixarilmali , ya da desikli
platadan istifade etmaliyik . Buna gore payatnike ehtiyacimiz olacaq.

Hazirlanmasi:

ilk olaraq LCD ekrani bdyiik borda yerlogsdirmak lazimdir . Daha
sonra uygun yera 10 k potonsiometr goyulur va naqil (jumper) vasite-
sile Arduino Unonun uygun pinleri ile slage yaradilir. Daha sonra
masafe sensoru kigik bord vasitasile boyuk bordun Uzarinse yapisqan
madda vasitesile barkidilir ve nagiller (jumperler) vasitesile uygun
Arduino Uno pini ile alagalendirilir. Bunlar bitdikden sonra isimiz yanlz
kompyuter vasitasile Arduino Unoya uygun kodlari yazmaq va Arduino
Unonu ige salmaq qalir.

Kodun iglama prinsipi:

ik olaraq HC-SR04 masafs sensoru obyekte qadsr masafs dlglr
va exalot prinsipi oldugundan yariya bolarak ekrana c¢ixarir. Kod da-
vamli tekrar etdiyinden ekrana har defe qoydugumuz zaman fasilesi
ile yeni malumat galir .
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HAHOHAYKA-HAYKA BYOYLWIEIO B
HACTOALLEM BPEMEHU

MyxamepnoBa XXans

BakuHckul [TocydapcmeeHHbIl YHUsepcumem
HayuHbil pykosodumernb: K.¢b.M.H. [".Jlana
osakinana1994@gmail.com

MpeacTtaBbTe cebe: Bbl BbiNMBaeTe CTakaH BOAbl, HAMOSTHEHHbIN
MUKpocKonuyeckumm pobotamn. VX pasmepbl HACTOMNbKO Marnbl, YTO
pasrnageTb UX He NpeacTaBnaeTcs BO3MOXHbIM. OgHako nocne Toro,
KaK Bbl UX BbINbeTE, OHN HA4YHYT paboTaTb Haa BalIMM OPraHM3mMoMm,
3aneumBasi paHbl U HAHOCA CBOeOOpa3Hble «3annaTku», rae Hy>XHO.
HaHomeTp — 3TO ogHa MUNNMOHHAas YacTb MeTpa. IMeHHO Ha Takux
mMacwTtabax paboTatoT HAaHOTEXHOMOrMK. [leAaTenbHOCTb UX He orpa-
HUYMBAETCH KOHKPETHO MeOUUMHCKOW cdepoun, cKopee HarnpoTuBs,
BbIXOOUT B Cbepy BbICOKMX TEXHOSIOrMNA, O4HAKO pa3paboTKM HaHO-
TEXHOJSIOrMA OYeHb 3aTpaTHbl, Kak B PUHAHCOBOM, TaK U B UHTEs-
neKTyanbHOM cMmbicrie. I COOTBETCTBEHHO He [OonycKaeT pelleHus
3agay MeToaoM «npob n ownbok». TEpMUH HaHOHayKa MCMNOSb3yeTcs
B HacTosiLee Bpemsi Ansi 0603Ha4YeHNa UccnegoBaHUN SABAEHUA Ha
aTOMHOM W MOSEKYNAPHOM YpOBHE M Hay4yHOro 060CHOBaHMSA
NpOLEeCcCOB HAHOTEXHONOrMMMU, KOHEYHOW LENblo KOTOPOW sBnsieTcs
nonyyeHne HaHONPOAYKTOB. B HacTosllee BpemMsi, HaHOMaTepuarbl
MCNONb3yT N9 U3rOTOBNEHUS 3alMTHbIX M CBETOMOrMoLaoLWmnX
NOKPbITUA, CNOPTUBHOrO 060pya0BaHMS, TPaH3MCTOPOB, CBETOUCHYC-
KatoLmnx AnonoB, TOMMAUBHbBIX 3fIEMEHTOB, FIEKAPCTB U MEOULMHCKOWN
annapatypbl, MaTepuanoB [Ans YNakoBKUM MPOAYKTOB NUTaHUS,
KOCMETUKN N ogexabl. HaHonpumMecn Ha OCHOBE OKCcuAaa Lepus yxe
cenvac 0obaBnsOT B AM3enbHOe TOMNBO, YTO No3BonseT Ha 4-5%
nosbicuTb KM gBuratens n CHU3UTb CTEMNEHb 3arpPA3HEHUs BbIX0M-
Hbix ra3oB. B 2002 rogy Ha Kybke [Jasuca\Davis Cup 6binv Bnepsble
MCNOMb30BaHbl TEHHUCHbIE MSAYM, CO3JaHHbIE C MCMNOSIb30BaAHUEM
HaHoTexHonorun. B oktabpe 2004 roga B MaH4yecTepckOM YHUBEp-
cuteTe 6biNo co3gaHo HebonbLIOe KONMYECTBO MaTepuana, Ha3BaH-
Horo rpadeH. Pobept ®dpentac npegnonaraet, Yto 3TOT Martepuan
MOXET CNY>XWUTb MOAJSIOKKOM AN CO34aHus anMasHbIX MeXaHOCWH-
TeTudecknx yctponcts. B 2007 rogy B HoBocmbupcke Havann npoms-
BOAUTb NeKapcTBO-TPOMOONUTUK (COBMECTHasa paspaboTka dapma-
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LEeBTUKOB U (PU3NKOB-AOEPLLUMNKOB), KOTOPOE HE MMeeT aHarnoroe B
Mupe No 3PdPEKTUBHOCTU, a LileHa BO MHOro pas meHblue. [Npume-
HEeHWe HaHOTEeXHONOorMM AaeT BO3MOXHOCTb NPOASIUTbL CPOK CryXbbl
6etoHa go 500 neTt, a 9TO0 AaeT BO3MOXHOCTb CYLLECTBEHHO YyBe-
NNYNTBL CPOK CNYXObl TakMX OTBETCTBEHHbIX OOBLEKTOB Kak 6onbLuen-
pOneTHbIe MOCTbl, HEBOCKpeObI, CapkodarM aTOMHbIX PeakTopoB U Ap.

Ha anemeHTapHOM npumepe onpeaeniuMm, YTo Takoe HaHoyac-
TMua cepebpa m 3onota. M3BecTHo, 4TO 3TKU MeTannbl obnagatoT
XapakTepHbIM 6enbimM 1 xenTbiM uBeToM. KoHeyHo, npu geneHne Ha
MarieHbKue Kyco4vku, cepebpo 1 30110TO, HE U3MEHAT CBOW NPUPOAHbIV
uset. [pyroe ageno, ecnum uX YMEHbLWWTb A0 HAHOMETPUYECKMX
napameTpoB. B nabopaTtopum HaHoTexHonorm bI'Y npu nposegeHum
ONbITOB C cepebpoM K 30M0TOM ObiNM NOMyyYeHbl creayromne
pe3ynbTaTtbl: NP YMEHbLUEHMM pasMepa YacTul, 3TUX ANIEMEHTOB A0
HaHOpa3MepoB, cepebpo npuobpeTeT XenThbi, a 30/10TO KPaCHbIN
uBeT. ATO NoATBEPXKAAETCHA UX JIIOMUHECLEHTHBIMWN CNEKTPaMW.

Kak BMOHO Ha nepBOM M300paxXeHuM Mpu yBENUYEHUM YacTuL
cepebpa, Ux uBeT MEHSETCA OT xenToro Jo 6enoro.

I/I306pa)|<e|-me 1. Ha BTOPOM M306pa>|<eH|/w1, Mbl MOXeM yBUOETb USMEHEHNE
LuBeTa HaHo4YacCcTuL 30J10Ta B 3aBUCUMMOCTU OT UX pa3Mepa.

-
‘ | . . e

U3obpaxeHue 2.
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HaHoTexHOnormm NpUMEHSIOTCA U B HEMTAHOM MPOMbILSIEH-
HOCTU. BaxHenwunm HanpaBneHnem MpUMEeHEeHUs HaHOTEXHOSormm
aBnaeTca paspaboTka HOBbIX W MOBbIWEHUe 3PPEKTUBHOCTU
CYLLIECTBYIOLLMX XMMWUYECKMX peareHToB (Hanpumep, paspaboTtaHbl
TEXHOMOrMyeckme pacTBoOpbl, coAepkalume KOonnouaHble YacTuubl
rend, Kotopble npy GypeHun, 3akaymBaHWM W TNYLUEHUN CKBaXWH
NPenATCTBYHOT MOrMOLWEHNI0 pacTBopa NiacToM, TO €CTb CHMKaKTCA
notepu), co3gaHne HaHOpobOOTOB ANA CBEPXTOYHOrO KapoTaxa
CKBaXXWH W TaK aanee.

HaHoTexHonornm Tak xe npuMmeHumMbl B kocmoce. OcobeHHOCTU 1
HanpaBfeHns WUCNOSIb30BaHMS HAHOTEXHOMOMMN B KOCMOCE - 3TO
TEeNno3alnTHbIE U M3HOCOCTOMKME NOKPbITUSA, (POTOHHbIE HAHOKPUC-
Tannbl, HAHOCMYTHWKN, KOCMUYECKUIA NNAT.

MacwTtabHoe npuMEeHEHME HAHOTEXHOMOMMN B KOCMWYECKON
TEeXHVKEe NO3BONUT paguKarnbHO ynyylwnTb MmaccorabapuTHble Xxapak-
TEPUCTMKN KOCMUYECKMX annapaTtos, NPOANNTbL CPOKM NX NpebbiBaHMS
Ha Tex UNn uHbIx opbutax, pewnTb Npobnemsl aHeproobecneyeHns
aTux annapatoB. Cenyac Bené€tca paspaboTka HaHOMaTepuarnos,
obnagaroLwmx 0QHOBPEMEHHO BbICOKMMU TBEPOOCTbLIO, MPOYHOCTLIO U
NNacTUYHOCTbIO, a TakkKe co3daHve Tenno3alUTHbIX U U3HOCOC-
TOMKUX NOKPbLITUIA C MOMOLLbIO NSIA3MEHHO-KNACTEPHOM TEXHOMNOMNN.

B 3akntoyeHMn Xxo4vy OTMEeTUTb, HaHOTEXHONOrMu onpeaensor
0COBEHHOCTUN MHOIMMX HedTEerasoBbiX TEXHOMNOMNN, SBMAKTCA HEOTb-
€MfeMON 4acTbi0 COBPEMEHHOW MeAWMUWHbI, U Haykun B LEeroM.
HaHoTexHonornm obecnevat Ham He TONbKO ObneryeHne HeKOTOpbIX
3eMHbIX 3a4a4, HO N OTKPOKT HOBble BO3MOXHOCTU B KOCMUYECKOM
npocTpaHcTBe. A 3TO O3HavyaeT HeobxoaumocTb Gonee rnybokoro
N3y4eHUsi HAHOSABMNEHUI AN Halwlero 6yayLiero.

78



Republic Students Scientific-Technical Conference
Dedicated to the 95" Anniversary of National Leader Heydar Aliyev

QIZIL BOLGU QAYDASI V© ONUN TOTBIQLORI
Calilli Gulgan

Azarbaycan Texnologiya Universiteti
r.bayramova@uteca.edu.az

Quzil bolgu tarixan insanlar terafindan istifade edilmasinae baxma-
yaraq, ilk daefe kim terafinden kasf edildiyi hagqinda daqiq bir maelumat
yoxdur. Evklid (E.B. 365 — E.S. 300), «Elementlor» adli nazeriyyasin-
da bir xatti 1.6180339... nogtesindan bolmak haqqinda yazmis ve bu
xotti ekstrem ve shamiyyatli nisbetde bdlmak deysa adlandirmisdi.
Misirlilor keops Piramidasinin insasinda hem Pi, hamde PHi nisbe-
tinden istifade etmigdirlar. Pi adadi 3,14, PHI isa (fi seklinde oxunur)
1,618 — dir. Leonardo Fibonacci adli italyan riyaziyyatci “Fibonacci
rogemleri” adli ragemlarin muayyan siralamasini kesf etmisdir.
Leonardo Da Vinci 1509-cu ilde Luca Paciolunun derc etdiyi “ilahi
Nisbat” adli resmlari vermisdir. Bu kitabda Leonardo Da Vinci ters-
finden hazirlanmis Five Platonic Solids (bes Platonik Cism) adl
rosmler mévcuddur. Bunlar eyniyle bir kub, bir tetrahedron, bir dodeka-
hedron, bir oktahedron va bir ikosahedronun rasmlaridir.Qizil nisbati
latin dilinds ilk defs istifade eden Leonardo Da Vincidir.

Johannes Kepler (1571-1630) qizil bolglu qaydasini bels ifade
etmisdir: "Geometriyanin iki bdyuk xazinasi vardir; biri Pifagor teoremi,
biri isa bir xattin "Qizil bélglya"gora bdlinmasidir”.

Quzil bolgu (ve ya qizil nisbat) dedikdas - riyaziyyat ve incaesanatda
totbiq olunur. iki adad o vaxt qizil nisbatdas olur ki, onlarin ceminin daha
boyuylna nisbati onlardan bdyuyunin Kigiyina nisbatina bearabar
olsun. Cabri dilde asagidaki kimi yazilir:

a-+ b _a
a b ¥
burada Yunan harfi fi (¥) qizil bélgiini bildirir ve onun dayaeri:
L+v5
p= 3 = 1.6180339887. ...

XX asrdan baglayaraq xeyli sanatkarlar, memarlar 6z iglerini qizil
bblgluys asasan qurmaga calisiblar. "Qizil bolgl" gaydasinin bir gox
tetbigleri vardir.
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Moselon, Memarliqda, incesenstde, hendeseds, biologiyada,
harbida ve s. Bela bir masalays baxaq:

Tutaq ki, muharibade disman postlari ve diusmanin harbi sursat
bazasinin yerlasdiyi mantagsa "Qizil bélgl" gaydasi ile diuzilmusduir.
Dusmanin harbi postlarinin yerlesdiyi A vo B mantaqgasi arasindaki
masafa 10 km oldugu malumdur,harbi sursat bazasinin yerlesdiyi C
mantagasi na gorunur, na de B-dan C-ya gadar olan masafs malum
deyil. Qizil bélgl gaydasindan istifade edarek C mantagasina qader
olan masafeni tapib harbi sursat bazasini mahv etmak taleb olunur.
Halli:

Verilir: B

|AB| =a=10km, A C
|BC| =b =?

|KC| =?

Qeyd edak ki, K — néqgtesinds bizim post yerlosir.
atb=a 1040 _ 10, 10b + b? = 100 -

a b 10 b
- b*+10b—100=0 - b;, = =5+ V254 100=—5 + V125
b =-5+5J5~-5+11,05=6,05~6

b, ~ 6 km, b, = —5 — /125 kenar kdkdiir. AKBC—den BK=10km oldu-
gu malumdur, yani disman postu ile bizim post arasindaki masafs
avvalcadan malumdur. Onda dismenin C—da yerlagon sursat ambari
ile bizim postumuz arasinda olan mesafs duzbucaqli A BKC—dan
tapilir:

|KC|” =|KB|’+|BC|” = 100+36=136 km"
|[KC| =136 km ~ 11,7 km
Demali, Tankla sursat arasindaki masafa 11,7 km - dir.

Yuxarida qeyd etdik ki,Fibanocci adadleri arasinda nisbat 1,618-
dir. O, gadim misirliler terafinden tapilmis ve Pifaqor ondan riyaziy-
yatda istifade etmisdir. Bu, tamin iki geyri-barabar, lakin proporsional
hissalera bolmanin naticasidir. Vaxti il bunu «ilahi proporsiya», «qizil
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bdlgu», adlandirmislar, sonra ise Leonardo da Vingi proporsiyani ifade
etmak Gg¢ln Umumi gabul edilmis termin — «qizil kesik»den istifada
etmisdir. O vaxtdan bu proporsiya bir ¢ox tebii hadisalerda tapiimisdir:
badenimizin qurulusunda, botanikada, kvant mexanikasi proseslarin-
da ve s. riyaziyyatda, texnikada, musiqide va s. genis elmi tatbiqgini
tapmisdir. insanin inkisafi da hemcinin bu proporsiyaya miivafiq bas
verir, hayatimizi yaradicilig mexanizminin bu va ya diger dominanta-
lari ile merhalalara bdlarek onun adadlarinin ganununa tabe olur.
insanin inkisafi da hemginin bu proporsiyaya mivafiq bas verir, haya-
timizi yaradicilig mexanizminin bu ve ya digar dominantalari ile
marhalalara bdlarak onun adadlarinin ganununa tabe olur.

Fibonacci adadlari asrlerdir ki, bu gadar shamiyyatli edan sabab-
lara malikdir.

insan iizii: Qulaglar arasindaki mesafe, burnun alti ile gene ara-
sindakl masafa qizil nisbatdir.

insanin isara barmag:: Bir insanin isare barmagi har bir hissosi
bir avvalki hisseya nisbati Fibonacci sayini verir.

Qolumuzun Ust hissasinin alt hissaya nisbati qizil nisbatdir.

Misir piramidalari: Har bir piramidanin désemasinin yuksakliyina
nisbati qizil nisbati verir.

Bitkilar: Bitkinin sapindaki yarpaqglarin, bir agacin budaqglarinin
nizaminda har zaman qizil nisbat qaydasi vardir.
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Qizil Bélgu ils dortkiinciin yaranist:

Quzil bélglnd izah etmayin an
asan yollannda birida kvadrat
il baslamaqdir

Bu kvadrat orfadan
iki baraber hissaya bolunur

Xattin kvadrah kastiyi asagidaki
noklaya dortbucaqglarin eyni
kunclara sirkulu goyduqgdan sonra.

Sirkulu dairenin dérdbucagin
diyar kiincd ile kasisacayi
dearecade acaraq bir daira ¢akilir,
va dordbucagin alt xattini dairayle
kasisacak gadar uzadilir

! Yeniyaranan formani dérkincle
] tamamlayanada kvadrahin
i yaninda yeni bir dérdbucaq yaranir

Bu yeni dortbucagin uzunlugu (B)
kvadrahn uzunluguna nisbati Quzil
bolgidir.Kvadrahn Uzunlugu (A)
Boyiik Dortbucagin uzunluguna
(C) nisbatide Quzil Bélgldir

A /B = 1.6180339= Quzil Bolgii

C/ A =1.6180339 = Quzil Bolgl

Qizil bolgu ils iginden dafelarla kvadratlar ¢ixartdigimiz bu doérd-
kGncun kvadratlarinin kenar uzunluglarini alan bir gevra hissasini har
kvadratin iginde geyd olunsa, bir Qizil Bolgulu Spiral yaranir. Bu Qizil
Bolgulla Spiral tebistda bir gox canli ve bitkilerde gérmak olur. Belalikls,
"Qizil bolgl" qaydasi Uzre muxtalif tatbiqlards yerina yetirilmisdir.

Odabiyyat siyahisi

https:// az.wikipedia.org/wiki/Qizil_bdlgu

axar.az/news/kult/84963.html

Fibonacci Quarterly- Liber Abacci

H. ©. Meammadov, Q. 9. Rustamov, R. Q. Ristemov-Mihandis riyaziyyati

PN~
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SOFFAFLIGIN GORGINLIK TEZLIK
CEViIRicisi iLa OLCULMaSI

Abbasova Nargiz

Azarbaycan Texnologiya Universiteti
ngzabbasova@gmail.com

istehsal proseslorinin avtomatlasdiriimasinda iziim siresinin key-
fiyyatinin giymatlendiriimasi zamani esas faktor kimi sirenin saffafligi
asas gostaricisidir. Seffafliq derecasinin giymatlendirirlmasi zamani
ekspert qgiymatlendiriimasi-yeni lingvistik termlerden istifads edilir.
Belo tayin olunma qeyri salisliya sabab olur. Bunun sababi subyektiv
gabuldan va lazimi termlarin secgilmasidir. Burada qicqirilma prosesi-
nin suretine seffafliq deracasinin tesir mexanizmi geyri-salis mexa-
nizmini yaradir. Bununla Umumiyyatle mahsulun keytfiyyati toyin oluna
bilar. Buna gora ds istehsal proseslerinin adekvat modelloesdiriimasi
ucun mahsulun parametr va keyfiyyatine xarakterik olan qeyri-salis
coxluglari riyazi aparatlarindan istifade maqgsada uygun sayilir.

Lingvistik parametrlar iki nGvds olur. Reqam va geyri-raqgem bazal
dayigenli. Birinci tip parametra mahsulun temperaturunu gostarmak
olar. Temperaturun tayinin har bir linqvistik giymatina “yuksak”,“asag!”
va “orta” sakilde derace skalasinda muayyan intervala uygun galir.
Seffafliq iss ikinci tip linqvistik terma uygun galir. Burada baza raqgam
dayiseni almaq ugln cut-cit migayise metodundan istifade edilir. Bu
metodun asasinda siravi va ya interval skaladan istifada edilir ve har
bir terma muayyan giymatler qoyulur.

Seffafligin daracasinin giymatlendiriimasinda diger mumkun isti-
gamat kimi regem baza skalasinin qurulmasi istiqamati kimi fotoelek-
trik Olgu Usulundan istifade etmak olar.

Seffafigin ragem dlgu cihazinin prinsipial sxemi sokil 1-de gosts-
rilmigdir. Reqgam 0lgu cihazinin asasini tezlik geviricisi toskil edir va
onun asasini amaliyyat glclandirici Uzearinde yigilmis inteqrator va
verici (sensor) rolunda fotomlqgavimet teskil edir.
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Sirenin gaffafligl verilmis muayyan diapazonda tedqiq edilmis ve
fotomiqgavimatin giymsatinin seffafligdan dayismesi monoton artan
ayrinin baglangic hissesindaki giymatlerdan istifads edilmisdir. Fotore-
zistorun mugavimatinin baglangicda dayismasi zamani rengli maye-
lerin saffafliq deracasinin teyininda istifada oluna biler.
istehsal proseslorinin avtomatlasdiriimasinda istifade olunan veri-
cilerin akser hissasinin ¢ixis signallari analoq kemiyyatler taskil edir:
temperatur, tozyiq, namlik ve s. Bels ilkin verilonlarin ¢ixis signallari
analoq sakilda oldugundan, onlarin mikroprosessorlar ve digaer reqam
qurgulari ile iglemasi mumkun olmur. Mikroprosessor va digar reqam
qurgulartile islemasi Ugln analog-ragam ceviricilerine ehtiyac duyulur.
Analog-reqam ceviricileri vasitasila giris analoq signallarini gabul
edarok,ona uygun ragam kodlari generasiya edilir. Garginlik-tezlik
ceviriciloeri bazasinda inteqgrallayici analoq reqem geviricileri qurul-
magqla yuksak daqigliye malik olan elektron cihazlar qurulur.

Gorginlik-tezlik geviricilari bazasinda muixtalif 6lcu sistemlari quru-
lur. Gostarilan sxemlar (sakil 1) Garginlik-tezlik vasitasile siranin gaf-
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fafliq deracesinin giymati tezlik-impuls metodu il teyin olunur. Maqa-
ladaki soffaflig-tezlik geviricisinin prinsipial sxeminde saffafliq vericisi
kimi 2-5 tip fotomuqavimatdan istifada edilir. K140YD1B tipli emaliyyat
glclendiricisi  Uzarinda integrator yigilmisdir. Saffafliq vericisi R4
amaliyyat guclandiricisini geyri-inverslayici girisina qosulur. ©malyyat
glclendiricisinin inverslayici girisine dayaq gerginliyi verilir.inverslayici
girise qosulan dayaq gerginlik menbayi VT1 tranzistoru ve VD1
stabilitronu Uzarinde qurulmusdur.

Sxemin asas uUstun cehati kimi gebake garginliyinin dayismasi
zamani olgu prosesina tasir etmamasidir. Bunun sababi C1 kondensa-
torunda gerginliyin 9 Voltdan 25 Volta gadar gerginliyin dayigsmasi
zamani is gabiliyyetini saxlamasidir. R1 muigavimati vasitesile fotomu-
gavimatden axan cerayan tenzimlanir. R2 va R3 dayisen muqgavi-
matda ¢ixis tezliyinin dayigdiriimasi yerina yetirilir. Bunlarin kdomayile
R4 fotomgavimatin xarakteristikasinin xatti hissasi secilir. Dayaq
gerginlik manbayinin cerayani R4 (verici) muqavimatinden kegarok
onda gerginlik dusgusu yaradir. ©@maliyyat guclendiricisinin inverslo-
yici girisindaki gerginlik C2 kondensatorunun bosalma garginliyin qiy-
mati VT2 tranzistorunun agilma garginliyine gadar integrallanir. C2
kondensatorunun bogalmasi VT2 tranzistorundan bas verir. Tadqiq
edilan siradan kegen isiq sualarinin intensivliyindan asili olaraq verici
kimi istifade olunan R4 mulgavimatinin giymatinin dayismasi ilo
amaliyyat guclendiricisinin geyri-inverslayici girisindaki garginlik dayi-
sir. Cixisdaki ragslerin tezliyi fotomlgavimatdeki gerginlikdan asili
dayismaya baslayir, yoni siranin seffafliinin dayismasile fotomuqavi-
matin mugavimati dayisir.

Garginlik-tezlik geviricisinin ¢ixis tezliyi f=(U1-U2)/ Ud*Rc

ifadesi ile tayin olunur.Burada U1=IRs - fotomiigavimatde garginlik
dusgusu, U4 - dayaq garginliyi, U2 — inverslayici girisde gerginlikdir.

istismar prosesinde atraf mihitin isiglanma deracesinden, eyni
zamanda basqa faktorlarin (fotoelementin kbhnalmasi, optiki kanalin
cirklenmesi) kompensasiyasi isiq stia menbayi hesabina bas verir. isiq
sia menbayi CU1 -170 lampasindan ibaratdir. Olginin svvaslinde
kiveyt etalon maye ila doldurulur. Bu “saffaf’ term kimi giymatlendirilir
Ve mayenin rangina gore sua meanbayinin isiglligi fotogabuledicinin
baslangic mugavimati tanzimlenir. Sonra mahdud hacmdea saffafliq
tezlik-impuls signallari seklinds geyd edir.
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Gostarilon qurgunun mikroprosessor birlesmasi mayenin saffafli-
ginin linqvistik skala Uzra olgulmasini tam avtomatlasdiriimaga imkan
yaradir. Linqvistik ifade saffafligi fotoelektrik olgllmasi ve etalon
ekspekt informasiya sisteminin vasitssile yerina yetirilir.

istifada olunan adsbiyyat:

1. HeueTkne MHOXeCTBa B cUCTEMAX YMpPaBEHUSA U UCKYCCTBEHHOIO MHTEMMEKTA.
Moa. Pen. O.A. MNMocnenosa-M, Hayka 1986
Xoposuy, M., Xunn Y. UckycctBo cxemoTexHuku — M. Mup.1986.
Himbatov R.T Elektronika 1-ci va 2-ci hisse Maarif Baki-2008.
MpsiwHUKoB, AnekTpoHuka, Poctos-2009.

. JlTauunn B,U, Casenos H.C. OnektpoHuka, MNMonHein kypc nekuun Caxk-NeTtepbyr-
2010
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YUKSOK GORGINLIKLI ELE_K:I'RiK SAHOSININ TOSIRI
ALTINDA NAFTALAN NEFTININ SUSUZLASDIRILMASI

Rahimov Nicat

Azarbaycan Texnologiya Universiteti
alemdar.albendov@mail.ru

Elmi rah: prof. 9lamdar 9lbandov, dos. 9li Muradov

Senayeds neft emulsiyasinin pargalanmasi, va ya neftin susuzlas-
dirlmasi prosesi neft emali qurgularinda yujksek garginlikli elektrik
sahasinin tasiri altinda aparilir. Yuksak garginlikli elektrik sahasinin
tesiri naftalan neftinin de deemulsasiyasina tatbiq edilmis va bu
todgiqat isi MEA Neft Kimyasi Proseslori institutunun tecriibe -sahe
laboratoriyasinda hayata kegirilmisdir.

Neftin susuzlagdirilmasi garginliyi 10-15 kv, caereyan gucu 50 mA,
yarim saat miiddatinds, 40°S temperaturda elektrohidratorda aparil-
misdir. Hidrator kimi asagisi su buxari ile qizdirilan hacmi 3 litr olan
suse gqabdan istifada olunmusdur. Elektrohidratorun ig¢arisine diametri
2,25mm olan silindrik formali elektrodlar daxil edilerek elektroliz
prosesi aparialmigdir.Elektroliz zamani neftin terkibinde olan su elek-
trolize ugrayir ve bunun naticesi olaraq neft susuzlasmaya maruz galir:
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2H,022H"' +20H  —Z& r ) 10,

Katodda: 4H" +4e” —2H)
Anodda: 40H —4e=T0% +2H,0

Saha (gradient) Elektrik Elektrohidratorda Susuzlasdigdan
bdlgusu, sahasinin tasir temperatura, sonra neftde suyun
kv/sm muddati, deqiga S0 miqgdari, %-le

1,0 15 30-35 0,25
1,0 15 40-45 0,10
1,0 30 30-35 izi

1,0 30 40-45 0,10
1,0 15 40-45 izi

1.0 30 40-45 izi

2,5 15 40-45 «=-»
2,5 30 40-45 «=-»

Deemulsasiyaya gadar naftalan neftinin terkibinda 35-40% gadar
su olur. Naftalan neftinin ylksak gerginlikli elektrik sahasinin tesirila
susuzlasdiriimasinin naticesi asagidaki cadvalds verilmigdir.

Neftden suyu tam ayirmaq tgln an optimal serait asagida goste-
rilmisdir.

saha bolgusu — 1-2,5 kv/sm
tesir muddati — 30 daqige
temperatura — 40-45C°

Yuksak garginlikli elektrik carayaninin tesirile yuxaridan
gosterilmis seraitde naftalan neftinin deemulsasiya edilmasi an
effektli metod olub senaye migyasinda genis tatbiq oluna bilar.

Odabiyyat:

1. Kynnes A.M., bBysosa H.I"., Mypagos A.H., JlleBwmnHa ©.M., AHX , Ne2, 54 (1977).

2. TypeBu4 N.J1. TexHonorus nepepaboTku HedTK U rasa, Yyactb |, Mocksa, U3a.
«Xnumnay, 1972,

3. KnentoH B. OMynbcum, nx Teopus 1 TexHnyeckoe npumeHeHue. lNep. ¢ aHm.
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iKi FAZLI SISTEMLORIN HIDRODINAMIKASININ
XUSUSIYYSTL®ORI

Qurbanov Tural
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tural.qurbanov.asoa@gmail.com

Maye ve qaz birlikde harakat ederkan onlar arasinda nisbi surat
yaranir. Bu 6z névbasinda gaz-maye qarisiginin ha-rakatinin muxtalif
strukturlarda kegmasina serait yaradir. Har bir strukturun 6z fiziki
xassalari hidrodinamik masalelari ¢atin-losdirir. Ona gora da har bir
struktur Ggun xdsusi hidrodinamiki disturlardan istifade olunur. Buna
gOra qaz-maye qarisidi Ugun struktur xariteden istifade etmak maqgse-
da uygundur.

Bununla yanasi rejim anlayisindan da istifade olunur. ©sasen an
¢ox gaz turbulent, mayeler ise laminar harakat edir. Maye tarkibinda
asfalten, gatran ve agir fraksiyalar yaranir. Bu ham fontan vurma
soraitina, ham da fontan vurma doévrinas tasir edir.

Fontan quyusunda mirakkablagsmalar 6z ndvbasinde muxtalif
¢atinliklar de yaradir. Quyu dibi gévdasinda struktur zonanin dagiima-
sI, quyuda qumun galmasi, quyunun sulagsmasi naticasinds muxtalif
xassali emulsiyanin yaranmasi da fontan quyusunun isine manfi tasir
gOsterir. Quyu dibi zonanin girk-lanmasi 6z ndvbasinds fontan quyu-
sunun quyu dibi zonasinda alave mugavimat yaradir. Bu da quyunun
gundalik hasilatina tesir gosterir. Demali murakkablagmis seraitda
isloyan quyular-da fontan vurma doévrind artirmaq Ugln muisayyen
alava isler gorulmalidir. Bu igler asasen quyu dibi zonanin muxtalif
usul-larla barkidilmasi, qumun quyu dibinden daha tez qaldiriimasi,
quyu govdasinda emulsiyanin yaranmasinin garsisinin alinmasi kimi
islar olacaqdir.
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In today’s world, oil plays a major role in economics of most
countries around the world. That is because, governments try to
improve oil processing procedures by increasing efficiency. One of
obvious ways to rise efficiency in oil production is to reduce oil losses.
Solvent extraction is one of modern methods, applied in oil refining
processes. It is mainly studied and preferred, because of its ability to
enhance quality of used oil products. This research gives brief
information about solvent extraction methodology and benefits and
disadvantages of its application in industry.

Solvent extraction method could simply be explained, that
diffusion of solvent into oil — containing materials. Main purpose of
solvent extraction is to help recovery of valuable component in mixture
or to purify real solution. After experiments, it is revealed that, as
solvent extraction method is applied, it is achieved to recover almost
99% of oil and leaves only trace amount behind. In solvent extraction
method, impurities in oil, produced in low — temperature processing
units are reduced after diffusion of solvent. After solvent extraction
process is done, reproduced oil could be utilized in several areas,
mainly as lubricating stocks. In any low oil content processing solvent
extraction methodology could be applied directly. Extraction of pre —
squeezed oil cakes, produces from high oil content raw material is also
in interest area of this method.

Frequently, solvent extraction method is applied to separate liquid
— liquid mixtures into their equally volatile components, A and B.
Mostly, these mixtures couldn’t be separated by widely known
industrial methods, such as distillation, evaporation. One more reason
to choose solvent extraction methodology, if either A or B or both of
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them are high temperature sensitive, some non — desirable reaction or
degradations could happen if common process methods, such as
distillation and evaporation, which require high temperature to
separate components. Furthermore, when boiling temperatures of
components in feed have close values, using solvent extraction
method to alternate distillation could be more economic to the budget.
Main drawbacks of solvent extraction method are highly expensive
apparatus and large area, required for the plant.

Core part of solvent extraction method is selection of solvent.
Mainly, hexane is utilized in most processes. There are some criteria,
that while selecting solvent, all of them should be taken into
consideration. These factors are affinity to solute, density, partition
ratio, miscibility, miscibility, safety and cost. Selected solvent could
liquid, gas, solid, vapor, supercritical fluid or liquid.

Used oils, which are by — products of vehicle and machine oils.
They are significant challenge standing in front of mankind, as it
couldn’t be recycled. Engineers and scientists try to recycle this
useless fuel into very useful lubricating materials. Plants are designed
to upgrade used oils to useful materials. Figure 1 below shows simple
flow diagram of solvent extraction unit.

Solvent Still
—» Qil
E » Product
QOutput

Waste Qil
I :
Input Solvent Cooling Solvent
Recycle
Tam Bottoms
- Sill —

E— Asphait

» * Product
Figure 1
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Energy-efficient CO2 capture from huge emission sources such as
flue gas, natural gas, syngas is one of the greatest challenges.
Polymeric membrane gas separation has intrinsic advantages - low
operating and capital cost, small footprint. Polymeric membranes are
characterized by their transport properties such as selectivity which is
a measure of separation efficiency and permeability which is the
measure of productivity of the membrane. Permeability can be found
from the following equation: P, = D, x S, Where P, is permeability, D,
—diffusion coefficient, S, —solubility coefficient.

Diffusivity and solubility ratios are used for determining the ideal
selectivity of membrane: aa = Pa _Day Sa

5 P Dp S

Polymeric membrane material can be glassy and rubbery
polymers. Glassy polymers demonstrate very high selectivity during
gas separation because of lower free volume, lower flexibility of the
polymer chains, as well as narrow distribution of the free volume.
Higher permeability decreases capital cost of membrane due to
decreased membrane area. While, higher selectivity results in much
pure product gas. But a polymer which has higher permeability will
exhibit low selectivity and vice versa. Therefore, a trade-off between
permeability and selectivity should be selected.

Solution-diffusion mechanism is followed by gas transport in
pressure-driven polymer membranes. This mechanism has 3 steps:
sorption, diffusion and desorption. Firstly, gas molecules are absorbed
on the surface of the polymeric membrane, then they diffuse via
passing through cavities of the membrane and finally, molecules are
desorbed on the permeate sides (low-pressure) of the membrane.
Some changes in the chain stiffness is required to achieve high
selectivity and permeability. Thus, nanomaterials as fillers are used to
alter polymeric membrane properties.
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Polyimides belong to glassy polymers family, are produced by
polymerization of dianhydride monomers and diamines. They have
attracted attention in recent years, because of their CO2 separation
performance, superior mechanical strength, thermal stability, high
chemical resistance. Different methods have been put forward to
improve separation properties of polyamides. One of the most
promising alternatives is mixed matrix membrane (MMM). MMM
consists of dispersed filler phase and polymer bulk phase which
combines favorable properties of two moieties.

Zeolites, especially Faujasite which includes X- and Y- types, are
one of the best modifiers which are used for gas separation, because
it has large pores. Different amounts of FAU nanomaterial are added
to the membrane to investigate effect of nanomaterial on the
membrane characteristics.

There are different ways for preparing mixed matrix membranes
such as, solution blending, in situ polymerization, sol-gel method.
Solution blending is the easiest method and it is easy to control
concentrations of components. In this technique, polymer solution is
mixed with inorganic nanoparticles and dispersed by stirring.

Flexibility and rigidity of polymer chain is measured with glass
transition temperature. As a result of experiment, it is conducted that
glass transition temperature of polymeric membrane reduces as mass
fraction of FAU is increased. Solubility of CO2 molecules increases by
increasing amount of FAU, whereas solubility of CH4 and N2 molecules
decrease. Apart from, optimum operating temperature should be
selected as it affects permeability of membranes and solubility of gas
molecules. Diffusivity can be increased by increasing FAU content,
due to the presence of the pores in the FAU which will create more
pathways for penetrant molecules.

It is possible to increase CO2 permeability by 35% via MMM of
polyamide/Faujasite using suitable FAU content and operating
temperature. That's why this method has been widely used in recent
years in order to overcome global warming and reduce emissions.
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Introduction

Phase Change Materials play a crucial role in saving thermal
energy in the form of latent and sensible heat. This contributes to the
conservation of waste energy from different heat sources substantially.
Considerable high latent heat of fusion of PCM provides higher energy
density which is responsible to store large amount energy in smaller
temperature change. At the same time during solidification process
PCM release large amount of heat to the surrounding. Variety of
materials has been investigated in order to determine efficient PCMs
as a heat storage sources. These materials include inorganic systems
such as salts and salt hydrates, organic systems (fatty acids, paraffin
and polymeric materials). In this project we are going to investigate
application of suitable PCM in car engine. In cold weather conditions
it is difficult to start car because of low temperature of engine. In case
of water in car cooling system temperature decreases in short time that
will take long time to start engine and to wait for engine operating
temperature reached. Therefore, using suitable PCM in car cooling
system (mixture with coolant liquid) will enable to store large waste
energy during engine operation and car ignition is turned off stored
energy will transfer to coolant to keep temperature stable at desirable
value for a long time.
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Figure 1. Heat storage of PCM vs Water

Classification of PCMs

Over the last 40 years variety of materials such as organic ,
inorganic materials and their eutectic mixtures had been investigated
and considered as a potential PCMs. Phase change materials can be
classified by their phase transition such as solid-gas, solid-liquid, solid-
solid, gas-liquid. Solid-liquid transition PCMs are commonly used and
efficient because latent heat is large during melting and solidification.
Solid-solid PCMs are not preferable as only sensible heat is stored
and transferred. Also, in case of Liquid-gas transition PCMs large
volume is needed during transition and therefore, it is not suitable for
application.

Stability of PCMs

In order to determine suitable PCM for this application it is
important to investigate thermal stability factor. There are two major
stability factors for PCMs, first is adequate thermal cycling of storage
material and second one is corrosion between PCM and engine
material. According to the recent scientific researches Sugar Alcohols
and Paraffin waxes have considerably high melt/freeze cycle about
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more than 1500 cycles. Apart from that corrosion factor of fatty acids
have been investigated and found that there are compatible with
metallic materials. Recent researches on PCMs have shown that if
eutectic mixture of PCMs is used instead of single PCM, it will give
higher efficiency.

Conductivity

The main disadvantage of PCMs is their very low conductivity
value. Conductivity of common PCMs changes in range of 0.1 to 0.6
W/m K which is considerably lower for heat storage and transfer
applications. However, there are possible ways to enhance
conductivity of PCMs by adding high conductivity materials. For
instance, expanded graphite, carbon fiber and aluminum can be
incorporated with PCMs in order to increase conductivity of heat
storage material. Recent studies have shown that even if small
volume fraction of expanded graphite (1%) is used in PCM, heat
exchange rate is essentially enhanced.

Conclusion

In this project all type of PCMs were investigated and suitable
materials were discussed for application in car engine. Solid-liquid
transition PCMs were considered ideal this application as it stores both
sensible and latent heat. In addition, for stability factor Sugar Alcohols
and Paraffin waxes were considerably appropriate heat storage
materials and for improvement of conductivity high conductivity
materials such as carbon fibers and expanded graphite were
considered ideal materials.
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Polymer matrices filled with inorganic nanoparticles obtain
improved mechanical properties, chemical resistance, thermal
stability, electrical conductivity and magnetic properties which
represent an area of growing scientific interest. Both academic and
industrial researchers are extensively exploring multifunctional
magnetic polymer nanocomposites, because these materials have a
wide range of applications including magnetic recording materials,
magnetic sensors, energy storage devices, drug delivery, microwave
absorber etc. [1].

Magnetic properties can be obtained by incorporating magnetic
elements such as iron, cobalt and nickel into the non-magnetic
polymer matrix. The very procedure can be implemented by either
physical or chemical methods such as ball milling, surface wetting, in-
situ or surface-initiated polymerization, solution blending, ion
exchange and melting techniques. By combining both the merits of the
polymer and the inorganic substances with diverse nano-structures
and sizes can be very salutary for improving the physicochemical
properties of the polymer nanocomposites for different usage
purposes. In this experiment, melting method is used for giving
magnetic properties to high density polyethylene [2].

High density polyethylene with high degree of crystalline structure
possesses higher tensile strength which is one of the commonly used
thermoplastic. In order to create magnetic properties iron (lll) oxide is
utilized in this experiment because of its ferrimagnetic, chemically
stable, nontoxic and noncarcinogenic properties. Starch, or cellulose
is used as stabilizer in order to create homogenous compositions. For
conducting the experiment, glycerin or glycerol bath is taken in order
to melt PE sample. Subsequently, starch is added to the melted PE
while stirring slowly. After obtaining a homogeneous mixture Fe,0; is
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directly added to PE-starch to the mixture. Iron core nanoparticles
surrounded with iron oxide shell are formed in the hosting matrix of the
HDPE with good dispersion which can be observed via Scanning
electron microscopy (SEM). At the 10 wt% amount of the particle
loading an inter-network structure is formed due to the magnetic
dipolar interactions. The new sample is forwarded to cooling process
for further characterization of some properties. Thus, in order to
analyze the magnetic properties of the sample X-Ray Diffraction
(XRD), Differential Scanning Calorimetry (DSC), or Electron
Microscopy techniques are utilized. Magnetic property investigation
revealed a soft magnetic ferromagnetic behavior of HDPE and
according to thermal gravimetric analysis (TGA) an incline is observed
in the thermal stability in the presence of nanoparticles.

To recapitulate, after accomplishing the process and checking for
properties via one of the above-given methods, the obtained magnetic
PE composite can be applied for diverse purposes [3].
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Taking into account that conducting polymers (CPs) possess
structural flexibility, tunable conductivity, corrosion resistance, chemical
diversity and suitable synthesis conditions, it is highly demanded to
investigate electrical properties of these nanocompounds. CPs find
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their wide range of application in supercapacitors, microwave-
absorbent coatings, printed electronics, chemical sensors, batteries,
photodiodes, actuators, electromagnetic shielding and so on.
Alongside with these areas, conducting polymers is incorporated to
innovative applications in a presence of processable particles used for
obtaining satisfying electrical properties and conductivity mechanisms.
However, certain constraints in CPs usage are caused by toxicity,
conductivity, solubility, melting process and material inconsistency.
Therefore, the demand for hybridizing and changing the conductivity
of CPs by means of heterogeneous particles in order to cope with the
limitations has arisen. Using additives or fillers to conducting
nanocomposites makes crucial contributions to attract other
application opportunities by providing higher dispersability and surface
area. According to numerous researches, nanostructured CPs are
characterized with satisfying capacitance values rather than non-
nanostructured ones.

Due to increasing demand, polymer compounds are doped with
metallic materials in order to rise electrical conductivity. This trend
increases because of the fact that metallic fillers give metal alike
properties and plastic alike processing techniques to polymers.

According to the figure given above, concentration value of rises
from percolation threshold ( critical value ¢ ) to F value ( falling limit),
the value of electrical conductivity rises dramatically, from o, (critical
conductivity value) to a,,, (maximal conductivity value).

a,

m

Gr.: 2

Conductivity, log &

Ty Pop F

Filler volume content, ¢

Fig. 1. Alteration of electrical conductivity with increasing amount of metallic filler.
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In this work, the effect of copper particles on the conductivity of
polyethylene is investigated by means of the experiment. Polyethylene
has high resistivity and electrical strength; therefore, it is preferred as
a main element of insulating material. Cuprum-embedded
polyethylene compound was prepared with stabilizing different amount
of cuprum containing particles to a polymer matrix. At the beginning,
glycerin or glycerol bath was prepared for the experiment. After that,
melted polyethylene sample was got. In order to obtain homogenous
compositions, certain amount of an agent was added by making slow
stirring. Subsequently, copper containing sample was inserted to the
solution. Aftermath, the final mixture was exposed to cooling process.
The electrical conductivity values were record depending on copper
content and the increase in conductivity was observed by increasing
the amount of cuprum additive via DSC (Differential Scanning
Calorimeter). The Scanning Electron Microscope (SEM) and X-ray
diffraction enable to do analysis on structure and thermal behavior of
polyethylene composites. Generally, when there was an increase in
copper-containing particles in polyethylene composite matrix,
dielectric permittivity was exposed to an increase. In other words,
dependence of electrical properties of polyethylene nanocomposite on
metallic additive concentration was observed by carrying out the
experiment.
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There are some ongoing challenges such as non-sustainable
production, insufficient mechanical and barrier properties and lack of
recycling are faced in the food and packaging industries. Although the
unwanted pass transfers in food packaging are prevented with high
percentage by metal or glass materials, due to light weight, formability,
low production cost, plastics are most used materials in last decades.
Therefore, packaging industry consumes more than 40% of the
plastics such as with half of it for food packaging. However, the
majority of packaging materials are petroleum-based such as
Polypropylene (PP), Polyvinyl chloride (PVC), Low Density
Polyethylene (LDPE/LLDPE) and High Density Polyethylene (HDPE)
not sustainable from a feedstock supply standpoint.

However, the mechanical properties of polymers have some
disadvantages. First one is weak barrier properties to water vapor and
gases. For example, fresh products (e.g., vegetables and fruits)
requires such a packages with optional 0, permeability, while
produced products do not need any mass transfer. Another challenge
is to achieve an suitable shelf-life while keeping their quality and
safety.[

In order to handle these problems, Polymers behaviors can be
improved by fillers such as Si0,, clay, silica, TiO,, and KMnO,. As itis
shown in Fig.1, fillers can be used with different shapes (e.qg.,
nanoparticles, nanoplatelets, nanotubes), in order to get high results.!

According to the results of previous experiments, the oxygen
transmission rate (OTR) of polypropylene was reduced by 21.4% with
4% nanoclay, while oxygen permeability (OP) was reduced by four
times with nanocoating of PP films with corn zein. In our research, the
changes in mechanical behaviors of polypropylene with adding
nanosilica and nanoclay will be measured.!"]
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Fig.1: Schematic illustration of overall procedurel!
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Introduction: Nowadays, depression is growing at an alarming
rate according to the World Health Organization, embracing around
350 million people around the world. Some scientists have even
concluded that modern life is not suitable for good mental health.
There are, however, certain neurotransmitters in the human brain that
can aid us to withstand the adversity.

Serotonin, 5-hydroxytryptamine, is a pivotal neurotransmitter
regarded as a chemical which can regulate the mood balance of a
human. Serotonin is predominantly stored in enterochromaffin cells of
the gastrointestinal tract as well as in serotonergic neurons of the brain
(about 5%) and in the blood platelets. The fact that serotonin is stored
mostly is in the gastrointestinal tract is due to the availability of
tryptophan hydroxylase enzyme, which plays an essential role in the
synthesis of the serotonin ',

Objective: Serotonin plays various functions in the human body,
affecting almost each organ system and modifying a wide range of
body functions — from emotions to motor skills. First and foremost, a
human’s mood highly relies on the serotonin levels. Secondly, in the
gastrointestinal tracts, it helps to maintain bowel function and
movement. Additionally, serotonin aids the process of blood clotting
and regulates the bone density - high levels of serotonin in bones can
lead to osteoporosis, which is significantly hazardous to a human
body. Finally, sexual functions are highly affected by serotonin levels.

All abovementioned facts clearly demonstrate the importance of
adequate regulation of serotonin synthesis for the whole human body.
The main accent of this scientific paper, however, is to investigate the
association between the mood and serotonin level and to analyze the
available non-pharmacological methods of balancing the serotonin
levels.
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Serotonin and neurological conditions: Many studies found out
a link between the serotonin levels and a mood balance of a human.
In other words, serotonin in our brains are verified to regulate anxiety,
depression, mood and happiness. Serotonin deficiency can cause
severe diseases and can have other dire consequences.

Diet (food for boosting serotonin)- Serotonin synthesis undertakes
via two-step process: The first one is the rate—limiting step, which
converts L-tryptophan to 5-hydroxitryptophan with the help of enzyme
called L-tryptophan hydroxylase. The next main step is the
decarboxylation of 5-hydroxitryptophan, which is regulated by the
enzyme called L- aromatic amino acid decarboxylase ?l. Hence,
consuming cheese, eggs, pineapples, nuts, tofu, salmon, Turkey can
considerably increase the serotonin levels and positively affect the
mood. The reason behind this is that those foods boost the plasma
level of tryptophan which is the primary precursor of serotonin.

0 (0]
OH HO OH HO NH,
N\ N N
NH, NH>
N N N
H H H
L-tryptophan 5-hydroxitryptophan 5-hydroxitryptoamine

Figure 1 BI: Synthesis of serotonin hormone from its precursor (from left to right)

Sunlight (or natural light) - As sun light reaches the retina of the
eyes it stimulates the optic nerve, and it transmits a signal to the
section of the human brain that controls the synthesis of serotonin.
One study reveals that serotonin levels are higher in a post-mortem
brain of a human who died in summer than the one who died in winter.
Several generations before now, most of the people around the world
were involved in agriculture and were working outdoors throughout the
day. The consequence was high levels of exposure to bright light even
in the winter ( considering that even on a cloudy day the light intensity
outdoors can be higher than around 1000 lux, which is the level
normally obtained indoors).l. We might be living in a light deficient
society. There are, however, certain solutions to tackle this problematic
issue. The “Light Cafes” launched in Scandinavia and spread in the
UK, a range of giant mirrors built around the mountains to reflect the
sunlight in the Australian village which lacks the sunshine, lamps
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especially designed for the cure of seasonal affective disorder and
utilization of positron emission tomography are a few of many examples.

Exercise - Exercising is another main factor which can positively
affect the serotonin levels. It is associated with the rise in the blood
plasma level of tryptophan and a fall in the amount of amino acids such
as leucine, isoleucine and valine.

Conclusion: Apart from all the benefits it confers to the human
organism, serotonin is also responsible for the mood balance. Three
main methods to boost serotonin level have been considered, which
should (and can) be implemented by everyone to prevent depression
and maintain well-being in today’s world.
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Introduction

Nowadays, the energy consumption in the worldwide increase
very rapidly. However, the traditional energy sources are limited, and
they run out in each year. Because of that limitations new energy
sources are investigated, and the energy sources are planned to be
replaced, but for now the technology is not enough to obtain that kind
of energy and it is very expensive to invest on the renewable energy
sources. The dependence on the traditional energy sources can be
lightened with the saving of the energy. The energy consumption to
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the building indoors consists of around 30 % of the overall energy
consumption. The energy spent to the heating or cooling of
households can be saved by phase change materials (PCM). In the
second half of the 20" century, the PCMs come to the focus for energy
saving systems. The first research about the PCM is carried out by a
Hungarian born MIT researcher Dr. Maria Telkes in 1948. PCM is a
substance which is used for storing the energy and as a result, it
reduces the energy consumption. Phase change materials must have
high latent heat, and in the temperatures below the melting point it
gives latent energy to freeze, while at high temperatures it melts and
absorbs the energy. PCMs which are used for the buildings have
melting points between 15 and 30 C. The first PCM that is used for the
construction of the building is Glauber’s salt and its melting point is 18
C. Over the decades, many experiments are fulfilled and lots of the
scripts about the phase change materials are prepared about the
PCM. In these report, the main applications of the PCMs, the most
useful types of the phase change materials and the methods for their
applications is discussed.

Types of the PCM

The phase changes materials must have high latent heat energy
for being able to store more energy and because of that, various
classes of the substances can be used for storing the energy. The
main types of the PCMs are organic, inorganic and eutectic mixtures.
The organic PCMs are usually paraffin waxes, carboxylic acids and
lipids. These three classes of the organic compounds usually have
high latent heat energy. They are recyclable, chemically stable and
freeze very rapidly. However, they are highly flammable and have high
costs. Hydrates are the example for the inorganic PCMs. Hydrates are
cheap and available, they have high conductivity and latent heat of
fusion. For the hydrates supercooling is needed, which is not an easy
task. The eutectic mixtures are the mixture of inorganic substance
which has a certain melting point as in the pure compounds and the
mixture has high heat of fusion,

Applications of the PCM

There several application fields of the PCMs as they are varying
according to their energy storage capacity. The PCMs are widely used
in cooling systems such as cooling of the food, electric engines,
computer cooling and cold energy battery and human body cooling in
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the costumes. In addition to that, they are used as thermal energy
storage in solar panels, spacecrafts and turbines. In medicine, PCMs
are used for transportation of the fluids. Finally, one of the fields that
PCMs are used is heating and cooling system of the buildings for
regulating the temperatures inside the room.

Technology of the PCM preparation

The phase change materials are used for storing the heat at hot
conditions and later releasing the heat during the cooling of the
system. PCM can be used in bulk as thermal energy storage, but for
hydrates it is not possible because in that case the water will move
from the salt and later it will be evaporated and only salt will remain in
the system, means that the energy storage ability of the PCM will
disappear. For avoiding such kind of problems, the PCM can be
encapsulated by polymers. There are three types of encapsulation:
micro-encapsulation, macro-encapsulation and molecular-
encapsulation.

PCM application to the buildings

PCMs are widely used in the buildings, due to their heat storing
capacity. In the buildings, to use PCMs by mixing the concrete is
widely used method in the construction techniques, because they are
light and help to reduce the loading of the building. However, the main
reason for the usage of the PCMs is the energy saving. In the buildings
which is constructed with the PCM, there is no need to the air-
conditioning systems. The PCM can be used in the buildings either in
bulk or encapsulated form. Usually, paraffin waxes and carboxylic
acids are used in the buildings as they have melting points between
15 and 30 C. The PCMs can be located inside the walls, however it is
also possible to locate them on the roofs, attics and windows. In
general, the PCM application to the buildings is a useful way for saving
the energy and reducing the energy costs and demand on the
traditional energy resources.

Conclusion

To sum up, in this project the PCM and its application to the
buildings is investigated. The technology of the PCM application to the
buildings is researched and the possible compounds for the project
are identified. It is concluded that paraffin waxes or carboxylic acids
can be used in this field in the encapsulated form. For the
encapsulation of the PCM, polyethylene will be used.
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Polymers — macromolecules that involve long chains of repeated
units (monomers) are unique materials due to several reasons.
Primary reason for their wide-spread use is the control ability of the
manufacturer on their characteristics depending on the situation it will
be utilized. By altering their production method and conditions, a
polymer molecule can be given resistance to thermal change and
mechanical stress. Currently, polyethylene and polypropylene is
responsible for the large proportion of this industry due to their various
uses from packaging of everyday materials to the production of
resistant pipes. However, most of the ongoing researches are focused
on the increasing the characteristics of polymers (thermal conductivity,
physic — mechanical stability
and mechanical resistance)
either via altering their
production technique or adding \Vi
various composites and fillers. g #

. Composites can pe - ~...,,//////////////%
defined as a structural material Y
involving two different
elements varying significantly
in both their physical and
chemical characteristics.
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Whereas when combined provides a stronger and totally different
material that bears no similarity to initial constituents. Generally, one
constituent is chosen to be in the form of fibres - reinforcing phase,
while the second one is referred as matrix phase where the reinforcing
phase will be embedded. Several types of composites have been
discovered. Naturally occurring composites such as wood is basically
cellulose fibres and bones embedded to lignin matrix. More advanced
composites are employed in aerospace, microchip production and
other high-tech industries. Load — bearing ability which carries great
importance is increased by combining polymers or precursor resins
with naturally occurring natural fibres. Thermal resistance and
conductivity of these materials provide good mechanical and thermal
transport while being an electrical insulator can be a favorable asset
for circuit board manufacturing processes. These enhancements
made on polymers and precursor resins are strongly related to filler
diameter, aspect ratio, alignment of bonds and molecules, dispersion
and interfacial interaction.

To balance mechanism

Sample
L Thermocouple

N Sample (1-20 mg of
polymer, in Pt pan)

Evolved gases «— Et

N [l ] Purge Gas (50-100 mL/min)

\ Furnace (5-20°C/min)

[ Source: TA Instruments

In this particular research we will employ these abilities of
polymers and composites to optimize their various characteristics.
Several graphs will be provided and analyzed to reveal the best
scenario in which HDPE has risen to its maximum tensile strength and
thermal resistance. For these purposes, it is expected to perform
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Scanning Electron Microscopy — to observe the structure of new
material, thermogravimetric analysis, Fourier Transform Infrared
Spectroscopy and several mechanical tests. As a result of these
several analysis best case will be decided.
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Energy demand is increasing proportional to the demographic and
industrial growth. Increasing demand over natural gas as other energy
sources makes the impact of its processing and use more sound. As
a result, economical and efficient natural gas treatment methods are
strongly demanded. During the processing and combustion of natural
gas a number of toxic gases are released to the atmosphere due to
the presence of a number of contaminants namely water vapor,
mercaptans, ethane, heavy hydrocarbons etc. The amount of these
impurities should be minimized before use. The maximum allowed
concentration of mercaptans is determined to be 10 ppm [1].

Mercaptans or thiols are compounds containing SH group. The
main reasons why they should be eliminated is their acidity which
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causes corrosion, their irrelevant odor making burning inappropriate,
toxicity hindering subsequent reactions (deactivating catalysts) [1]. In
order to remove mercaptans a number of methods have been
developed namely “doctor sweetening” and “copper sweetening”. In
these methods disulphides are obtained with less disadvantages. In
doctor sweeting, non-regeneratable salt is formed and sulfur content
of fuel increases after the reaction. These methods show either poor
performance or they are costly and therefore they are applied, rarely.
Extraction is more common to treat light hydrocarbons including
natural gas containing low molar weight mercaptans. This method has
the advantage of decreasing sulfur content, reducing odor and
lowering toxicity [2]. Adsorption method of treatment with zeolite bed
reactors had been proven to be efficient. Pressure Temperature Swing
Adsorption (PTSA) and Pressure Vacuum Swing Adsorption (PVSA)
are examples of these process. The latter method have been proven
to be more efficient in terms of increased recovery and productivity [1].
Zeolites, of which these reactor beds are made, are microporous ionic
solids containing tetrahedrons as primary structures. Having Silicon
and Aluminum in their centers the tetrahedrons develops into rings and
then eventually into complex structures having channels and cages.
They have cations in the cages which are responsible for their ion-
exchange property. There are over 40 types of zeolites in nature and
they are synthesized industrially and they find their application in
drying, separation, laundry, catalysis, adsorption [3].

In this research project, two different zeolite beds are used in
packed columns. By means of this their efficiency in adsorption is
compared. There are four zeolite samples compared overall. Two is
raw and the other two is modified. The zeolites are packed into a
column through which natural gas containing mercaptans pass.

The experiment is tested at different gas flow rates and different
adsorbent amounts. The concentration of mercaptans had been
measured by gas chromatography. And the characterization of
zeolites had been done by three methods namely XRD, FTIR and
SEM. The results suggest sufficient removal of mercaptans and
complete modification of zeolites.
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Pure deionized water plays an indispensable role not only in
medicine but also in the field of agriculture. Even though there is no
disputing fact that technology has revolutionized the way water is
purified, nowadays, treatment of water by virtue of minerals is of
utmost significance. Multifarious methods exist for water purification
ranging from mechanical filtration (where calcium carbonate is
predominantly utilized) to solely distillation. Nevertheless, as regards
elimination of impurities via stones, so called minerals, the core
principle used is absorption approach, since they have ability to absorb
tiny particles from liquid.

With respect to minerals, three following types were thoroughly
analysed and discussion of each of the minerals is demonstrated
below.

e silicon

e quartz

e shungite

All three minerals above are comprised of silica SiO2, which in turn
has a curative effect.

Silicon. A mineral as well as a chemical element with atomic
number 14 (situates in fourth group in periodic table). Silicon ranks in
the second place after oxygen in the volume of reserves in the earth
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crust. In human body the major amount of silicon is found in pituitary,
adrenal glands and in thyroid gland as well.

Figure 1. Crystals of silicon

Treating of water by dint of silicon is highly appreciated largely due
to the fact that in addition to contaminant absorption it does saturate
water with valuable minerals that are beneficial to human organism. In
other words, the unique properties of the aforementioned mineral aid
to release water from such compounds as salts of ammonia, diverse
dangerous chloride components and iron nitrates.

Quartz. Quartz is considered to be ancient mineral in comparison
with silicon and shungite.

Figure 2. Crystals of quartz

It is formed under different geological processes: mainly obtained
from volcanic magma crystallization. The crystals of quartz are mostly
in the structure of hexagonal prism and trigonal bipyramid.

Usage of quartz in water treatment issues has myriads of
advantages. To begin with, it utterly removes dissolved in water
compounds, such as aluminum, iron, manganese. It also should be
emphasized about reduction of heavy metals like copper, cadmium,
lead. Eventually, it has an antiviral effect.
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Shungite. Shungite is defined as black rock with some metallic
properties. By looking at its chemical structure, it resembles the
structure of fullerene. The stone contributes to deep liquid purification
allowing to receive drinking water of high quality. Its structure is made
of a silicate matrix and minerals of aluminosilicate.

Figure 3. Crystals of shungite

Conclusion. All things considered, in spite of technological era,
water treatment by means of minerals remains relevant and is
implemented on a broader scale.
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The primary building blocks of polymers are the chain-folded
lamellae and by changing their spatial distribution we can alter both
physical and chemical properties of polymers. That's why, crystallization
arrangements and crystal structures play a huge role in technology
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and science of polymers. The lowest free energy state defines the
polymer’s crystal structure, so the energy studies using computer
modelling helps us in determination of polymer structures.

One of the methods used in crystallization of polymer is a level set
method utilized for simulation of solidification structure. The method is
based on recognizing specific crystal from others by the set color and
can be applied to any system showing growth and nucleation. The
particles allocated on both exterior and interior strips of the interface
save the volume for maintaining the interface. The motion of interface
which is remodeled as an Eulerian initial value which is time
dependent and PDE (partial differential equation) is defined by the
zero set of enduring function as follows:

@(x,t)= +d(x,t), when x € Q(interior) — solid zones
@(x,t)= 0, when x € 9Q=I(t) — melt-solid interface
@(x,t)= -d(x,t), where x € Q(exterior) — melt zones
Q- given point in the domain

I(t) — interface

d(x,t) — smallest distance between I'(t) and Q

however, the numerical dissipation is one of the main problems of level
set method which is further overcame by improving mass conservation
and introducing particle level set method. Here, negative and positive
particles which are massless are used within a strip across the
interface for fixing the level set function. In isothermal crystallization
case there are three main stages such as, nucleation, growth and
impingement. In the polymer melt the nuclei starts to appear and it
acts as a seed for spherulites growing with the same rate until
impinging on neighboring spherulites. After impinging the growing
stops, and it continues until all the material is transformed. Here, the
density of nucleus (number of nuclei per unit volume) relies on
supercooling and temperature which is simulated by using set level
method.

In conclusion, the simulation process realized by level set method
not only predicts the morphological development and distributions of
crystal, but also determines the size of spherulites for altering
temperatures. Computer modelling of crystallization process has
enormous roles in some molecular level material designs such as
polymer batteries or solar cells.
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In the last decades, usage of the polymer materials in the industry
widely spread. Conventional materials have been replaced by the
polymers in the last 20 years in the packaging applications, because of
the lightweight, functionality, low cost and ease of the production of the
polymer materials. These unique properties of the polymers allow to
use them in a wide range of the applications in electronic device
production, energy storage, food packaging and sensors. The widely
spread polymer materials are polypropylene (PP), polyethylene (PE),
polystyrene (PS), polyvinyl chloride (PVC) polyethylene terephthalate
(PET).

The polymers are special type of the materials that although their
thermal, mechanical and electrical properties are main drawbacks
compared to the metal, these properties can be enhanced by the
nanofillers. In the food packaging side one of the main disadvantage
of the plastics are permeation of the gases and vapours through
polymer films. This disadvantage of the polymers can be covered by
enhancing its mechanical properties with lamellar nanofillers, such as
nanoclays and graphene. These nanofillers create much more tortuous
pathway through nanocomposite by play a role as gas barrier.

In the industry, application of the polymer nanocomposites (PNCs)
can be encountered in the transportation of the liquid and gas materials.
Although polymer pipes work better for the liquid transportation, they
cause pressure drop when considering gas transportation because of
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the gas permeability. High density polyethylene (HDPE) has reasonable
mechanical properties that make it suitable for various industrial
applications including packaging and piping. Comparing HDPE to other
type of the polymers, it possesses highly crystalline structure which
gives its contribution to its high tensile strength. Although HDPE shows
good gas barrier property against the water vapour, it is vulnerable
when it comes to oxygen. That is why this crucial property of the HDPE
should be enhanced, in order to widen the application range of it
including transportation of the hydrogen gas and natural gas.

(a) Gas molecules (b) Gas molecules

[

In order to investigate gas barrier and mechanical properties of the
HDPE nanocomposites and as well as nanocomposites of the other
polymer materials, different types of the nanofillers were examined by
researchers. Three main factors determines the gas barrier performance
of a polymer nanocomposites are filler properties, the intrinsic barrier
property of polymer matrix and the quality of dispersions. Furthermore,
over the experiments it was determined that one of the best options
for enhancing the HDPE gas barrier property is graphene and its
derivatives. It was found that HDPE nanocomposite with 1 wt% of
graphene oxide (GO) derivative decreased the permeability of the
gases up to 70%. Moreover, beside of the expensive graphene material
and its derivatives, some researches draw attention on usage of cheap
nanofillers, such as fumed silica, montmorillonite (MMT), Multi Walled
Carbon Nanotube (MWCNT) and others. Comparing these three
nanofillers, it was found that MWCNT is the one of the best options to
reduce permeability of the O2 gas, although it decreases the
elongation ability of the polymer significantly.
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During last decades, the usage of plastic materials mainly in
packaging industry has increased considerably due to their cheapness,
low weight, high resistance to chemical substances, and good
mechanical properties. Sadly, unconscious dumping of plastic debris
to lands and water resources has a bad influence on the environment,
economics, marine life, human health, and so on. Natural degradation
of polymers take several ten years of period that is why scientists are
in search in order to modify plastic materials so that they will be
susceptible to degradation [1].

All naturally occurring polymers including starch are vulnerable to
attacks of microorganisms hence mixing synthetic polymers with starch
is likely to increase biodegradation property of the polymers. Many
experimental studies have been carried out in order to observe the
amount of starch content on the biodegradability of low density
polyethylene (LDPE). Results indicate that as the quantity of starch
increased there is a decline in the properties of tensile strength and
elongation by time. Analysis conducted by the Scanning electron
microscope (SEM) technique detected microorganisms colony
formation as the biodegradation process proceeded.

Experimental procedure several samples of LDPE with different
density values are mixed different proportions of starch. Starch and
polyethylene samples are weighed by weight balance machine. Mixing
of the samples is conducted at 135°C for 6 minutes. The next step is
compression by a hydraulic machine. Then the mixture is preheated,
vented, and pressed in a hot environment, and at the final step it is cold
pressing.

The experiment is followed by several tests in order to examine the
effects of starch content on the LDPE/starch mixture. In order to
determine mechanical behavior of the sample tensile test is carried out.
Using the following equation Young’s modulus is calculated:
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E:% ............................................................. (1)

Where, E-Young’s modulus (Pa), o-Stress (Pa), e-Strain (unit-less) [2]

Degradation analysis is conducted by weighing the initial mass and
burying LDPE/starch samples, each having different starch content, at
0.6 m under the soil, and after one month the buried sample is
examined in order to investigate the kinetics of the degradation
process. The main purpose is to define the influence of the starch
content on the degradation of LDPE. Degradation of a sample is
evaluated by modifications in morphology of 3 the polymer and mass
loss. What is more, after one month the buried sample is taken out and
cleaned in order to get rid of the solid particles then they are dried
under natural conditions. Then, they are weighed to compare the mass
of the polymer samples before and after the burial. Next, mass loss by
percentage is determined as follows:

%Mass Loss = M%Mf X 100%0....eeeeiiieieiiiiieeeeeeeeee, (2)
M;-initial mass of the sample (gr), Ms-final mass of the sample (gr)

Theoretically, it is expected to observe increasing mass loss with
the increasing starch content.

Finally, thermal analysis test is conducted by using Differential
Scanning Calorimetry technique in order to obtain melting point of the
LDPE/starch content. That is to say, biodegradation of LDPE can be
fastened by increasing the starch content, and thermal, mechanical
properties of the polymer can be modified.
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Tadqiat isi muhum bir problema asagi oktanli benzinlarin piroliz
prosesinin ekoloji problemlarinin halline hasr edilmisdir.

Bununla slagadar olaraq geyd edilan isler apariimigdir: Pirolizin
maye mahsullarindan rektifikasiya vasitasile 130°-190°C fraksiya qo-
vulub ayrildigdan sonra fenol ile alkillesma reaksiyasi apariimisdir.

Tadqiqat isinde pirolizin maye mahsullari ayri-ayri fraksiyalara
ayrilib analiz olunmusdur. Rektifikasiya naticasinde muayyan edilmig-
dir ki, govulub ayrilmig 25-70°C fraksiyasinin terkibi 15,40% olefinlar-
den, 13,62% izoprendan, 13,80% tsiklopentadiendan, 20,58% para-
finlorden; 70-130°C fraksiyasi 58,5% benzoldan, 30,3 % toluoldan;
130-190°C fraksiyasi 18,7% ksiloldan, 24,26% stiroldan, 9,12%
viniltoluoldan, alfametilstiroldan ibaratdir.

Aparilan tadqgigatlar naticesinda pirolizin maye mahsullarinin C5
va C8-C9 fraksiyalarinin giymatli monomerlarla zangin oldugu miayyen
edilmigdir.

Pirolizin maye msahsullarinin C5-C8-C9 fraksiyalar qarisiginin
oligomerlesmasi prosesi Ugun optimal gserait musyyan edilmisdir:
oligomerlasma temperaturu 180°C; prosesin aparilma muddati 12 saat,
inisiatorun miqdari 1,0%. Bu seraitds oligomerin ¢iximi 38,5% olur.

Fenolun pirolizinin maye mahsullarinin 130-190°C fraksiyasi ila
fasilali quruda H-formali KY-2 katalizatorunun istiraki ile alkillegsma
reaksiyalari apariimigdir. MUayyan edilmisdir ki, reaksiyanin muddati
6 saat, fenolun pirolizin maye mahsullarina olan mol nisbati 1:2, KY-2
katalizatorunun migdari géturtlan fenola gére 10% oldugda, magsadli
mahsulun alkilfenolun ¢iximi géturulen fenola goére 63,5% olur.

Fenolun pirolizinin maye mahsullarinin 130 — 190° C fraksiyasi ila
alkillesmasi fasilali qurguda seolit terkibli alimosilikat “SEOKAR-2”
katalizatorunun igtiraki ile apariimigdir. Reaksiyanin tadqigi naticasin-
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da alkilfenolun yuksak ¢iximla — 61,6% almaq Ugun optimal serait
muayyan edilmisdir: reaksiyanin temperaturu — 140° C , miuddati — 6
saat, fenolun pirolizinin maye mahsullarinin 130-190°C fraksiyasina
mol nisbati 1:3, istifade olunan seolit terkibli alimosilikat “SEOKAR-2”
katalizatorunun géturulan fenola gore migdari — 20% teskil edi.

Fenolun pirolizinin maye mahsullarinin 130-190°C fraksiyasi ila
aparilan katalitik alkilleasma prosesindan alinan alkifenolamin gatrani
M-8 markali muharrik yaginda yuksak temperatura davamli antioksi-
dant kimi sinaqdan ¢ixariimahdir.

NONYYEHUE U NCCINEAOBAHUA 3JIACTOMEP
COAEPXALLUNX KOMNO3ULIMOHHbIX MATEPUAIOB

PeHa MycTtachaeBa dnbaap

AszepbalioncaHckuli locydapcmeeHHsil YHusepcumem Hegpmu u lpombiwineHHocmu
e-mail: rena-babaevaO@rambler.ru

OOHUM 13 OCHOBHbIX COBPEMEHHLIX HanpaBfiEHWA B 3TUX NpO-
Leccax aBndeTcsa ynyyuweHue (pusanko-mexaHu4ecknx u akcnnyaTa-
LIMOHHbIX XapaKTePUCTUK KOMMO3MLIMN Ha OCHOBE CMECK anacTtome-
pOB, MCMNOMb30BaHNEM MOANMULNPYIOLNX PYHKLMOHAmNbHbBIX Jo6a-
BOK, MPOMEXYTOYHOIO XMMWYECKOro CTPOEHUS MeXay norimMmepamm
CMEeCU 1N YyCUITEHNEM UX B3aUMOLENCTBUA 3a CHET (PYHKLMOHANbHbIX
rpynn B npoueccax nepepaboTku 1 ByfnKaHU3auuu.

Xummnyeckme n pusmko-mMmexaHn4eckne CBOMCTBA MOSIMypeTaHOB
BO MHOIOM OnpeaensitoTcs MHOroobpasnem XMMmnM4Yeckmnx ces3en pas-
NIMYHOIO TUMa B €ro CTPYKType, U hakTM4eckn npeactaBnsoT cobom
©noK cononnMMepoB, B LIENM KOTOPbIX OCYLLECTBNSIETCH YepegoBaHne
Y4aCTKOB PasfiM4HON XMMUYECKON Npupoabl. 3Ta 0COGEHHOCTb XUMMU-
4YeCKOro CTPOEHUS MONIMYypeTaHOB CMOCOOCTBYIOT MOSTYYEHUIO HA WX
OCHOBE MaTepuarioB C LUMPOKMM CNEKTPOM (IU3NKO-MEXaHUYECKNX
ceovcTtB. OgHaKo n3genus Ha OCHoOBE NOSIMypeTaHOB HapsAy C BbICO-
KOW MPOYHOCTbIO U OTSIMYHOM M3HOCOCTOMKOCTBbIO XapaKTepusyloTcs
Y3KMMK TemnepaTypHbIMXU MHTEpPBanamMu MCNosib30BaHUS U OTHOCK-
TENbHO BbICOKOW CTOMMOCTbIO. YCTpaHeHME 3TUX HEQOCTATKOB MOXET
ObITb JOCTUTHYTO COBMELLEHMEM MONIMYPETAHOB C APYrMMU NONnUMe-
paMmM U, TEM cCambiM, 3HAYUTENbHO pacWMpuTb obnactb KX npu-
MEHEHWUS.
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O6beKkToM HacTosLWero UccrneaoBaHUsa ctano noslydyeHne BbICO-
Koaare3voHHOM MOSIMMEPHON KOMMO3ULUM Ha OCHOBE MPOMBbILUSIEH-
HOro nonMagunpa-nNosIMOKCU-NPONUMIEHITIUKONS, COBMELLEHHOIO Mnpu
KOMHaTHOM Temnepatype c 4,4'-gudeHun-meTaHaMm3ounoHaToM U
5%-m pacTBopom ByTunkaydvyka B Tonyone. CoBmeLleHne Nonmokcu-
nponunerrnukonsa (MOMMMN) ¢ 4,4'-gudeHnnMeTaHaMn3oLnoHaTOM
NPOBOAUIIOCH CMELLEHMEM MPU KOMHATHOW TemnepaType. CmelleHne
NONUIIMKONENn C OTBepaUTENSMU WU3OLMOHATHOrO TuUna peakuus
ypeTtaHoobpa3oBaHNA MNpoTeKkaeT MO MexaHU3My MUrpauvoOHHOM
nonnumepusauumn, OCHOBaHHOMY Ha CMOCOBHOCTU NPUCOEOUHEHUS K
aToMy a3oTa NoABMXKHOIo BO4OPOAHOro atoma nosmadgupa.

OKcnepyMeHTanbHble JaHHble NoKasbliBalT, YTO MpoLecc B3au-
MOAENCTBUA KOMMOHEHTOB CMECWU COMpOBOXAAETCH YBeNMYeHnem
BA3KOCTU C YyBeNU-YeHMeM KOoHueHTpauun 4,4'-andeHnnmeTtan-
AuunsoumoHara.

BbisiBrneHo, 4to Yepes 60 MMH KONMYECTBO U3OLMOHATHBLIX rpynn
yMeHbLUaeTCs A0 HynsA, YTO JOoKasblBaeT NpoTekaHue XMMUYECKOro
B3aMMOAENCTBNA 3a CYET M3ouMoHaTHbIX rpynn. lMpouecc cononu-
KOHOEeHCcauumn 3aBepLuaeTcs npu NOIHOM UX pacxogoBaHun. BaAskocTb
peakuMOHHON MacCbl BO3pacTaeT TakKe C YBENMYEeHUEM BpPEMEHMU
cononukoHgeHcaumm ot 0 go 60 MWH, U Bpems MOSMHOro wu3pac-
X040BaHWS U30UMOHATHBIX rPYrnn coBnagaeT C TOYKOM MakCcMMarbHOM
BSI3KOCTW coonuromepa.

OKCTparMpoBaHMeM HaBECKM COONMroMepa aueToHOM B annapare
Cokcneta onpefeneHa cTeneHb B3aMMOLEWCTBUA, T.e. BbIXOA
nonuypetaHoBoro coonuromepa (MYCO), nony4eHHOro npu pasnuy-
HbIX COOTHOLUEHUAX UCXOOHbIX KOMMNOHEHTOB. CoCTaBbl KOMMNO3MLNIA
NPV pasnnyHbIX COOTHOLLUEHMSIX KOMMOHEHTOB NpuBeAeHbl B Tabn.1

HanmeHoBaHne KomnosnunoHHble cmecu
KOMMOHEHTbI, Macc.u.: 1 2 3
5% -n pacteop BK B Tonyone 100 100 100
nonr 100 100 100
amanu 10 15 20

Tabnuua 1. CocTtaBbl KOMMNO3MLMIA HA OCHOBE CMeceln pacTBopa

CpaBHeHVe OaHHbIX AnddepeHUnanbHO-TEPMUYECKOro aHanmsa
coonuromepa u komnosvumm coonuromep +bK, nokassiBaeT, 4To Mnony-
YeHHasi KOMMo3MLKMsA TepMUYEcKkH Bonee yCTonYnBa, YeM COONMIroMep.
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N3yyeHbl hu3MKo-MexaHU4Yeckne CBOMCTBA MOSYyYEHHbIX KOMIMO-
3numn. M3 nonyyeHHbIX pesynbTatoB BUOAHO, YTO (koMno3uums 3) Ha
ocHoBe cmecu BK+MOMr+gMAanL, (100+100+20 mac.4.) nonyyeHa
BbICOKOAAre3noHHas nosiMMepHas KoMMo3uums, Kkotopasa obnagaet
yNy4dlWeHHbIMW nokasaTtensaMmmn (prusmko-mexaHn4ecknx CBOUCTB.

CoBmelleHe coonuromepa c OyTunkayyykom (COnonMmepom
n306yTnNeHa nU n3onpeHa) yBenuvyMBaeT 3NacTUYHOCTb CUCTEMBI,
CHUMaEeT ycaKy 1 NoBbILLAeT TEPMO-, XMMUYECKYI CTONMKOCTb. CMechb
coonuromepa c byTunkayy4yykom pekoMeHZoBaHa B KQ4eCTBe BbICOKO-
a[ire3NOHHOTO U BbICOKOAMACTUYHOIO NMOKPbLITUSA, KNesLWwen 1 ynnoTHA-
olen KoMno3vumn. YKasaHHas KoMnosuumsa Takke Hambonee
yCTOM4MBa B arpeccuBHbIX cpefax, YTo JernaeT ee NpUMeEHeHue
NepcnekTUBHbLIM. B pasnunyHbix 06nacTsix NPOMbILLIIEHHOCTU U TEXHUKM,
B TOM YMCIE B TaKMX, Kak aBnaLms, pakeTocTpoeHne, CyaocTpoeHme, Bce
LUMPEe MCMOMb3yHTCA BbICOKOMPOYHbIE KOMMO3ULNOHHBIE MaTepuarsbl.
YcnewHas wux aKcnfayatauus — nepegada yCUnui, WHTEHCUBHOE
Harpy>xeHve n 6onee MonHoe MCMosfib30BaHNME CBOWCTB HaMOSTHUTENS
BO3MOXHbI TOMbKO MPU AOCTATOMHO HaZEXHOW CBA3W MeXOy KOMMo-
HeHTamn, obecneynBaemMon TOMbKO B Crlyvyae JOCTaTOMHOW aare3noH-
HOW MNPOYHOCTU B CUCTEME CBA3ylOLlee — HanosiHuTenb. [loaTtomy
BOMNPOCHI afre3nn CBA3YIOLWEro K HanoMHUTEN, UHTEHCUdUKaUmMmM m
HanpasSieHHOro perynMpoBaHns aare3voHHOro B3auMogenCcTBUSA UMEIOT
NepBOCTENEHHOE 3HAYeHUe Npu CO34aHUN MOSIMMEpPHbLIX KOMMNO3ULIMOH-
HbIX MaTepuasos.

MOHUTOPUHI ATMOC®EPHbIX BbINAOEHUA C
MCMNoJiIb30OBAHMEM BUOUHOUKATOPOB

Tarnsape lNonbLwaH

A3sepbalioxaHckull TexHonoauyeckulli YHUsepcumem
elshad1952@mail.ru

HayuyHbin pykoBoauTtens: MNMpodc. Anbwan Mamenos

MexayHapogHas koonepaTMBHas nporpaMmma no u3yyYeHuto BO3-
AENCTBMS BO3AYLUHbIX 3arpsi3HEHUN Ha €CTECTBEHHYK pacTUTEllb-
HOCTb U CENbCKOXO3ANCTBEHHbIE KyIbTypbl Oblfla OCHOBAHO B KOHLIE
1980-x rogoB Anst Hay4HOro 060CHOBAHUSA KONMMYECTBEHHON OLEHKM
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NOBpPEeXAeHWUA, HAHOCUMbIX PacTUTESTbHOCTU BO34YLIHbLIMU 3arpsA3Hu-
Tenamu. B HacTosiee Bpems B nporpamMme MpUHUMAKOT yyactue
yyeHble 6onee yem 40 ctpaH. [NMporpamma koopanHupyetcs LieHTpom
akonorum n rmgponoruun B barnrope. C 2014 roga eBponenckue oaHo-
BpeMeHHble cOopbl MX0B koopAuHUpyeT OObefMHEHHbIA WMHCTUTYT
SAepHbIX nccrnegoBaHUN.

BoapacTatoliee HakonneHne TsXenbiX MeTansoB B Nnoyse, Noa-
3eMHbIX BOAax M XMBbIX OpraHM3aMax MOXeT NpuBoauTb K 3amenre-
HUIO poCTa AepeBbEB U CEIbCKOXO3ANCTBEHHBIX KYyNbTyp, a Takke K
MOBbLILEHMIO YPOBHS COOEPXaHUA TSHKErblX MeTannoB B MULLEBbIX
Lensax, KOHeYHbIM 3BEHOM KOTOpbIX ABndeTcs 4yernioBek. O4yeBuaHO,
4YTO HEeKoTOpble TsKernble MeTannbl, nocTynawwmne B atMocdepy B
pe3ynbTaTte NPOMbILLIEHHbIX BbIOPOCOB M paboThl 3NeKTpOCTaHUUA,
NoKanuMsmpyeTcsa B OCHOBHOM BOKPYI MCTOYHMKA BbIOPOCOB. lNnowaab
BO34ENCTBMUSA 3arpa3HUTENs MoXeT gocturatb B guameTtpe 10-15 kv B
3aBMCUMOCTW OT HanpasfeHus BeTpa W BbICOTbl Tpyb. Mpumepamm
Takoro poga ABnATCSA XPOM U HUKeNb. [pyrve meTtannbl nepeHoc-
ATCA Ha Gonblune paccTosiHuA 6rnarogaps obpasoBaHUIo razoobpas-
HOW ba3bl BO BpeMs ropeHust. lpumepamm Takmx MeTansoB SBNST-
CS MblLWbSK, KAOAMUI, CBUHEL,, PTYTb U LUHK.

[na Tex, KTo 3aHMMaeTca onpegeneHneM TsXenbiX MeTasnnoB B
aTMOCepHbIX BbIMNaAeHUsAX, CyLLeCTBYeT arnbTepHaTMBHas MeTO-
Aunka, bonee TpyaoemMknmm metogamm aHanmsa. 310t metog ¢ 1990
roga B3SiT 3@ OCHOBY CO3[aHUS NSIOTHOW CETKM BUOMOHUTOPUHra no
BCen EBpore.

B cooTBeTCBMM C AOroBopa 0 COBMECTHbIX Hay4HbIX UCCreaoBa-
HUsIX kKadedpbl “NHxeHepHon Akonornn” AsepbargxaHckoro TexHo-
nornyeckoro YHmsepcuteTta n o6beaAMHEHHbIM UHCTUTYTOM SiAEPHbIX
nccnegosaHm B [lybHe Obinv HayaTbl COBMECTHbIE MUCCReAoBaHUSA
aTMocdgepHoro Bo3ayxa. AHanmabl 611 NnpoBeaeHsb! B [lybHe. B 2005
rogy BO BpeMsi eBPOMNENCcKoOro nccnegoBaHns Bnepsble bbina onpepe-
neHa obuas KoHUeHTpauus asoTa BO Mxax. [1IpoOHCTpaHCTBEHHOe
pacnpegeneHve KOHUEeHTpauuMi a3oTa BO MxaxX YeTKO oTpaxaeT aT-
MOC)epHble BbiNageHUs a3oTa Ha Bcen Tepputopumn EBponbl, 4TO
NO3BONSAET CUMTaTh AaHHbIN MeToq MNONe3HbIM Ans onpefeneHus
obnacten, NoABEP)KEHHbLIX PUCKY aTMOC(EpPHbIX BbiNageHu a3oTa, ¢
BbICOKOW MPOCTPAHCTBEHHOM TOYHOCTLIO. [1OBTOpHOE onpegeneHue
obuiero cogepxaHusa asota BO Mxax BO Bpems uccrnegosanusa 2015
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roga no3BOMUT M3YYNTb BPEMEHHbIE WM3MEHEHWS Ha TeppuTopun
eBponbl. B pamkax EBponenckoro ogHoBpemeHHoro cbopa mxos 2010
roga B MWMOTHOM WCCRNeAOBaHWM B OTAEMbHbIX CTpaHax BO Mxax
Brnepsble Obiny onpegeneHsl HekoTopble Buabl CO3. B npowwnom mxm
ncnonb3osanu gns GunomoHntTopuHra COS3, B 4aCTHOCTU, NOMANLMKIIK-
YeCKMx apoMaTnyecKmx yrneBogOpPOLOB M NOSIMXIIOPUPOBAHHbIX Bur-
deHNNoB Ha NoKarbHOM U HaALMOHANbHOM YPOBHE.

Odabiyyat

1. The 29th Task Force Meeting of the UNECE ICP Vegetation for Europe
Convention on Long-Range Transboundary Air Pollution Dubna, February 29 —
March 4, 2016 Programme & Abstracts

Abutalibov M., Haciyev V. Azarbaycanin bitki értiiyQ. B.: isiq, 1976.-48s.
Biomuxtelifliyin genetik ehtiyatlari. I Beynalxalq EImi Konfrans. AMEA Genetika
institutunun asarlari. Baki, 20086.

w N

AN®dY3UA ATOMOB YITIEPOOA B PEHUA U
NONYYEHUE TPA®UTOU NMINEHKU HA
NMOBEPXHOCTU PEHUA

MNonaxmenos OpxaH

BakuHcKuli locydapcmeeHHsbil YHUsepcumem
orar@mail.ru; orxangulehmedov1@gmail.com

HayuyHbin pykoBaguTenb: OpyaxoB A.K.

N3y4eHne anektpodumsnyecknx cesoncts cuctemol Re-C metoaa-
MW KaTtanutuyeckon auccounauun monekyn CsCl n TepMoaneKkTpoH-
HoM amuccumn (TOIJ) nokasanu, YTo NPWU HaCbILLEHUM aToOMaMn yrre-
poaa HarpeTton Ao T<1800 K peHneBow neHTbl B Napax 6eH3ona v npm
nocrneayLlem NOHMKEHUM TeMNepaTypbl HA PEHNEBON NeHTe obpa-
3yeTca MOHOCNoM rpaduTta, a Npu HacblweHnn Harpetoro o T=1900
K penus B napax 6eHsona (Pc,H,=10TOop) v npu nocneayiowiem

noHWXeHun TemnepaTypbl Ao T<1600 K Ha peHueBon neHte obpa-
3yetca Toncrtas nneHka rpadgwuta [1].Uenb HacTtosiwen pabotbl —
BbISICHUTb BO3MOXHOCTb BbICOKO3I(I(EKTUBHON AN IY3UN aTOMOB
yrnepoga B peHuin, obpasoBaHne MOHOCIOMHOM U MHOrOCNIONHOM
rpacpuToBon MNeHkN.OnbITbl MPOBOAUNN B CBEPX BbICOKOBAKYYMHOM
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MarHMTHOM mMacc- cnekTpomeTpe. B kavyecTtBe obpasua Obina ncnonb-
30BaHa peHueBad neHta c pasmepamu 50x1,5x0,02mm ( B Havane
neHta Obina nonukpuctannuyeckas). [Ona nonyvYeHus MOHOCMOS
rpauTa Ha MOBEPXHOCTUM PEHUs, Kak U B Crnyyae nosikpucrarn-
NINYECKON pEeHUEBOW MPOBOSMKW, aToMbl yrnepoga obpasyemoe w3
pasnoxeHnsa monekyn 6eH3ona Ha HarpeTon NOBEPXHOCTU PEHNEBOW
NeHTbl AuddyHanpoBanm B 00beM peHus 4O TeX Nop noka KOHLEH-
Tpauua atoMoB yrrepoga yBenuumBanacb O KOHLEHTpauuu npe-
AerbHOM PacTBOPUMOCTU NMpU AaHHOW TemnepaType, Nocre Yyero Ha
nosepxHocTu rpaHn (10 10)Re obpa3osbiBancs MOHOCHON rpaduTa.
06 obpasoBaHMMM MOHOCIOS rpaduTa Ha Re cyannu no namepeHuto
TOKOB noBepxHocTHou norHnsaumm (MAN) monekyn CsCl n T3S kak n B
cnyyae obpasoBaHUS MOHOCMOS rpaduta Ha PEHUEBOWN MPOBOJSIKE.
OT0T npouecc notpebosan ~1,5 yac BpemeHu. locne HacbiWeHUs
obbema peHust atomamn yrnepoga OO NpeaesibHON KOHLEHTpauuu
nNpv OaHHOW TemnepaType, Npy NoBbILEHUM TemnepaTypbl rpaHn (10
10) Re Ha AT=20+30 K oT TemnepaTypbl pacTBOpeHus yrrepoaa
(T=1600K) noBepxHOCTb peHus OT MOHOCHMOos rpaduTta ocBoboxaa-
NoCb, T.€.NOBEPXHOCTHbIE aTOMbl yriepoaa pacTBOPSSIMCE B 06beM
peHnst nnn xxe agecopbupoBanucb ¢ NoBepxHocTu. Mocne aTux npo-
LLleccoB Npu JaHHOM Toke Hakana 6onbwen, Yyem ana T= 1600K Tok
TO3 OT UMcTON NOBEPXHOCTU NO CpaBHEHMUIO A0 Anddy3umn yrnepona
HECKOMNbKO yMeHbLUancs. 3T0 YMEeHbLUeHNe MOXHO OObACHUTL yBe-
NNYEeHNeM MHTerpanbHOro KoaduumMeHTa YepHOTbl U3MyYeHUs CUC-
Tembl Re-C. Tak kak B pe3ynbTate aguddysnn yrinepona B peHun ero
COMpPOTUBMNEHNE 3aMeTHO YyBenMyuBarocb, TO MpPU AAHHOM TOKe
Hakana [OrfKHa yBenuuMBaTbCa Bbligensemast MOWHOCTb W =1°R.
YMeHbLUEeHME TeMnepaTypbl PEHUSE MOXHO BbISTIO HAWTU U3 CPaBHEHUS
TokoB TO3 OT YncTOM NOBEPXHOCTU A0 M nocrne anddyaum yrnepona
B peHun n3 popmynbel PuyapacoHa. 3kcnepumMeHTanbHO onpeaenvs
OTHOLLIEHNE TOKOB Hakana v rno U3BeCTHOMY 3Ha4YeHUIo &, AN YMCTOro

peHus, bbina HangeHa e, 20,36 ana Re (1010)-C. C gpyroii cTopo-

Hbl M3BECTHO, YTO KOHLEHTPALMS NpeaeribHON pacTBOPMMOCTU 3aBU-
CUT OT TemnepaTtypbl U C MNOHWXeHNeM T OHa OOSKHa YMeHbLUaTCS.
Torga Bo3HMKAET BONPOC 06 yxoae «M30bITOYHbIX» aTOMOB yrnepoaa
NPU MNOHWXXEHUWN TemnepaTypbl peHusi. Tak Kak npu NOHUXKEHUN TeM-
nepaTypbl PeHWeBONM NEeHTbl HacblWeHHas YrnepoaHbIMU aTomamu
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0O6beMHbIN (pa30BbIN Nepexos aToMOB yrriepoaa He NPOUCXOAUT, TO
Hago nonaratb, 4YTO «M3ObITOMHbIE» aTOMbl Yyrrnepoda AOSMKHbI
AecobuposBatbcsl 13 cuctembl Re-C. [JencTBUTENbHO, BareHTHble
CBSI3M MOBEPXHOCTHbLIX aTOMOB MeTarnfna C MOHOCNoeM rpadura Ha
MeTanne SABfSTCA CUIMbHO OCNabneHHbIMKU, MO3TOMY MOXHO CYu-
TaTb, YTO aTOMbl yrrepoga anddyHaupytowme n3 obbema peHuns K
MOBEPXHOCTUN B OTHOCUTESILHO MarioM KosiMyecTBe npexae Yem obpa-
30BbIlBaTb CTPYKTYPHblE €AWHWLBbI MOHOCMOS rpaduTta, gecopbupy-
toTCs ¢ noBepxHocTn Re-C n NoO3TOMy TONMCTOro Criosi rpaduTta He
o6pasytoT. [locne HacbIWweHUs peHns yrnepoaomM B 3TUX YCHOBUSAX
NPV NOHMXEHMUM TeMnepaTypbl MPOM3BOAUITN N3MEPEHUST 3aBUCMMOC-
™ ToKOB TO3 M NN monekyn CsCl oT Toka Hakana peHMeBOW NEHTDI
OTN 3aBUCMMOCTU CUSTbHO OTNIMYANMUCb OT aHaNoOrMyHbIX 3aBUCUMOC-
TEN B Criydae HacbllweHus yrnepogom npu temnepatypax T<1800 K.
Mocne akcnosnuumn peHns B napax 6eH3ona, B BbileyKa3aHHbIX YCIlo-
BMSX, TOK Hakana Re nnaBHO yMEHbLUUIM 0 HYNSA U NOCHe BblAEPXKKN
NpyY KOMHATHOW TemnepaTtype onpefeneHHoe BpeMs, C HoBa MocTe-
NeHHO yBenuumanun n namepsanu Tok N monekyn CsCl rn3 kotoporo
ObIn BblYMCEH KO3 mumeHT guccouymnaumm monekyn CsCl. B nonbay
NOMny4YeHnss TONICTOro Crnosa rpaduTa Ha peHuu cBuaeTenbCcTBOBana
3aBMCUMMOCTb TOKa TOJ OT ToKa Hakana peHuns. 3HadeHune TokoB TAI
c rpacmutoBoro cnost Ha Re no cpaBHeHUM ¢ Tokamu TA3I npu HU3-
kotemnepatypHoM (T<1800 K) HacbiweHun Re aTtomamu yrnepoaa
(MoHOCnon rpaguta Ha peHuu) ymeHblwmnuce B ~150+200 pas B
OLMHAaKOBbIX 3HAYEHMAX TOKOB Hakana. 3To MOXHO Obino 06bACHUTD
YMEHbLUEHNEeM TemnepaTypbl PEHMEBOW NEHTbl, U3-3a yBENUYEHUS
KoadppumUMeHTa YEPHOTbI U3MNYyYEHUS PEHUSA C TOSICTbIM CrOeM rpa-
douTta. NHTerpanbHbii KOIOMULMEHT YEPHOTLI U3NYYEHUS ET PEHUS C
TONCTbIM CrOeM rpacmta MOXHO OLEHUTb U3 CPaBHEHUS MOLLIHOCTEN
TOKOB Hakara peHusi C MOHOCTIOMHBIMU U TONCTbIMU CROAMU rpaduta
ans T=const, T.e. 0QMHAKOBOro 3Ha4YeHUs1 TOKOB TEPMOISIEKTPOHHOM
amuccun. HacbiweHne peHVeBOW NeHTbl aToMaMu yrnepoga n ee
OYUCTKN MOXKHO ObISIO MHOTOKPaTHO MNOBTOPATh.
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NAFTALAN NEFTININ TORKIBIND® AROMATIK
KARBOHiDROQENLBR OLMAYAN BENZINL®
EKSTRAKSION SUSUZLASDIRILMASI

Rzayev Karim

Azarbaycan Texnologiya Universiteti
alemdar.albendov@mail.ru

elmi rah: prof.9lemdar ®lbandov, dos.9li Muradov

Naftalan neftinin terkibinde 35%-o gader su olur. Bu su neftla
hidrofob xassali emulsiya emalas fgatirir. Nedftdan muaalicavi maqgsadlar
stifads etmak Ugln onu tarkibindaki sudan tamizlemak lazim galir. Bu
magsadle ekstragent olaraq terkibinde aromatik karbohidrogenlar
olmayan benzindan uistifade olunmusdur. Verilmis bir ¢cox adabiyyat
malumatlarina asasan neft emulsiyasinin emulqatoru va stabilizatoru
rolunu neftde olan asfalt, gatran, naften tursulari ve mineral maddaler
oynayir. Neftin tarkibindeki yluksak molekullu birlegsmalerdan ibarat
olan asfalt ve gatranlar cox zaif sethi aktiv xasseysa malikdirler ve
emulsiya hissaciklarinin sathinds muayyan adcorbsiya tebaqasi emala
gatirerek onu gismen sabitlasdirir. Molekula kutlesi agagi olan get-
ranlar ve amin tursulari ise daha ¢ox sathi aktiv xassaeys malik oldug-
larindan suyun neftde emulsiyasini dahada davamli edir. Neft emulsi-
yasinin davamli olmasi su ile neftin ayrici serhaddinde adsorbsiyall
solvent tabaqasi amala galmasi ile slagadardir. Muayyan edilmisdir ki,
du tadaganin qurulus — mexaniki xassaleri neftde olan emulgatorun
gatihgindan asilidir. Asagidaki cedvalda verilon gostariciler naftalan
neftinin davamli emulsiya amale gatirdiyini bir daha asasli suretds

tesdiq edir.
Emulsiya halinda olan naftalan neftinin xarakteristikasi

Xisusi goki pfo 0,9577

50°C —da Ozllly (gerti deracasi) 60,3

Suyun miqgdari, %-la 32,5

Naftalan neftinde olan emulgator va Qetranlar,asfaltenlar naften tursulari va
stabilizatorlar mineral garigiq

Disperslik deracasi Yuksok

Emulsiyanin formasi Hidrofob

Suyun neftle amale gatirdiyi yuksok

tebagenin méhkamliyi (emulsiyanin

tebii saxlanmasindan alinan xassa)
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Apardigimiz tedgigatda muayyen edilmisdir ki, naftalan neftinin
tarkibindaki su ile emulsiyasi 98°S-ya gadar davamlidir. 100°S tempe-
raturdan yuxari qizdirildigda belo neft sudan ayrilmir. ilkin malumat-
lara gora naftalan neftinden su buxari kecirmakle saxladigda neft-su
emulsiyasinii pargalamaqg mumkuindur. Lakin praktiki tecriibe onu gos-
tordi ki, yuxarida gostarilon metod naftalan neftinin emulsiyasinin
dispersliyini daha da artirir, suyun ayrilmasina komaklik gdstermir.
Baki Elmi Tedqigat Kurortologiya ve Fiziki metodla mualice institutu-
nun amakdaslar 25% deemulgatorun (natrium xlorid) istiraki ile 30
dagige muddatinda tebii emulsiya halinda olan naftalan neftini 50-
60°C temperaturda qizdirmagla yens effektli metod slde eda bilme-
miglar.

Burada slave edilmis deemulqgatoru slava olaraq stizmakle neft-
dan ayirmaq telab olunur. Bu isa alava vaxt taleb edir, itkiya yol verilir.
Yuxarida gostarilon malumatlarin analizi, bizi bels bir naticeya gatirdi
ki, mGalicavi naftalan neftini tam emulsiyadan azad etmak Ugln yeni
va yuksak effektli bir metod islayib hazirlamaliyiq.

Aparilan elmi-tadgiqat islerin naticesinde naftalan neftinin tam
susuzlasdiriimasi Ugun bizim terafimizden teklif olunan yeni iglanmis
texnoloji metod asagidaki kimi teklif olunmusdur:

a) Neftin 6zIUliyUunU azaltmaq Ugun halledici olaraq benzin «galog»-
da (aromatikasi olmayan 60-80°C-de gaynayan yiingul benzindir)
hall edilmasi taklif olunur.

b) neftin benzinle hacm nisbat 1:1,5 kimi goturaltr

v) neftin benzinde emale gatirdiyi mahlul 70°S gadar qizdirilir.

g) alinan mahlulun ¢anda saxlaniimasi 12 saat davam etdirilir.

d) Canda neft emulsiyasinin benzinde mahlulunun asagi tabageasin-
da olan su kanar edilir, benzin ise azot qazi muhitinds distille edi-
larak qovulur va tam susuzlasdiriimis naftalan nefti alinir.

Odabiyyat:

1. Jleruenko [.H., BeprwtenH H.B., Xyaskosa ®.B., Hukonaesa H.M. Omynbcun
Hed TV ¢ BOOOW N MeToAbl UX paspyLleHus. Mocksa, M3a. «Xumusa», 1967.

2. Owmynbcuu. Mepesog ¢ aHrn. nog ped. A.A.Abpam3oHa, Mocksa, M3a.
«Xnumuay, 1972,

3. PebuHBep N.A., Cepb — CepbunHa H.H. , H®X, 2, 760 (1931).
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DiViINILIN ELEKTROKiIMY3&Vi XLORHIDRINLOSMaSI

Farhadova Malahat
Sumqayit Dovlet Universiteti
mfrhadova@mail.ru

Elmi rahbar: prof. Asurov Dursun

ikiatomlu spirtler poliefir gatranlarinin alinmasinda genis istifade
olunur. Subhasiz ki, terkibinde halogen atomlari olan poliefirlerin bir
sira Ustunluklara malik olmasi praktiki cehatden maraq dogurdugu
Ucun xlor tarkibli ikiatomlu spirtlerin sintezi sahasinde elmi arasdirma-
larin aparilmasi aktual hesab edilir.

Hamin birlegsmalar 6z-6ziina sdnan gatranlarin sintezinds istifada
olunur. Bu tip polimerlar elektrik avadanliglarin, kicik yanma manba-
larinin tasirindan goruna bilir. Odur ki, hazirda 6z-6zina sénan poliefir
gatranlarinin istehsal hacmi bu tip polimerlarin 65 %-ni toskil edir.

Bunlari nazars alaraq divinilin elektrokimyavi Usulla xlorid tursu-
sunun elektrolizi geraitinda xlorhirinlagsma reaksiyasi tedqiq edilmisdir.

Sintez prosesi diafragmasiz elektroliz qurgusunda apariimisdir.
Elektrod kimi grafit ve ya titan lzarina ¢okdurtilmus rutenium oksidi
anodundan va paslanmayan polad katodundan istifade edilmisdir.
Divinil elektroliz qurgusuna asagi hissaden filtr vasitasile sepalan-
misdir.

Aparilan tadqigatlar naticesinde muayyan edilmigdir ki, divinilin
elektrokimyavi xlorhidrinlegdiriimasi naticesinde dixlorbutandiolun
suda yaxs! hall olan agsagidaki izomerlari alinir: 1) 1,4-dixlorbutandiol-
2,3 (51 ¢oki %); 2) 1,2-dixlorbutandiol-3,4 (25 ¢aki %); ve 3) 1,3-

dixlorbutandiol-2,4 (24 ¢oki %).
OH OH

[
— (IJHZ—CH—CH—(l:H2 (51 goki %)
Cl Cl
OH OH
CH,=CH-CH=CH, + HCl —>—> ?Hz_ClH_CH‘CHz (25 ¢oki %)
Ccl
CIJH OH
|
— ?1‘12—(31'1—(|3H—CH2 (24 ¢oki %)
Cl Cl
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Qeyd olunmalidir ki, reaksiya naticesinda asas mahsul kimi alinan
xlorhidrinlarla yanasi suda hall olmayan xlor terkibli Gzvi birlegmalar do
alinir. O cumladan, 1,2,3,4-tetraxlorbutan, 1,2- va 1,4-dixlorbutenlar
(10-20 gaki %) emala galir. Misayyen edildiyina gbra alave mahsullarin
¢ciximi reaksiyanin geraitinden asilidir. Odur ki, prosesin optimal
rejimini tapmaq magsadila xlorid tursusunun gatihiginin, elektrolitin
temperaturunun, elaece de anodda cerayan sixhginin tesiri tedqiq
edilmisdir. Alinan naticslers goére grafit anodunda 10 A/dm? cerayan
sixliginda, 30 °C temperaturda, xlorid tursusunun qatihgr 5-20 %
oldugda reaksiyanin selektivliyi 90-95 % teskil edir. Yalniz qatiliq
asagl dusdukcs carayana gors ¢ixim 65-70%-dan 40%-a gadar azalir.
Bu onunla slagadardir ki, asagi qatiliglarda anodda sarbast oksigenin
¢ciximi getdikca artir. Bu zaman qgrafit anodu ham kimyavi, elace da
mexaniki dagilir. Odur ki, grafit anodu kifayet qeder davamli olma-
didindan, ondan istifade iqtisadi cehatdan semarali hesab olunmur.

Bu problemi hall etmak Gglin anod materiali kimi titan Uzarina ¢ok-
durdlmus rutenium oksidinden (ORTA) istifade edilmisdir. Bu zaman
xlorid tursusunun asagi qatiliglarindan (5-6 %) istifade etmakla dixlor-
butandiolun ¢iximini kifayat gader yuksakds saxlamagq mumkidn
olmusdur (94 %). Reaksiyanin selektivliyi 98-99 % toskil edir. Homin
soraitds istifade etdiyimiz anod kifayet gadar davamlidir.

istifada olunan adsbiyyatlar
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c-Si/porous-Si/CdS/ZnxCd1x0
NANOSTRUCTURED SOLAR CELLS

Piriyeva Dilara

Baku State University
dilare.piriyeva.99@gmail.com

In the present study we demonstrate the dependence of the photo
electrical properties of c-Si/PS/CdS/ ZnxCd1xO heterojunctionson the
pore size of porous silicon as well as on the Zn content of the ZnxCd:-
xO (x=0.2; 0.4; 0.5 and 0.6) films. P-type c-Si substrates (1.5 and 2.5
Ohm-cm resistivity and 0.2 mm thick) were cleaned before etching by
rinsing with acetone, ethanol and dilute (10%) HF acid. The
anodization of the c-Si substrate surface was carried out in a Teflon-
linedchamber equipped with a platinum cathode. Hydrofluoric (HF)
acid: ethanol (1:1) was used for the formationofporous silicon. The
anodization voltage, current density and anodization time were (20;
25; 30) V, (50; 60; 70) mA/cm? and 1-30 min, respectively. The
thickness of the PS layer was 250 nm. After the PS layer formation,
samples were immersed into acetone andethyl alcohol, dried inflowing
N2 and placed into the electrochemical bath for the deposition of CdS
films. CdS films were electrodeposited onto ¢-Si/PS substrates at 80°C
froman aqueous solution containing cadmium (0.2M CdCl2) and
sodium (0.05 M Na2S203) salts (99.5% salt purity).The pH was
changed from 5 up to 6 by using HCI. Depending on the deposition
time and substrate pore size, CdS films of different thickness (200 -
1000 nm) and morphology were deposited from solution. The
electrochemical deposition of ZnxCd1xO films with varied Zn content
was performed in a three-electrode configuration: pure graphite,
Ag/AgCl and c-Si/PS/CdS substrates were used as anode, reference
electrode and cathode, respectively. The film thicknesses measured
by cross-sectional scanning tunneling microscopy and by multiple
beam interferometry methods. Before electrodeposition, ¢c-Si/PS/CdS
substrates were cleaned with ethanol and deionized water and then
dried in flowing N2. Electrodeposition was performed in aqueous
solutions of Zn(NOs)2 and Cd(NO3)2(99.5% salt purity) with
composition varied systematically. The mixture was stirred for 1 hour,
and then filtered through filter paper to obtain a homogeneous, clear,
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transparent and stable solution at room temperature. The ZnxCd1xO
formation potentials were determined in a cyclic voltammetry
experiment performed in the potential range of -1.6 to +1.6 V. The
thickness of electrodeposited ZnxCd1-xOfilms wasbetween100 and 500
nm, depending on the reaction time. The heterojunction formation was
completed by evaporating an ohmic (or Cu) electrode with an area of
~0.82-1 cm?on the ZnxCd1xO films and an Al electrode on the side of
thec-Si wafer. The photoelectrical properties of c-Si/PS/CdS/ ZnxCd1-
xO heterojunctions were investigated as functions ofthe PS pore size
and the Zn content (x) of the ZnxCd1xO films. The properties of
heterostructures fabricated with and without ZnxCd1xO layers were
compared. All samples were highly photosensitive in the 390-1280 nm
spectral ranges. llluminating the heterojunction from the ZnxCd1xO
side results in a photovoltage that maintains its sign over the entire
photosensitivityrange. Typical spectral dependences of the
photocurrentas a function of Zn content in PS1 based structuresare
shown in Figure4. Under illumination from the Si side, the spectral
dependence of the photocurrent shows only one peak, at 1125 nm,
due to direct inter-bandtransitions in c-Si. A drasticallydifferent spectral
response is observed when the heterojunction is illuminatedfrom
theother side: a peak at short wavelength appears in the
spectraldependence of the photocurrent.In the case of heterojunctions
without ZnxCd1xO layers, this peak is observed at 510 nm, which
corresponds to the bandgap of CdS fims. c¢-Si/PS/CdS
heterojunctions with embedded 150 nm thickZnxCd1xO layersexhibit
the best overall photoelectrical characteristics. With increasing x, the
short wavelength peak experienced a blue-shift due tothe increased
band gap of ZnxCd1xO. At x = 0.6, the peak is observed at 420 nm. All
samples based on PS1 display relatively low photosensitivity in the
540-820 nm spectral range. The photosensitivity in this spectral
region, and generallyin all spectral regions,can be controlled by
selecting a PS substrate with the right pore size. Spectral
dependences of the photocurrent in structures C-
Si/PS/CdS/ZnosCdo.4O based on PS1, PS2 and PS3 are shown in
Figureb. It is evident that a minorincrease in pore size results in a
sharp increase of photosensitivity in all spectral regions.
Heterojunctions based on PS2 exhibit larger efficiency compared to
those based on PS1 and PS3 (Tables 4 and 5). This can be tentatively
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attributed to loss of performance due to thestructural defects in the
polycrystalline film. Although it is true that the efficiency obtained us is
comparatively small for silicon solar cells, but the heterojunctions we
obtained on the basis of a simple and cheap method, electrochemical
deposition, broadens the prospects of these heterojunctions. It should
be noted thatthe efficiency of solar cells can alsobe regulated by the
thickness of the PS and by the regime of thermal annealing in various
media (air, argon and hydrogen).

Table 5 Photoelectrical parameteres of heterojunctions
c-Si/PS/CdS/Zno.6Cdo.4+O with PS1, PS2 and PS3.

Jsc

Porous silicon Uoc (MV) (MA/cm?) FF n, %
PS1 543 14.6 0.54 4.28

(samples with ZnCdO)
PS2 557 21.3 0.65 7.71

(samples without ZnCdO)

PS2 602 23.8 0.69 9.89

(samples with ZnCdO)
PS3 592 19.8 0.61 7.15

(samples with ZnCdO)

MAGNETIC PROPERTIES NANO-SIZED IRON OXIDE
PARTICLES AND POTENTIAL APPLICATION

Yusifova Simuzer

Baku State University
yusifovasima1999@gmail.com

All materials can be classified in terms of their magnetic behaviour
falling into one of five categories depending on their bulk magnetic
susceptibility: Diamagnetism, Paramagnetism, Ferromagnetism,
Ferrimagnetism, Antiferromagnetism. Materials in the first two groups
are those that exhibit no collective magnetic interactions and are not
magnetically ordered [1]. Materials in the last three groups exhibit long-
range magnetic order below a certain critical temperature.
Ferromagnetic and ferrimagnetic materials are usually what we

133



Republic Students Scientific-Technical Conference
Dedicated to the 95" Anniversary of National Leader Heydar Aliyev

consider as being magnetic (ie, behaving like iron). The remaining
three are so weakly magnetic that they are usually thought of as
"nonmagnetic”.

Iron (11,111) oxide is the chemical compound with formula FesOa. It
occurs in nature as the mineral magnetite. It is one of a number of iron
oxides, the others being iron(ll) oxide (FeO), which is rare, and iron(lll)
oxide (Fe203) also known as hematite. It contains both Fe?*and
Fe3*ions and is sometimes formulated as FeO - Fe20s. This iron oxide
is encountered in the laboratory as a black powder [2]. It exhibits
permanent magnetism and is ferrimagnetic, but is sometimes
incorrectly described as ferromagnetic. Iron oxide nanoparticles are iron
oxide particles with diameters between about 1 and 100 nanometers.
The two main forms are magnetite (Fe3O4) and its oxidized form
maghemite (y-Fe203).They have attracted extensive interest due to
their superparamagnetic properties and their potential applications in
many fields. The figure1. demonstrate magnetization curve of
paramagnet, ferromagnetic and superparamagnetic particles[3].

M

Faramagnet
Ferromagnet
Superparamagnet

Figure1.

Superparamagnetism is a form of magnetism exhibited by small
ferromagnetic or ferrimagnetic nanoparticles. At sizes of less than a
hundred nanometers, the nanoparticles are single-domain particles,
allowing the magnetization of the nanoparticles to be approximated as
one giant magnetic moment by summing the individual magnetic
moments of each constituent atom. This approximation is called the
“‘macro-spin approximation.” When the nanoparticles are small
enough, the energy barriers for magnetization reversal, which are
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proportional to grain volume, are relatively low compared to thermal
energy. With enough thermal energy, their magnetization can flip
direction randomly over short periods of time and the time between
two flips in direction is called the Neel relaxation time [4]. The
superparamagnetic state refers to how the average magnetization of
the nanoparticles averages to zero when no external magnetic field is
applied and the measurement time for the magnetization of the
nanoparticles is greater than the Neel relaxation time. With an external
magnetic field applied, the nanoparticles are magnetized like
paramagnets, but with much greater susceptibility.
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Figure 2.

At figure2. SEM image of Fe3O4 nanoparticles synthesized in BSU is
illustrate [5]. In this work we will discuss the magnetic properties of
nanoparticles with a average size of 20nm, which was that was
synthesized in BSU.
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PROSESLORIN AVTOMATLASDIRILMASI

MUHONDISLiYi BOLM3SI

RIYAZIYYATIN KOMPUTER ELMLORIN®
INTEQRASIYASI

Rasulzada Aynur

Azarbaycan Texniki Universiteti
aynurresulzade@gmail.com

Komputer elmleari, komputer muhandisliyi kimi sahalarin asasinda
riyazi informatika durur. Qaliley demisdir: “Kainat dediyimiz kitab-
yazildigi dili ve herfleri dyrenilmadikca anlagilmaz. O, riyazi dilde ya-
zilmisdir. Herflari Ggbucaq, kvadrat, daira va s.-dir. Bu dil va harfler
olmadan kitabin bir tek s6zunu anlamaq mumkun deyil. Bunlar olma-
dan kainat garanliqda bir labirintds gucla dolagsmaq kimidir”’. Mashur
rus riyaziyyatcisi Lobasevski demisdir: “Riyaziyyatin ele bir sahasi
yoxdur ki, n@ gadar abstrakt olur olsun bir gun real hayatda tetbiq
noqtesi olmasin.” Qaus riyaziyyati elmlarin sahina banzstmigdir. Riya-
ziyyat dinya alsminda tabisat elmlari, muhandislik, informatika ve iqti-
sadiyyat kimi bir ¢cox sahalarin asasini taskil edir. Totbiqi riyaziyyat
riyazi biliyin digar sahalere tatbiqi ile alagali bir elmdir. Bu tatbigler
sahesinde statistika ve oyunlar nazariyyasi kimi yeni riyazi sahaler
yaranmisdir. Abstrakt riyaziyyatla tatbigi riyaziyyati ayiran bir nogte
yoxdur. Abstrakt riyaziyyatdaki kagvler temalda praktik riyazi model-
larin baslangici olur. Har sahade oldugu kimi riyaziyyat komputer elm-
larinde de ve ya daha Umumi anlamda desak informatikada da an
dnemli vasitedir. ister aparat teminati (hardware), istersade program
teminati (software) olsun semarali, glcli va dézumlu tatbiglar yarat-
magq ugun har seydan dnca tatbigin komponentlari an uygun riyazi mo-
dela dayanigh olmaldir.

Riyazi informatika: informatika elminin kéklerinda riyaziyyat, fizi-
ka ve elektrotexnika durur. informatika informasiyanin masin vasitesile
nizaml ve rasional sakilde emal edilmasini muayyan edirsa bu zaman
informatika elm sahasina informasiyanin emalinda abstrakt riyaziyya-
tin strukturunun da arasdiriimasina ehtiyac vardir. Tarixi olaraq infor-
matika bir istigamatden riyaziyyatdan ve digar bir istigameatdan-
elektron hesablama masinlarinin galigine sebab olan elektronika ve
informasiya texnologiyalarindan inkisaf etmisdir. Riyazi informatika
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umumiyyatla, diskret riyaziyyatin movzularini, verilanlarin strukturunu
va algoritm mdvzularini, graflar nazeriyyssi, agaclarin teyini, avtomat-
lar nazariyyasini, kriptografiya movzusunu va ehtimal nazariyyssini
ahate etmakdadir. Diskret riyaziyyat ve ya digar adi ile sonlu riyaziy-
yat kokundan diskret olan riyazi strukturlari ile maraglanan ve davam-
lllig ehtiva etmayan modvzularini shats eden riyaziyyat sahesidir.[2]
Komputer muhandisliyi ixtisasinin is sahalarinde lazimli olan asas
riyazi strukturlari va Usullari Oyretmak, riyazi modellagdirma va
abstrakt disinme bacarigini inkisaf etdirmak, formal sistemlarin
onamini va onlarin tecrubalerini tanitmagq diskret riyaziyyatin shatesina
daxil olmaqdadir. [1] Bu g¢eargivade mulahizalar, ¢ixaris qaydalari,
coxluglar, induksiya, alagaler, funksiyalar, graflar, agaclar ve s. Umumi
olaraq diskret riyaziyyatin mazmununu yaratmaqdadir.

Riyaziyyat ve Muhandislik: Fizika, kimya kimi tabiat elmlori
nazari infrastrukturunu temin edarkan, mihandislik bu infrastrukturun
praktikaya cevrilma merhalasidir. 9Oslinde ke¢misda ixtiragi olaraq
taninan insanlar alim olduglari kimi ham de mihandis idiler. Riyaziyyat
ise ham bu nazeri infrastrukturun, ham de muhandisliyin terif, analiz,
modellesdirma, hesablama ve tatbiqi maqgsadils istifads etdiyi bir
vasitesidir. MUhandislik Umumi manada hazirlama isidir. Real hayat-
daki problemin halli voa ya mdvcud sistemlarin daha funksional va
mahsuldar ¢alismasi layihalerle hayata kegirilir. Muhandilik iglerinin
asasl plana alinmis sistem layihalarinin modellagdiriimasi va bu mo-
dellerin sistem xususiyyaetlarinin tasviridir. Layiha gararlarinin natice-
lori, analizi va tasvir edilmasi Ugun riyaziyyatdan ¢ox istifada edilir.

Riyaziyyat vo Kompiuter elmlari: Masalalar sinaglar ve sshvler
yolu ila deyil, riyazi ifadasi subut olunmus nazariyyaler ile hall edilma-
lidir. Komputer elmlarinda riyazi informatikanin suallarina suurlu bir
sokilde cavabi meahz riyazi infrastruktur temin edir. Leonar Da Vingi
soylemigdir: “Riyazi olaraq gosterilmayan heg bir aragdirma haqiqi elm
sayllmaz”. Komputer elmlarinin asasini asagidaki elm sahalari tutur:
Hardware, Software, Brainware.Brainware aslinds ham hardware,
hem da software hallari Ggln asas riyazi modellari, problemin hallinde
nazariyyalari va anlayiglari ifads etmayas calisir. Mas: adadler nazariy-
yasi, ehtimal nazariyyasi, bul cabri, coxluglar nazariyyasi kimi bir gox
elmi ifadaleri asas amaliyyat kimi istifade edir, eyni zamanda qarsi-
lasdidi problemlari polinom zamanl Usullarla hall etmak tgln graflar
nazeriyyasi, agacvari strukturlar ve avtomatlar nazeriyyasi kimi
movzulari da 6z elm sahasi Ugun 6zallesdirir. [3],[4],[5]
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REMOTE FILE MANAGER COMMUNICATING
OVER HYPERTEXT TRANSFORM PROTOCOL WITH
A USER-FRIENDLY WEB INTERFACE

Badalov Turkhan

Baku State University
Badalov. Turxan@gmail.com

Introduction

File managers have become an essential instrument of everyday
life since people started to keep their files on computers in digital
format. So far diverse file managers have been created for different
platforms with support of additional extensions and features in addition
to common operations like moving, copying, renaming, deleting,
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creating files based on protocols like FTP, NFS, SMB and others. This
thesis demonstrates another use case of file managers based on
HTTP protocol and a related implementation that suits this use case.

Existing approaches

As file managers usually run directly on an OS, they provide an
execution environment allowing executable files to be run on the
system that is not safe when dealing with multiple users and files from
unknown sources. Also, most of them require the presence of the
machine near the user or some sophisticated ones use protocols for
remote file management that are not such simple for the user to
configure as HTTP protocol which requires only a browser.

The Hypertext Transform Protocol (HTTP) is an application-level
protocol for distributed, collaborative, hypermedia information systems
[1].

Requirements

1. All operations have to be transmitted over HTTP.

2. Provide basic operations - copy, move, delete, and create

directories and files.

3. All operations must be run as tasks in the background even

when a browser is closed.

4. All tasks must have a progress that can be tracked at any

moment.

5. Existence of a task conflict resolution framework.

6. Two-layer security — password protection and manual access

approval.

7. Dynamic configuration without needing to restart the server.

8. File locking.

Proposed solution and implementation

Using HTTP implies the use of the server/client model. A client is
considered to be any software that is able to interpret HTML, CSS
(Cascading Style Sheets) and JavaScript, usually it is a web browser.
As different devices use various ways to read an input (e.g. touch
screens, keyboards, etc.) our server will be used as a library with device-
specific features left as an interface so that, for example, dynamic
configuration could be handled by all devices by implementing those
specific interfaces.

Task framework

As there may be multiple clients working with files simultaneously
task system should consider the following major aspects:
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1. File locking. Write operations acting on the same file should
access the file separately - one operation at the time while
others waittill the end of the operation.

All operations have to be cancellable.

When conflict occurs, task should be frozen suggesting ways
of resolution. When the user resolves the conflict the task
should proceed depending on the type of the resolution.

4. Each user has access only to own tasks.

As there may be a plenty number of different conflicts, it is
necessary to organize a proper conflict resolution with pausing a task
thread. Given a conflict determines a state of a task,the expected
behavior can be achieved by using State Design Pattern.

All operations extend an abstract class named Task that already
implements some methods that are needed to interact with the task
framework and implement the “run” method that will be called when a
task starts.

Implementation example

Wifi File Manager — is an android application that follows above
principles [2]. You can use it to manage your files within any network.

wn
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HiBRID INTELEKTUAL IDARSETM® SISTEMi HAQQINDA
Salahli Mirza

Azoarbaycan Memarliq vo Insaat Universiteti

m894a@mail.ru
Elmi rohbar: dos.9zizov S.9.

Hibrid intelektual idareetma sistemi dedikde qeyri-salis paradig-
manin har hansi basqa bir paradigma ila hibrid olunmasi nazerde
tutulur. Teqdim olunan isde enanavi PID kontrollerin parametrlorinin
avtomatik sazlanmasinda geyri-salis algoritmlarin tatbigina baxiimig-
dir. Belo hibrid sistemin struktur sxemi asagidaki sakilde verilmigdir.
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Sok.1 Hibrid sistemin struktur sxemi

Obyekt 1 ananavi 2 kontrolleri vasitasile idara olunur. Bizim halda
PiD-ganununu hayata kegiren kontroller (sonradan PiD-kontroller) gé-
tiriimisdir. PiD-kontrollerin parametrlori 3 blokunda sazlanir. Bu
maqsadla geyri-salis alqoritmlerden istifade olunur. Bu algoritmlare
lazim olan girig parametrlari 4 blokundan alinir.

PiD-kontrollerin diskret alqoritmi asagidaki kimidir.

u(k) =K ,e(k)+ K, Ty Y e(i) + %Ae(k) )
i=1 S
Harada u(k)-idarsedici tasir, e(k)-¢ixis dayiseninin cari giymati ile
tapsiriq giymati arasindaki ferq, T -kvantlama periodu,
Ae(k) =e(k)—e(k—1).
K, K, K, -parametrlori asagidaki tipde geyrisalis qaydalar asasinda

tapila biler:
oger e(k)=A4; vo Ae(k)=B; ozaman K =C, K, =E, K, =D,

Biliklarin alda edilmasinin muixtalif yollari mévcuddur. ©sasen ekspert
giymatlendirma yolu ils alde olunur. Basqa yaxinlagsmalar da ola bilar.
Xususi halda kegid prosesinin arzu olunan xarakteristikasi
malumdursa, o zaman muayyan geyri-salis biliklar alde etmak mum-
kindur. Misal Ggun a1 néqtasi strafinda idareedici tesir boylk olmahdir
ki, tapsiriqg giymatine tez gatilsin. Bundan 6tri K, va Ky parametrlori
O0zunun yuxari giymatini, Kq parametri ise agagi qiymatini almahdir.
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Sok. 2 Kegid prosesi

K, parametri ugun geyri-salis oyratma gaydalari asagidaki cad-
valda verilmisdir.

Ale(k)
NB NO NK S PK PO PB

NB B B B B B B B

NO K B B B B B K

NK K K B B B K K

e(k) S K K K B K K K
PK K K B B B K K

PO K B B B B B K

PB B B B B B B B

Odabiyyat

1. P.A.AnMeB,P._P.AnmeB. Teopusa nHTenekTyanbHblx Cuctem, Baki, 2001
2. ©zizov S.O. Intelektual idarsetma sistemlari(dars vesaiti), Baki, 2017
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POJ1b DIGITAL (LU®POBOIO) MAPKETUHIA B
COBPEMEHHOW XXU3HWU

BenueBa H.

A3sepbalidxaHckull YHusepcumem Apxumekmypbl U Cmpoumenbcmea
mamedova _afet4@mail.ru

PykoBoauTtenb: nou. A.M. MamepnoBa

KntoueBble crnoBa: MapkeTuHr, undpoBon MapKeTUHr, NpoaBU-
XeHwue, digital-mapkeTuHr, umndposble TexHonoruu, digital kaHanbl,
LUUdpOBbLIE KaHasbl, OHNaH MapKeTUHT.

PasBuTne Takmx KOMMYHUKaLMOHHBLIX TEXHOMOMN, Kak MIHTepHerT,
MCMNOMb30BaHME BCEMUPHOM CETU B KayeCTBE MCTOYHWMKA Hay4HOW,
CrpaBoOYHOM, y4ebHOW, KynbTypHOW W pasBriekaTenbHon MHdopma-
LUK, a Takke uudpoBoro npocrpaHcTea noHsTue digital-mapkeTuHr
cenyac ynotpebnsercsa yawe.

Digital mapkeTuHr (uncppoBoM NN MHTEPAKTUBHBLIA MAPKETUHT)
— 3TO UCMONb30BaHME BCEX BO3MOXHbIX (PpOpM LMEPPOBLIX KaHaroB
Ansa npoaswxeHus bpeHaa. B Hawe Bpems cioga BXxoadaT: Tenesunae-
HWe, paguo, UHTEPHET, counarnbHble Meamna u gpyrue gopmel. [nae-
HbIMM 3aavyaMy UMAPOBOro MapKeTUHra SBMASTCA NPOLBUXEHUE
OpeHaa u yBenuyeHme cbbiTa C MOMOLLbIO pasnUYHbIX MeToank. Lindp-
POBOM MapKETUHT BKtoYaeT B cebsi 60nbLIOn BbIOOP MapKETUHIOBbIX
TakTUK NO NPOABWXKEHWIO M COblITa TOBaApoB WM ycnyr u 6peHaoB.
MoMMMO MOBUMBHLIX TEXHONOMNK, TPaaUUMOHHBIX TB 1 pagno meto-
AObl LMOPOBOro MapkeTUHra Ucnonb3yT UHTEPHET B Ka4eCTBE OCHOB-
HOr0O KOMMYHWKaUWOHHOro nocpegHuka. Digital mMapkeTUHr TecHo
nepenneTaeTcs C UHTEPHET MapKeTUHIOM, HO B HEM YyXe pa3paboTa-
Hbl PS4 TEXHUK, MO3BONSAOLWNX AOCTUraTb LIENeBYO ayauToOpuio gaxe
B opdpnariH cpeae (MCnonb3oBaHUeE NPUNOXeHU B TeriepoHax, pek-
namHble gucnneun Ha ynuuax 1 T.4.). [na Hayana onpegenumca 4To
BxoauT B digital :

a) WHTepHeT n ycTponcTBa, NpegocTasnsowme JOCTYN K HEMY

(komMnblOTEPbI, NIAHLWETLI, CMaPTEOHbI U T.4.).

b) JlokanbHble ceTn. BHyTPEHHNE CETU KOMNAHWNIN — 3KCTPaHET.
c) MobunbHble yctponctea. Peub mget o6 yctaHoBke OpeHaupo-

BaHbIX NpUnoxeHun nnmn opradmsauymna WOW 3BOHKOB Ha TeNedoH.
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d) Uwudposoe TenesnaeHne. OCHOBHas CyTb — 3TO MHTerpauus c
NPUNOXeHNAMU Ha TenedoHe, BTOPOWN akpaH unu second screen
TEXHOMOMMN, CUHXPOHU3ALUNS C UHTEPHET PeKNamon.

e) WHTepakTMBHbIe akpaHbl, POS TepmuHanbl. 310 Bug digital media,
KOTOPbIV MOCTENEHHO BbITECHAET CTaHAAPTHYHO HapyXHY pekna-
Mmy.

f) Digital ragpxeTbl — yCTpoOWCTBa, KOTOpPbIE MOryT cobupatb MHAGOP-
Maumio 1 nepeaaBaTthb ee Ha Apyrue Hocutenu. Hanpumep: CmapT-
yacbl, yMHble Android-sBeniocuneasbl, goMmawHun MK co BCTpoeH-
HbIM ckaHepoM - Sprout Pro G2, akceccyapbl onsa BUpTyarbHOW
peanbHOCTW, aHapoug Pob6oT-yuntenb, NOPTaATUBHLIN ragkeT
Lumini, putHec 6pacneTbl n apyrmne.(2)

OcHoBHoe otnnuune Digital mapkeTuHr ot nioboro gpyroro Buaa
MapKeTUHra 3aknio4aeTcs B UCMOMb30BaHUN BCEX LMAPOBLIX KaHaNoB
B3aMMOLENCTBUS C ayauTopuen, a oTnuyme uudpoBbIX KaHaros OT
nobbIX ApYrnX — BO3MOXHOCTb coObupaTtb YeTKNE N OOBEKTMBHbIE OaH-
Hble, NO3BOSIAOLLME B PEXMME pearnbHOro BpeMeHN aHanuanpoBaTb
MapKeTUHIroBble KaMnaHuM 1 onNpeaennuTbCs C BbIBOAAMM.

OCHOBHblE MeponpuATUS LMMPOBOro MapKeTuHra: nouckoBas
ontumumsaums (SEO), nonckoBbii MapkeTuHr (SEM), KOHTEHT-Mapke-
TVHr, MapkeTuHr BnusHuA (influencer marketing), aBTomaTusauus
CO3[aHNsI KOHTEHTA, MapKETUHI B 3NIEKTPOHHON KOMMEpPLIUN, MapkKe-
TUHr_coumanbHbix meguna (SMM), SMO (Social Media Optimization),
SERM (Search Engine Reputation Management), CRO (conversion
rate optimization) npsiMmble paccbifiku, KOHTEKCTHAdA pekniama, pekrnama
B 3NIEKTPOHHbIX KHUrax, nporpammMax, urpax u gpyrmx gpopmax umd-
poBOM NpoAyKuuun. Takke WUCNOoNb3yHTCH KaHamnbl, He CBA3aHHble
HENoOCpPeACTBEHHO C CETbI0 UHTEPHET: MObUnbHbIe TenedoHbl (SMS
n MMS), o6paTHbIVi 3BOHOK, MENoaun yaepxaHus 3BoHka. PyHaameH-
TanbHasa KOHUENuMsa LM@poBOro MapKeTuUHra 3aknio4aeTcs B KIMeH-
ToopueHTuposaHHoM noaxoge.(1)

B Digital agpdpekTMBHO Mcnonb3yeTcsa MOOUMNbHbBIA MAPKETUHT, U
BCe GonbLUyd NOMyNspHOCTbL NpuobpeTalnT MynbTUMeaurHble ae-
MOHCTpPaLMOHHbIE CTEHAbI - 3TO CTeHAbl, CHabeHHble LCD naHensmun
(MnockMMK 3kpaHamu), U gaxe - MOHUTOPaMW COBPEMEHHbBIX MiaH-
LUETHbIX KOMMNbIOTEPHbIX YCTPONCTB, U BbiCTaBovHble LCD cTeHabl €
3(pPeKTHLIMU Npe3eHTauuAMM Tak Xe ABNAeTCA ero YyacTtbio. 1o cyTuy,
3TO KOMMSEKCHasa aucumnnmHa (Ha ocHoBe LUAPOBbIX TEXHOMOMNIA),
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Mcnonb3yoLas pasHble BUAbI MapKeTUHra Ans NpoaBUKEeHUSA NPoaykK-
Ta. C HepgasHero BpemeHu digital-mapkeTuHr Hayan wncnonb3oBaTb
N TpaguvUMOHHbIE BUAbI peknambl, Leflb KOTOpPon — cpokycnpoBatb
BHMMaHWe ayguTopun U NEPETAHYTb ee B BUPTYyasbHbi Mup. Cambiin
HarnagHbin npumep — QR koabl (Quick Response Code) B peknamMHbIX
nnakaTtax u XXypHanax.

Mo-HacToswemMy maccoBbiM VIHTEpPHET cTan nocrne nsobperteHus
OpuTaHCKUM yyeHbiM Tumom BépHepcom-JIn npoTtokona nepepayu
rmneprekcta v a3blka pasmeTku runeptekcta (HTML), a Takke c
noseneHnem B 1993 r. nepBoro Beb-Opay3epa nog Ha3BaHUEM
«Mosaic». JTO no3BoONMMNO peann3oBaTb WHTYUTUBHO MOHATHbLIV
rpadpuyecknn nHTepdenc Beb-cTpaHmL, YTo CyLLLECTBEHHO YNPOCTMIO
HaBuraumio B CeTn ansa LWMPOKOW ayauTopuu nonb3oBaTenen 6es
cneunanbHon noaroToBku. lNMepBbii ONbIT ncnonb3oBaHus Cetn Ans
MapkeTuHra npuwencsa Ha Havano 1990-x rr. bonbWWHCTBO Kopnopa-
TMBHbIX CanWTOB TOr0 BpeMeHM cofepxanu obuyo nHdopmMaumoo o
KOMMaHuW, BKIOMas KOHTaKTHble OaHHble — HoMepa TenedgoHOoB,
agpeca ogu1coB 1 hnnuanos, ANIEKTPOHHOM NoYTbl. B ceHTabpe 1993
r. B IHTepHeTe Gbina pasmelleHa nepBas peknamMmHas Cebifika Ha canT
topuanyeckon upmbl B KpeMHueBon [onuHe; cnycts rog — 27
okTA6ps 1994 r. — amepuKaHCKMA onepaTop COTOBOW U TenedOHHOM
cBa3m AT&T pasmectun nepsbiv rpacdudecknin 6aHHep. MNepexoq ot
NPOCTOro npefocTaBfeHns UHOPMaLUMM Ha canTe K Npogaxe ToBa-
pOB 1 ycrnyr npounsoLuen nocre nosisrneHns B 1994 r. kpyntorpadguyec-
koro npotokona SSL (aHrn. Secure Sockets Layer), koTopbi nos-
BONSAN WMpoBaTh NnepegaBaemMble KIMEHTOM AaHHble O KPeAUTHbIX
KapTax, 4To obecne4ymBano BbICOKYd 6€30MacHOCTb TpaH3aKuui B
NHTepHeTe. B yncne nepBbix KOMMNaHUM, yCNeLWwHo 3a4eMCTBOBaBLUMX
9TOT MPOTOKOS, Obinia CeTb pecTtopaHoB ObICTPOro nNuTaHus «Huty,
KOoTopas no3sonuna 3akasbiBaTb nuuuy Yepe3 VIHTepHeT, U OHnamnH-
6aHk «First Virtual». B Tom e 1994 r. nosiBunacbk nepsas NOSHOLEH-
Hast nomckoBasa cuctema WebCrawler, 4To 3acTaBuno MHorve Kkomna-
HUW 3aQyMaTbCs O MOMCKOBOW ONTUMM3aLMK CBOUX canUToB. Ha nep-
BblX 3Tanax nouckoBasd ONTMMMU3auUMA CBOAMMAcCb K MPOCTOMY pyud-
HOMY [OGaBNEHNIO CCbINIOK HA CalT B MOMCKOBYIO CUCTEMY, O4HAKO C
nosiBfieHMeM 6oree CroXHbIX anropuTMOB pPaHXWUpPOBaHUSA Beb-
CTpaHuL, KOTopble, Hanpumep, ucnosib3osanuck B Google (3anyLieH
B 1998 r.), cnekTp 3agay MNOMCKOBOW ONTUMMU3ALUM CYLLECTBEHHO
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pacwupuncs. Yxe B oktsbpe 2000 r. vHCTpymMeHTapun paboTbl C
MOMCKOBbIM CMPOCOM CYLLECTBEHHO paclumpwurcs, korga 6oina 3any-
LLleHa nepBas MaccoBasi cucTema ynpaBIieHUs KOHTEKCTHOW pekra-
moun Google AdWords. B 1999 r. nossunace nnatdgopma ans seaeHuns
NepcoHanbHbIX JHEBHMKOB U y4acTusa B coobLLecTBax no nHrepecam
Livedournal. B 2003 r. 6bina 3anyLieHa npogeccrmoHanbHasa coumarnbs-
Haa ceTb CTaHOBNEHWEe W coaepXaHue WHTEpPHeT-mapkeTuHra 9
LinkedIn, koTopasi no3gonuna cBoum nosib3oBaTtensamMm nybnukoBaTb
pesloMe, a KOMMaHusM pasMellatb BakaHCuu. OTO MO3BOSMUMO UC-
NONb30BaTh UHTEPHET - MAPKETUHI HEe TOSbKO AN peknaMmMpoBaHns
TOBapOB W yCnyr, HO 1 ans noctpoexnst HR-6peHaa komnanun. B 2004
n 2006 rr. 661K 3anyweHbl Hanbonee NonynspHbIe Ha CEroaHALLIHUN
JeHb coumnanbHble cetn Facebook n Twitter. [maBHbIM cneacTBMem
LUMPOKOrO pacnpoCTpPaHEHNss coumarnbHbIX CeTen ANs WHTepHeT-
MapKeTMHra cTano nosiBfieHne BO3MOXHOCTM NoKa3biBaTb peKnamy Ha
OCHOBE BbICOKOTOYHbIX TapreTUHroB no couuanbHo-gemorpadguyec-
KAM W NOBEOEHYECKMM XapaKTepUCTUKaM, 4YTO CYLEeCTBEHHO
NoBbICUNO 3PEPEKTUBHOCTL WUHTEpHeT-peknambl. B 2007-2008 rr.
npousoLuna peBosiioLMs NOCTKOMMbIOTEPHBIX YCTPOWCTB, kKorga Apple
n Google npeacraBunm cBoM MobunbHbIE OnepaumoHHbIe cucTemsbl. C
3TOro MoMeHTa notpebutenn Havanu ucnonb3oBaTb MHTepHeT B
no6om yaobHom ansa Hux mecte.(3)

CTtpemutensHoe passutne UM@pPOBLIX Meaua co3fano HoBble
BO3MOXXHOCTW NS MapKeTuHra u peknamsl. LLnpokoe pacnpocTtpaHe-
HUSE MOBUNBbHBIX YCTPOMCTB C AOCTYNOM K UMPOBLIM KaHanam npu-
BEJSIO K 3KCMOHEeHUManbHOMy pOCTy LUMPOBON peknambl. PocT und-
pOBbLIX Meaua ucuucnsetTca 4,5 TpunnnmoHammn pekrnamHbiX OHMNanH
coobLeHnn exerogHo. [Insa Toro, YTobbl OPUEHTUPOBATL peknamy Ha
WHTEPHET nonb3oBaTenemn, PupMbl HAYMHAKT aKTUBHO UCNOSb30BaTb
aHanun3 noeegeHna notpebutenen B uHTepHete OBA (Online
Behavioural Advertising). AHanu3 nosegeHus B UHTEpPHETE, UCMOfb-
3ylOLWMIA MHHOBAUMOHHbBIE MeTOAbl, Bbi3blBaeT 0OGECNOKOEHHOCTb B
OTHOLIEHMM ©e30MacHOCTM MePCOHarnbHbIX AaHHbIX MOoTpebuTenen,
4YTO ABMSETCH BaXHbIM (PAaKTOPOM B MOCTPOEHUM HAAEXHbBIX KOMMY-
HUKauun. LinppoBon MapKeTUHr 4YacTo Ha3bIBaKOT OHSIAWH MapKeTUH-
FOM, UHTEPHET MapkeTUHrom unu eeb-mapketuHrom. Co BpeMeHeM
TEPMUH «UMPOBOM MapKeTUHr» npnobpen 6onbLuyo NonynsapHOCTb
BO MHormx ctpaHax. B CLUA ucnonb3yloT TEPMUH «OHMAWH Mapke-
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TUHr», B UTanun «Beb-mapkeTuHr», B Benukobputanum, Poccun un
MHOIMX OpPYrux cTpaHax LUMPOKO UCMOSb3yeTCs TEPMUH «LNpoBOmn
MapKeTUHM.

LincbpoBble kaHanbl HACTONBbKO 3HAYMTENbHbI U roBanbHbl, YTO
noTpebutenn MmerT JOCTyn K uHdopmauum B nboe Bpemsa U B
nobom mecte. Linpposblie meana - NOTOKN SABNAOTCA MOCTOSIHHbIM
paspacTalLlWnMCA, Kak nayTmHa, UCTOMHUKOM pasBrievYeHnin, HOBOC-
Teun, NOKynok, obweHnsa n nboro coumanbHOro B3anMoLenCcTBMSA U
notpebutensm goctynHa nobasa nHhpopmaums: 4To Bawa komnaHua
roBopuT nNpo Baw 6peHa, 4To rosopsT npo Baw 6peng CMU, apyabs
B COLICETAX, 3HAKOMbIE, COCNYXMBLbl, KOHKYPEHTbI, NnoTpebutenn n
T.4. Mapagokc 3akno4aeTcsa B TOM, YTO noTpebutens Gonblle Beput
UM, HeXenn mapketonoram. KomnaHum ctaHyT 6nvke K niogam, koraa
noTpebutensam “npegnoxat’ 6peHabl, KOTOPbIM OHN CMOTYT 4OBEPSATD,
NPOAyKThI, 3@ KOTopble OyayT 6narogapuThb.

Digital-mapkeTuHr 1 cBasaHHble C HUM KaHarbl OMeHb BaXXHbl, HO
He BMeCTO ApYyrux, a BMecTe ¢ gpyrmmu. HegoctaTtoyHo 3HaTh CBOUX
KNWEHTOB, HAA0 3HATb UX NyYlle, HEXENN KTO-NMB0 U3 KOHKYPEHTOB,
Takum obpasom: Bbl Gyaete 3HaThb rge, korga M Kak oHu Hambonee
BOCNPUMMYMBLI M FTOTOBbI K Bawemy uHdOpmMaunMoHHOMY MOCbLINy.
YUTtobbl BNageTb Takon nHpopmaumen, Hago UMeTb KOHCONUANPOBAH-
HOe npeAcTaBfieHNe NPENMYLLECTB M OXWOAHWUWA KIMEHTa BO BCEX
TMnNax KaHanoB: BeO, coumanbHble Meama, MobunbHasa cBs3b, NpsiMas
MNOYTOBAs pacChifika, TOYKN NPOLaXN U T.4.

MapkeTosniorm MoryT Mcnonb3oBaTh 3Ty MHOPMaLMIO ANsa addek-
TMBHbIX PELUEHNA N BIUSIHUS HA KINUEHTOB, KOTOpble OyayT WHTEH-
CMBHO ABUratbCcs no “BopoHke npogax”. Yem rnybxe Bawe noHnma-
HWe NoBeAEHUS KNNEHTa, TEM BeposiTHee, YTo Bbl NoBbICUTE KOHBEP-
cuo. bbin nHTepHeT-mapkeTuHr, Tenepsb Digital-mapkeTuHr...

Cnucok nutepaTtypsbl
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HANDWRITING RECOGNITION USING
NEURAL NETWORKS

Samadli Ayaz
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samadliayaz27@gmail.com

Supervisor: Suleyman Suleymanzade

Handwriting recognition is one of the most popular research topic
in the world of image processing and pattern matching in recent years.
Due to its dense applications there are a lot of research papers which
analyze the characters and words using on-line and off-line methods.
In this paper, off-line method will be discused and | will try to change
the data set to adapt the system to Azerbaijani (Latin) language.

There are four steps to process the handwritten words, they are
as following. Pre-process the characters, Segmentation, Feature
extraction and Recognition. The accuracy of the handwriting recognition
is mostly dependent on the quality of the picture and quality of the input
varies from person to person and the speed of the writing, too. So,
firstly we should pre-process the characters, then segmentation should
be done. Because characters are connected and overlapping can
happen, characters should be decomposed into sub-divisions and that
process is called segmentation and it is one of the primary step of the
handwriting recognition. The next procedure is the extraction of the
feature of the characters, so we should divide the characters into 54
equal parts, therefore it reduces the misclassification and help to
lassify them to their features. Diagonal extraction method is used in
our project, so we will divide our picture into 54 equal part and each
side will have 19 diagonals, therefore we will have 19 different features
and we will use sum of these features to centralize our character's
features.

Further, we should digitalize our input, | mean we should use 0’'s
and 1’s to represent our input, because we will use neural networks
and it uses the binary representation to analyze the data, the picture
illustrates the digitalization of the input and proper neural networks.

All we know that computers are not able to solve problems like
human such as pattern recognition, data mining, prediction etc. which
are not the series of actions. Therefore, we will use neural networks
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for pattern recognition and image processing. Neural Networks will
contain the vector which contain the desirable value, which is the
target vector or input picture and then try to recognize if the input is the

target letter or not.

Pre-processing

Input Alphabet
-b ?

25 segmented grid

Digitization
0 1 0 0| 0
0 1 0 0 0
0 1 1 1 0
0 1 0 1 0
0 1 1 1 0
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SOLAR POWERED AUTOMATIC
WHITE-BOARD ERASER

Elvin Hasanli & Orkhan Sayidov
Baku Higher Oil School

Supervisor: Abbas Alili

Abstract

This is an abstract that gives general information on the designed
project: Solar-powered white-board eraser. The project is aimed to be
applied at university and schools, where white-boards are widely used.
During the classes, the teachers sometimes spend about 10 minutes
per class to erase the white-board in Azerbaijan. Therefore, this project
is aimed to decrease these gap time during cleaning of white-board,
and to design an environmentally-friendly tool.

The project composes of 2 main parts: the mechanical and solar
power supply parts. In this project 2 engineering fields are applied:
process automation and chemical engineering.

The project has the mechanical parts that are shown below (see
Figures below):

White board 30x45, 2 motors, CNC Screw, cables, solar power supplier bank.
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The solar power is accumulated to the ban and this energy is
unstoppably accumulated during the day, and is switched off
automatically during the night. The screw nut is welded beforehand to
the support panel where the erasers are placed, and whenever the
board requires an erasure, the button is pressed to start the process,
and motors start to spin, which make CNC Screw to spin as well. Since
the nut was welded, it starts to move from right to left (and vice versa
with the help of other motor). Finally, the board is erased. The project
is designed to save the time during the classes, if it is optimized well,
project can work much faster, hence save much more time.
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AUTOMATION OF FUEL AND ADDITIVES BLENDING
CONTROL ON TANK FARMS
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Introduction

Fuel additives are used to increase fuel’s octane rating or they can
act as corrosion inhibitors or lubricants, thus allowing the use of higher
compression ratios for greater efficiency and power. There are many
types of fuel additives which include corrosion inhibitors, metal
deactivators, antioxidants and oxygenates. Generally, the purpose of
using fuel additives is to increase the efficiency and power of the fuel
to get better customer satisfaction and less environmental footprint.
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In this project, | will try to implement an optimal process control
solution in order to control the flow of fuel additives into the main
stream of fuel by considering the flow rate of the main stream. So, in
this process the related variables are flow rate of main fuel stream and
rotation speed of the pump which pumps fuel additives to the main fuel
stream.

Project development stages

First of all, application specifications will be investigated deeply
and the theoretical model of the process will be prepared. Then
application process data will be given by supervisor which will be
looked through and the control system will be designed based on this
real data. In this application, the process will occur in tank farms which
means that there will be many tanks containing various kinds of fuel
(kerosene, gasoline, benzene and etc.). When the fuel is being loaded
into trucks to go to petrol stations the fuel additives will be injected into
the fuel stream with high speed. In this process, the care should be
taken in order to pump the proper amount of fuel additives
corresponding to the flow rate of fuel. Because fuel additives are
chemically active substances whose excessive amount may lead to
some problems in vehicles. Flow rate of fuel stream will be measured
and sent to controller by a flow transmitter. By taking into account this
amount of flow rate the variable frequency drive will vary the speed of
pump to send the right amount of fuel additives into the fuel. There will
be one on-off valve installed after the pump to prevent the leakage
when the pump is not working. So, before the pump runs this valve
should be opened by controller automatically. There will be some
interlocks to prevent damages to pumps and pipes because of
excessive pressure. PID algorithm will be used to control the process
variable according to measured variable.

Before the control system design starts applicability and potential
benefits (financial, safety, quality, efficiency) will be analyzed.
Therefore CAPEX and OPEX considerations will be done.

Then project development will be started. First of all, control
strategy should be selected (PID, PI, On-off, batch control and etc.).
Then proper communication protocol will be selected for the process
to provide efficient and fast data transfer without excess cost.
Therefore equipment selection & sizing will be done to select proper
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instruments for the process according to given process data and these
instruments should meet the required safety functions and SIL levels.
P&l diagram of the process should be developed, too. Then bill of
materials will be prepared to show the whole list of automation related
products and parts. At the end control algorithms will be developed in
DeltaV controllers and HMI of the process will be built to get easy
interface between process operator and the process.
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In this scientific experiment, the main goal is to automatically tune
the gains of multivariable fixed structure controller for a distillation
column modeled in Simulink. In order to realize our purpose, we will
use Control Tuner Application to select model blocks to tune, specify
design requirements, tune controller gains, and update Simulink
blocks with tuned parameter values.

Figure 1. Distillation column
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The controlled variables are the concentrations yD and yB of the
chemicals D and B, and manipulated variables are reflux L and boil-up
V (Figure1). This process exhibits strong coupling, making it challenging
to control. We can describe this system in Simulink model, where we
have modeled our distillation column and created the controller
architecture with 2 Pl compensators and a decoupling matrix, as shown
below. Figure2. The model has a fixed-structure controller that consist
of 2 PI (proportional-integral) compensators and 2-by-2 decoupling
matrix. Our target is to keep this controller architecture but tune
controller gains to decouple two loops and provide stable response
time with a response time of about 10 seconds for ach loop. To do that
we need to tune 8 controller gains- 2 gains for each of the Pl controllers
and 4 gains for the decoupling matrix. As it seen from the Figure 2 the
controller takes D set-point and B set-point as inputs and tries to adjust
manipulated variables L and V to have measured concentrations
combined in the vector signal y track the set-points. If the Simulink is
run with the default gain values, the controller is not tracking the
reference set-points at all, and is in fact unstable. In this case, Control
System Tuner app to tune the controller gains. In order to tune our
controller, we have to specify blocks we want to tune- 2-PI controllers
and a decoupling matrix. The next step includes specifying actuator
signals (plant output) in our model, and also specifying the sensor
signals (plant outputs). Few more factors that should be specified are,
phase, gain margins and desired crossover bandwidth which is set to
0.5 as we want the response time to be 10 seconds.
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Figure 2. Simulink model of multivariable distillation column controller and first result.

After setting all of the tuning parameters, the tuning goal is created
and plot is added. Quick loop tuning creates two goals. The first plot
(Figure 2) shows desired loop shape that we want which is shown by
dashed black line. As it seen from the Figure 2, we basically want an
integrator- like shape with a crossover that we specified, 0.5 rad/sec.
Blue lines show previous loop gains that do not match the desired loop
gain. The red and green lines are corresponding closed-loop transfer
functions- transmissibility and sensitivity. The second plot shows
stability margin goals, which is in our case gain margin above 6dB, and
phase margin above 60 degrees. After tuning accomplished (after
pressing “tune” button) , the Simulink model of the experiment should
be updated. After running the Simulink model simulation with tuned
values, we observe results. The controller now provides good
reference tracking, and decouples two loops quite effectively.

In summary, this scientific work showed how we can

automatically tune the gains of a complex fixed- structure
controller modeled in Simulink and Control Tuner App.
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Petroleum is transported from its located point to planned
destination. There are several ways for transportation such as rail cars,
tanker vessels, trucks and through pipelines. Pipelines and rail cars
are one of the sufficient way to move crude oil for long distances.
However, trucks are best choice for short distances with smaller
capacities. They deliver the fuel to gas station or carry it straight to the
consumer. This paper will not mention transportation, will focus on the
filling process of liquid materials in trucks.

Initially, costumer requests for product to fuel company. Quotation
is prepared in respect to product predefined cost, certain amount of
quantity, specified dates and etc. Then, trucks move to shipping point
to purchase the product during the shipping process. The ordered
material should be provided by required quantity, not less or much. To
achieve the certain amount, sold material should be measured. The
liquid material is filled into the trucks and the financial cost of
transferred material is calculated. It is known that measuring device is
suitable chosen flowmeter. It starts to measure the flow from opening
of the valve of storage tank. But, sensitive point is the process of
closing the valve. Although while valve is closing, there will still be
some fluid flowing. Therefore, the level of filled fluid will be
exaggerated the predetermined amount. To solve this problem,
controller should be used. Flow controller will receive the flow value
that entering the tank from sensors and transmitter, compare it to
required flow points and then initiate a control action by sending
appropriate signal to the control element. As a result, controlling of the
opening and closing of valve with actuator is accomplished.

The automatic truck loading system requires several elements for
process control such as measuring devices, valves, and so on. They
should be appropriately chosen. The process has to be cost efficient,
safety, non-risk, long life, flexible to work with different types of trucks,
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reduced manpower and so on. In addition, the logic inside of controller
has to be written in this way that loss of product is not enabled.

Optimal selection of elements, appropriate built logic allows to
control the automatic loading the trucks system in excellent way and
accomplish the process for one and several trucks.
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It is an undoubtable fact that in different fields, from industry to
astronomy, mechanical and autonomous machines are widely
harnessed. Living in the transition to the era of Industry 4.0, the
necessity for Internet of Things increases, which means that the whole
world will witness an extreme rise in productivity and so will mankind.
Since the human force will be replaced by automatic machines, people
are going to stay away from daily work routines, but allot more time to
brainstorming, breakthrough, and the new.

Among diverse types of the aforementioned machines, a robotic
arm is the one we are going to focus on in this project.

In this thesis, it is explained what hardware and software is
supposed to be used to build the project. First and foremost, a robotic
arm Kit, which can be controlled with any microcontroller, is going to
be set. The arm’s operation is very much similar to that of a human’s.
Being 47 cm high, it can operate intelligently with a rotating (three
dimensions) mechanism and claws. Its motion is supplied with a few
number of servo motors which have 25T torque capability.
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In our project, we are going to implement Image Processing as
well. Nowadays, digital image processing comes in different
applications. Everything starts off by capturing an image of an object
on a given plane via a camera. Afterwards, through many techniques,
such as editing, restoring, filtering the image, neural networks, will be
used to get a proper form of data ready to be integrated with the robotic
arm. Image processing part of the project will be done on Raspberry
Pi board, onto which we will be uploading codes using Python
programming language. As far as the necessary libraries are concerned,
the libraries, e.g., opencv, matplotlib, numpy, are to be utilized with
Python to get an accurate result.

By the way of conclusion, this project to be delivered, being a
combination of a robotic arm, which is the most wanted machine to
move directly to the new era (loT), and Image Processing, can be
developed further to improve the situation in industrial applications and
many other fields.
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Introduction

There is high demand for the electrical energy in all parts of the
earth. To make our planet more sustainable for our future generation
we must find new energy sources which are environmentally friendly,
such as Solar, wind or other types of renewable energy sources.
However, there are energy sources which are able to produce
considerably small amount of energy compared to the above
mentioned energy sources. The small amount of energy is also very
necessary because of its application area in which other energy
sources are not applicable or their use for the recharging is not
suitable. The process of extracting and then storing the small amount
of energy from various types of energy sources is called energy
harvesting or energy scavenging.

Piezoelectric energy harvesting is the obtaining and storing of
electrical energy from a piezoelectric specimen when mechanical
stress (tension or compression) is exerted on that material. In other
words, Piezoelectric effect means obtaining electrical energy from
applied pressure (force).

Working Principle

Piezoelectric effect is related to the basic structure of crystal form
of piezoelectric material. When crystals are at rest, meaning that, no
pressure exerted on them, there are positive and negative charges
along the crystal surface (figure 1, part 1). Therefore, the total net
charge of the crystal is zero because negative and positive charges
cancel out each other (figure1, part 2). When there is an external strain
(tension or compression) charges get out of crystal from monocrystal
to polycrystal, resulting in different polarity of charges on crystals
(figure 1, part 3). As a result, total net charge of material is not zero
anymore, thus, possessing opposite charges, which means the
creating electric potential or voltage at opposite faces of the material
(figure 1, part 4).
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Applications

There are many applications of piezoelectricity, importantly for
footstep energy harvesting (EH) and obtaining electrical energy using
laptop keyboard.
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Figure 1. Working principle of Piezoelectric effect.

Footstep EH is the installation of a piezosensor or material with
its own circuit into the bottom of the shoes. When a person is stepping,
he or she exerts sufficient amount of pressure required for piezoelectric
sensors to generate electricity. However, this electricity is in the form
of pulse and therefore it is not ready to be used, and to make it more
efficient and applicable. The special circuit including capacitor and
transistors is used to store the energy obtained from sensors. This
energy can be used to charge the battery of any devices when other
charging methods are not accessible.

Laptop keyboard application is also very necessary. The circuit
itself is very similar to that of footstep EH. Almost all buttons in the
keyboard have small piezosensors located under them, when any
button is pressed, it results in the generation of electric energy in the
form of pulse, this electricity is then applied to the battery of the laptop,
via special circuit using capacitors in parallel,. Therefore continuous
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pressing of keyboard buttons create necessary energy for the laptop
to be energized for long time. Other applications include arm watches,
pressure measurements and so.
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Abstract

Heart rate variability (HRV) is a measure of deviation in the time
interval between successive heart beats. HRV analytics is very
important because it is heavily related to some serious diseases, such
as Hypertensive heart disease, Cardiovascular disease, Diabetes, and
Heart arrhythmia. Essence of HRV drived large number of doctors to
take advantage of its usage as a diagnostic and prognostic means of
treatment process. Hypertensive patients both having and not having
record of cardiac events are very susceptible to stroke and
cardiovascular morbidity. Thus, monitoring and keeping track of the
heart rate parameters for such patients who are at high risk can be
very beneficial in terms of specifying appropriate medical care at the
right moment. Figure 1 and 2 demonstrate how sharply pulse rate of
hypertensive patients differs from normal persons. In this thesis, we
come up with cost-effective and user-friendly heart rate monitoring
system based on loT (Internet of Things) technology for hypertensive
patients.
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Figure 1: Pulse trace of normotensive person
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Figure 2: Pulse trace of hypertensive person

Introduction

Our generation have been experiencing myriad perilous health
issues and Hypertension is one of them which is unwanted health
condition when person’s blood pressure exceeds 120/80 mm Hg (120
systolic, 80 diastolic). Conventional methods of treatment at hospitals
more often fail to achieve success in emergency cases as the demand
for well-timed medical services is increasing. Applying 10T in health
care can be crucial solution for such far-reaching problem. Internet of
Things is system of interconnected devices which incorporates
software, electronics, sensors, data exchange and etc. in it. The
suggested system which is based on loT tecnology transmits the data
(heart rate) obtained from sensors to remote server, that data is
analyzed and represented as graph in mobile application which
enables monitoring of patient’s condition distantly without hospital visit.

Related Work

Proposed loT model involves hardware components, cloud
computing, web services and android application. Firstly, pulse sensor
receives ECG (electrocardiogram) signals and dispatches them to the
arduino microcontroller where analog signals are converted into digital
signals. After this conversion, data is transferred to the mobile phone
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(android application) with the help of bluetooth module. Android
application is intended to gather, store and deliver the data further. The
application is also capable of performing data visualization at the front-
end. Additionally, application sends notification to patient and doctor if
the heart rate surpasses or falls behind the specified level. In the next
step, the pulse data is sent to the remote server by MQTT protocol
which has been introduced as the most extensively germane
lightweight, fast, and adequate protocol for loT systems. Using it in
networks consisting of restrained devices is very appropriate because
MQTT is designed to decrease network traffic and minimize
transportation. Finally, in server side ECG data is accumulated and
properly analyzed in understandable way for the doctor who is
responsible for the patient. This data, is again loaded to the mobile
application in order to indicate the results by graphs. Moreover, server
side is responsible for sending notification to mobile phone in
emergency cases, as well.

Conclusion

loT technology has been reshaping different traditional computing
approachs in most of the areas especially in health care. Remote
observation of patient’s health status can be considered one of the
great breakthroughs in the history of health care industry which is
brought in by IoT. As the HRV parameters of hypertensive people
clearly differ from the normotensive ones (graphs of hypertensive
persons pinpoint high risk of cardiac and stroke mortality), proposed
model can be significantly substantial in terms of carefully monitoring
and providing insights about Hypertension condition. Thus, new
system can be able to prevent undesired scenarios by alerting at times
of emergency and enabling doctor examine ECG data in details.
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As technology improves it influences military industry. Most of the
technology that is used by us in everyday life is invented for military
purposes and then applied to daily life. One of the most popular
projects of military are remote controlled spy robots which can record
audio and video. The camera system is mounted on the robot can
record video take clear pictures even in conditions with very low light.
For that purpose, a CCD camera is used which can record videos with
high quality in dark by using infrared light. There a lot of research
papers and projects related to spy robots, that are realized by military
engineers. In this paper, | will discuss the parts and work principle of
one of such robots which can be controlled from 125m and sends live
video and audio.

The project consists of two main parts. The first part isthe motor
control section. There will be four buttons on remote controller in order
to be able to move the robot in four directions. If any button is pressed
on remote controller, 4 bit data and 8 bit address is generated by
HT12E encoder and sent to the receiver by ASK transmitter. All
received data is decoded by HT12D decoder and sent to L293D motor
drive which controls the all four motors of robot based on received
signals from remote controller. The second part is video recording and
file transmitting. The video recorded by CCD camera is transmitted to
the receiver by Radio Frequencies. The circuit diagram is
demonstrated on the graph.

Although these robots are considered for military purposes, they
can also used in different fields. For instance, they can be used for
observing wild life where is unreachable or dangerous for human
beings.
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Abstract

In order to curtail expenditure and time, the relation between
penetration rate and drilling parameters should be appraised. There
are various models to estimate and control rate of penetration (ROP).
Although some of them are uncomplicated and not more reliable,
models like Bourgoyne and Young (BYM) are applied effectively. In
this thesis we will try to analyze ROP model in Simulink with BYM
formulation which uses eight different functions to find penetration
rate. Each of these functions have their own parameters and
constants. [']

Keywords: Bourgoyne & Young Model, ROP, RPM, WOB.

Introduction

The rate of penetration is a basic parameter for optimization in
petroleum industry. As in mentioned in abstract ROP depends on eight
various parameters of oilfield and two of these are weight on bit (WOB)
and revolution per minute (RPM). We will actually manipulate these
two parameters to get desired ROP and reduce costs. It is needed to
develop dynamic model for both of these parameters.

Bourgoyne & Young ROP Model

ROP is calculated as product of eight functions:[']

Ropzfl*fz*f3*f4*f5*f6*f7*f8

Each of these functions and their effects are illustrated below:

fl =ec

f2 =e
f, = e2303a3D°(8p=9) _ pore pressure

e230324(8p~Pc) _ differential pressure

2.303a1 _ formation strength

2:303a2(1000-D) _ depth
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WOB _ (WOB) s
t

dp dp
fo = (WOB) — WOB
4_ —
dy, ¢
f. = (RPM)36 RPM
¢~ \ 60

f, = e®7*M — tooth wear

f = ()" — hydrauli

g = M) — hydraulics
a; — ag are BYM constants

['] As mentioned previously, we will manipulate WOB and RPM
dynamic models. Also, we have two disturbances for entire system:

1. Pressure on the drill bit

2. Ground disturbances or changes in the rock formations

WOB model has slower dynamics and with initial turning
parameters it wanted to reach maximum.

RPM model is faster than WOB and is used in frequent and small
set-point changes.

Simulink model:

1
=
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Fig.1 Simulink model of ROP with BYM
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In this model Feedback control is used, since in the feedforward
case transfer function would has higher-order numerator due to
disturbances going to process model and dynamics were basically
instantaneous.

Stability analysis

In this model we will increase the gain testing the stability of ROP.
Even after multiplying by thousands system keeps stability. WOB goes
to maximum and then decreases gradually and RPM oscillating
rigorously between maximum and minimum values, but final value of
ROP become stable. That is why, stability limits for WOB and RPM
should also be determined.
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Fig 2. Outputs from Simulink model
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This paper presents the design of a fuzzy control system of crude
oil distillation. In the article “Crude Qil Distillation Unit Controller in
Matlab” which | worked on last year the crude oil distillation was
controlled with the help of PID control by defining the coefficients of
proportional, derivative and integral terms. However, there are some
disadvantages of PID control such as its uncertainty and sensitivity to
disturbances. To improve the control processes fuzzy control logic was
investigated and then a fuzzy proportional-derivative (FPD) controller
was designed and system responses of FPDs with different defuzzifi-
cation methods were investigated. A disturbance signal was also
applied to the input of the control system. FPD controller succeeded
to reject the disturbance signal without further tuning of the parameters
whereby crisp PD controller failed.! (Manafeddin Namazov, 2010)

Fuzzy set theory (Zadeh, 1965) which led to a new control method
called Fuzzy Control which is able to cope with system uncertainties.
One of the most important advantages of fuzzy control is that it can be
successfully applied to control nonlinear complex systems using an
operator experiences or control engineering knowledge without any
mathematical model of the plant (Assilian, 1974), (Kickert, 1976).

As an example, the level of the kerosene is controlled with the help
of fuzzy logic controller. The controller tries to keep the error at the
minimum value over time by regulating the control variable to a new
value determined by the equation shown below:

deft)

£
() = Foe(t) + K; [; e{Tidr + Kg o
where K p, K'i, and K d, all non-negative, denote the coefficients for
the proportional, integral, and derivative terms, respectively. Inputs of
FPD are “error” and “change of error” where the output is “control”.
Input and output variables of FPD consist of seven fuzzy sets namely,
NB (negative big), NM(negative medium), NS(negative small), Z(zero),
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PS(positive small), PM(positive medium) and PB(positive big). Table
1 shows the fuzzy rules. [1] (Manafeddin Namazov, 2010)
Table 1
E.\'a N \'-.' ! 3
cs\ | NB |NM | Ns | Z | PS | PM | PI
'NB | NB [NB | NB [ NB [NM| NS | Z |
NM|NB | NE [ NB|[NM|NS| Z | PS
NS [NB | NB [NM| NS | Z | PS | PM|
 Z [NB|[NM|NS| Z [ PS|[PM]|PB |
"PS[NM|Ns| Z [PS[PM| PB | PB |
'PM|NS| Z [ PS|PM|PB|PB|PB|
PB| Z [ PS[PM | PB | PB | PB | PB
The level of kerosene is measured at different temperatures and errors
are given as input variables to Fuzzy Logic Controller, and the
controller will minimize these errors. The Simulink model of the system
is represented in Figure 1.

=1 |
Step Kp numis) N |
/ ;G( | "] den(s) "
b Fuzzy Logic Transfer Fon Scope
Ak Controller

Kd Drerivative

r

)

Check Step Response
Characteristics.

Figure-1

As can be seen from the figure, the coefficients Kp and Kd are
defined, and then they are controlled by the Fuzzy Logic Controller.

The basic principle in Fuzzy Logic Controller is to control the
variables by linguistic if-then rules. This makes the method much
simpler and closer to human knowledge, it is straightforward for
humans to understand. It can be seen in the “Rule Viewer” window of
MATLAB Fuzzy Logic Controller. (Figure 2).
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As can be seen from the figure, when the error value is zero, the
level is 59.6, but if the we increase the error the level of the kerosene

4.[Scope

File Tools View Simulation Help

©- 30k

- a-|E-F -

will change. The error value can be increased or decreased by
slippering the straight line on it, and according to the level of error the
output variable also changes its value. If we apply this controller to the
model with known transfer function, the step response of the system
will be displayed in scope window (Figure 3):

Ieady

Figure-3

Sample bazed T=10.000
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It is clear from the step response that fuzzy control eliminates the
oscillations and diminishes the errors in the system.

This technique can be used in any fluid control in distillation
column and it is simple and certain way of controlling the variables.

In conclusion, FPD controller rejected the disturbance signal
without further tuning of the controller parameters. However, PD
controller was unable to reject the disturbance signal and it failed to
satisfy the performance requirements [1].
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