ISPEC

2nd. INT] _RNATIONAL CONFERENCE ON
ENGINEERING &” NATURAL SCIENCES

CONFERENCE BOOK

EDITOR

ELVAN CAFEROV




ISPEC

2nd. INTERNATIONAL CONFERENCE ON
ENGINEERING & NATURAL SCIENCES

August 1-4,2019 / BAKU - AZERBAIJAN

CONFERENCE BOOK

EDITOR
ELVAN CAFEROV

by
ISPEC INSTITUTE
All rights of this book belong to ISPEC Publishing House

Authors are responsible both ethically and jurisdically
ISPEC Publications - 2019©

Issued: 15.08.2019

ISBN: 978-605-7811-05-9



by ISPEC INSTITUTE

CONGRESS ID

CONGRESS TITLE

ISPEC 2nd. INTERNATIONAL CONFERENCE ON ENGINEERING &
NATURAL SCIENCES

DATE AND PLACE
August 1-4, 2019 / BAKU - AZERBAIJAN

ORGANIZATION
ISPEC PUBLISHING HOUSE

HEAD OF CONGRESS
Prof. Dr. Hacer HUSEYNOVA

INTERNATIONAL PARTICIPANTS
®epysa MYCAEBA - Uzbekistan (p.n. 9)
Mukhtar ISSAYEV - Kazakhstan (p.n. 11)
Sevinc COBRAYILZADO - Agerbaijan (p.n. 26)
Artem GANDELSMAN & Igor GANDELSMAN - Russia (p.n. 28)
Dmitriy GLAZYNOV - Kyrgyzstan (p.n. 28)



R/ R/
0’0 0’0

X3

%

X3

%

R/
’0

L)

%

%

%

%

X3

%

X3

%

X3

%

%

%

%

%

%

%

X3

%

X3

%

%

%

%

%

%

*¢

X3

%

X3

%

X3

%

%

*¢

) )
0‘0 0‘0

Dr
Dr
Dr
Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

SCIENTIFIC COMMITTEE

. Almaz AHMEDOV - Bakii State University

. BOUKHATEM Mohamed Nadjib- Université Saad Dahlab Blida

. Anatoliy LOGINOV - Ukraine Shevchenko Lugan National University
. Ayslu B. SARSEKENOVA - Orleu National Development Institute
Cholpon TOKTOSUNOVA - Rasulbekov Kyrgiz Economy University
Feda REHIMOQV - Bakii State University

George RUDIC - Montreal Pedagogy Institute

Hilale CAFEROVA - AMEA Institute

Ismail ALTINTOP - Kayseri State Hospital

MEIXIA Huou - Capital Normal University

Kenes JUSUPOQOV - M. Tinishaev Kazakh Vehicle Academy

Mahmut Alkan - Nigde Omer Halisdemir University

Maha Hamdan ALANAZI - Riyad King Abdulaziz Technology Institute
Maria LEONTIK - Macedonia Ishtib Gotse Delchev University
Mavlyanov ABDIGAPPAR - Kyrgiz Elaralik University

Maira ESIMBOLOVA - Kazakhistan Narkhoz University

Mehriban EMEK Adiyaman University

Mustafa SAHIN - Selguk University

Mustafa TALAS - Nigde Omer Halisdemir University

Khan Nadezhda - E.A. Buketov Karaganda State University

Seyithan SEYDOSOGLU - Siirt University

Rovshan ALIYEV - Bakii State University

Umran SEVIL - Ege University

Yiiksel KAPLAN - Nigde Omer Halisdemir University



ISPEC

INTERNATIONAL CONFERENCE ON ENGINEERING & NATURAL SCIENCES

August 1-4,2019 / BAKU - AZERBAIJAN

ISPEC
INSTITUTE

CONFERENCE VENUE: Sapphire Hotel Baku, Somad Vurgun kiic., 23 | Baki - AZ1095 | Azorbaycan

Participant Countries: Azerbaijan, Turkey, Kirghizistan, Afghanistan, Romania

Registration desk opens at 09:30 and shall function till 17:00 pm.

Please registrate at least an hour prior to your session

Be in the session room at least 10 minutes before the session starts

Head of session are fully empowered in all matters related to the presentations, coffee-breaks and session.
Certificates will be given by the session chair at the end of the session.

In the congress program, requests such as location and time changes will not be taken into consideration.
If you think there are any shortcomings in the program, please email us at the latest by 12 July 2019

The names of the authors and titles of paper in the certificate will be printed as in the program.

;-i—-



ISPEC

INTERNATIONAL CONFERENCE ON ENGINEERING & NATURAL SCIENCES

Hall: ISPEC-1

Date and Time: 02.08.2019/ 09°°-11'°
Head of the Session: Doc. Dr. Sehrana KASIMI

Ismail DEMIR
Ciineyt DOGAN
M. Serhat BASPINAR
MERMER TOZU VE UCUCU KULUN HARCLARIN MEKANIK OZELLIKLERINE ETKILERININ ARASTIRILMASI

Yavuz GURBUZ
Prof. Dr. Soner OZGEN
Prof. Dr. Sinan SAYDAM
EFFECT OF Co-SENSITIZED OF Ag2S/Cu2S/PbS ON PERFORMANCE OF QUANTUM DOT SENSITIZED SOLAR CELLS

Erkan YILMAZ
Assoc. Prof. Dr. Zuhal DILAVER
IMPORTANT MEDICINAL AND AROMATIC PLANT GARDENS IN TURKEY

Riibabe ABIYEVA
XX YUZYILIN 60-70'Li YILLARINDA HAYDAR ALIYEV VE AZERBAYCAN HAVACILIGI




ISPEC

INTERNATIONAL CONFERENCE ON ENGINEERING & NATURAL SCIENCES

Hall: ISPEC-1

Date and Time: 02.08.2019/ 11%°-13"

Head of the Session: Doc. Amanhek MURZAKMATOV

Dog. Dr. Meryem GURBUZ
HAREZMSAHLAR DEVRINDE (1097-1231) SEHIRLERIN KARAKTERI

Mukhtar ISSAYEV
HISTORICAL-WORLD OUTLOOK BASES OF FUNCTIONAL-PLANNING STRUCTURE OF THE AHMED YASAWI MAUZOLEUM

Artem GANDELSMAN
Igor GANDELSMAN
Dmitriy GLAZYNOV
ANALYSIS OF DESIGN SOLUTION FOR THE INSTALLATION OF PILE FOUNDATIONS DURING THE REPAIR OF THE ROAD SECTION

®epy3a MYCAEBA
META®OPUK TAOAKKYP BA TUAJIEKTAJI META®OPA

Dosent. Sevinc COBRAYILZADO
111 SINIFDO “PAINT PROQRAMI” MOVZUSUNUN SAGIRDLOR® OYRODILMOSI

~iii~



PHOTO GALLERY

M ,M

0 ¢ gy iy

‘«‘:“







All pictures taken at the event has been published in
IKSAD CONGRESS SOCIETY Facebook Group// to get
the pictures, please, visit the group and become a

member...



ISPEC

2. INTERNATIONAL CONFERENCE ON ENGINEERING & NATURAL SCIENCES

CONTENT
CONGRESS ID I
PROGRAM il
PHOTO GALLERY 111
PERSONAL EXHIBITION Y%
CONTENT \%

PROCEEDINGS (abstracts & full papers)

ismail DEMIR MERMER TOZU VE UCUCU KULUN
Ciineyt DOGAN HARCLARIN EGILME VE BASINC 1
M. Serhat BASPINAR MUKAVEMETINE ETKISI

META®OPUK TA®AKKYP BA IMAJIEKTAIJI
®epysa MYCAEBA METAGOPA (Y
Yavuz GURBUZ EFFECT OF Co-SENSITIZED OF Ag2S/Cu2S/PbS
Soner OZGEN ON PERFORMANCE OF QUANTUM DOT 10
Sinan SAYDAM SENSITIZED SOLAR CELLS

HISTORICAL-WORLD OUTLOOK BASES OF
Mukhtar ISSAYEV FUNCTIONAL-PLANNING STRUCTURE OF THE 11
AHMED YASAWI MAUZOLEUM

I SINIFD® “PAINT PROQRAMI”

SCLCASC LR IRZAR MOVZUSUNUN SAGIRDLORD OYRODILMISI 26
Erkan YILMAZ IMPORTANT MEDICINAL AND AROMATIC 27
Zuhal DILAVER PLANT GARDENS IN TURKEY

Artem GANDELSMAN ANALYSIS OF DESIGN SOLUTION FOR THE

Igor GANDELSMAN INSTALLATION OF PILE FOUNDATIONS 28
Dmitriy GLAZYNOV DURING THE REPAIR OF THE ROAD SECTION

XX YUZYILIN 60-70" Li YILLARINDA HAYDAR

[lbelbe AUBINIOA, ALIYEV VE AZERBAYCAN HAVACILIGI 29




ISPEC

August 1-4, 2019 2. INTERNATIONAL CONFERENCE ON ENGINEERING &
BAKU - AZERBAIJAN NATURAL SCIENCES

MERMER TOZU VE UCUCU KULUN HARCLARIN EGiLME VE BASINC
MUKAVEMETINE ETKISi

Ismail DEMIR
Afyon Kocatepe University, Engineering Faculty, TURKEY

Ciineyt DOGAN
Afyon Kocatepe University, Engineering Faculty, TURKEY

M. Serhat BASPINAR
Afyon Kocatepe University, Faculty of Technology, TURKEY

ABSTRACT

Marble powder (MP) has a significant impact on the construction technology. The usage of fly ash (FA)
with marble dust allows the production of mortars used for different purposes. In this study, the usage
of MP and FA in the mortars was investigated and the results of an experimental study to determine the
effect of these materials on the strength properties of mortar are presented. A total of 15 mortar mixes
were prepared with CEM | 42,5 R cement, in which the fine aggregate was replaced with MP, FA and
MP as well as FA. 7 and 28 day bending and compression tests and X-Ray diffraction were applied to
the samples prepared with constant (0,58) water / cement ratio. It was found that 5% MP substitution
provides optimum bending and compressive strength in the substitution of standard sand with MP.
Similarly, 20% UK substitution achieved optimum mechanical properties in mortars by achieving a
compressive strength of 49,55 MPa. It was also determined that 15% MP and 15% FA usage improved
the mechanical properties of mortars. Through the pozzolanic properties of FA, was obtained more
advantageous material in the mortar.

Keywords: Marble Powder, Fly Ash, Mortar, Mechanical Properties.

OZET

Mermer tozu (MT), insaat teknolojisi lizerinde 6nemli bir etkiye sahiptir. Mermer tozu ile ugucu kiil
(UK) kullanimi, farkli amaglar i¢in kullanilan harglarin iiretilmesine imkan saglar. Bu calismada,
harclarda MT ve UK kullanimi arastirilmis ve bu malzemelerin harcin mukavemet 6zellikleri {izerindeki
etkisini belirleyen deneysel bir ¢aligmanin sonuglart sunulmustur. Calismada CEM 1 42,5 R ¢imentosu
ile toplam 15 harg¢ karisimi hazirlandi, burada ince agrega MT, UK+ MT ve UK ile degistirildi. Sabit
(0,58) su / ¢cimento oraniyla hazirlanan numunelere 7 ve 28 giinliik egilme ve basma testleri uygulandi,
numuneler XRD ile incelendi. MT nin standart kum ile %5oraninda ikame edilmesinde optimum egilme
ve basing dayanimi sagladigi bulunmustur. Benzer sekilde,% 20'lik UK ikamesi, harglarda 49,55
MPa'lik bir basing mukavemeti elde edilerek optimum mekanik 6zellikler elde edilmistir. Ayrica% 15
MT ve% 15 UK kullaniminin harg¢larin mekanik 6zelliklerini iyilestirdigi tespit edilmistir. FA'nin
puzolanik dzellikleri sayesinde, har¢ta daha avantajli bir malzeme elde edildi.

Anahtar Kelimeler: Mermer Tozu, Ugucu Kiil, Har¢, Mekanik Ozellikler

1. Giris

Hizli niifus artigi, artan kentlesme, gelisen yasam standartlar1 ve teknolojik yenilikler endistriyel,
madencilik, evsel ve tarimsal kaynakli kat1 atiklarin hem miktarin1 hem de ¢esitliligi arttirmaktadir
(Dhanapandian et. al., 2009). Atik yonetimi konusunda toplum politikas1 atik {iretimini azaltarak atik
olusumunu en aza indirmeye dayanir ancak temiz teknolojilerin uygulanmasiyla geri doniisimii tesvik
etmek ve atiklar1 yeniden kullanmak atiklarin neden oldugu kirliligi azaltmanin en iyi yoludur (Eliche-
Quesada et. al., 2012). Bununla birlikte, mevcut stratejiyi en verimli sekilde kullanmak i¢in kullanim
stratejisi, cevresel ve enerji hususlari ile birlestirilmelidir (Tsakiridis et. al., 2008).

Enerji tiretimi i¢in termik santraller kullanilmaya basladigindan beri milyonlarca ton ugucu kiil (UK) ve
ilgili yan tirlin ag18a ¢cikmustir. Diinya ¢apinda yillik kdmiir kiilii tiretimi yaklagik 600 milyon ton oldugu
tahmin edilmektedir ve iretilen toplam kiiliin %75-80'1 yaklasik 500 milyon tonu ise UK’dir
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(Ahmaruzzaman, 2010). UK’nin atik sahalarinda depolanmasi birgok iilke i¢in ilk segenektir. Bununla
birlikte UK’nin sahip oldugu element ve bilesikler, UK’min hammadde olarak geri kazanilma
potansiyelini arttirmaktadir. Bu sayede, atiklarin bertaraf edilmesi ve dogal kaynaklarin korunumu
faydalarina ek olarak diisiik maliyetli hammadde kullanimina olanak saglamistir (Ferreira et. al., 2003).
Tiirkiye'de yilda 7 milyon ton mermer firetilir ve bu tesislerin atik malzemelerinin milyonlarca tona
ulastig1 goriilebilir (Ulubeyli and Artir, 2015). Ince boyutlu mermer atiklari riizgarin etkisi ile kolayca
dagilabilir ve yagmur ve kar etkisi ile topraga karisabilir. Boylece ince boyutlu mermer atiklari diger
mermer atiklarindan daha fazla kirlilige neden olur. Mermer bloklar1 kesilirken 2 mm’den ince
parcaciklarin agiga ¢ikmasi mermer endiistrisi i¢in énemli bir sorundur. 1 m® mermer blok 2 c¢cm
kalinliginda levhalara kesildiginde, aciga ¢ikan mermer tozu (MT) toplam atik miktarinin %251
kadardir (Bilgin et. al., 2012).

Hwang vd., (1998), su/¢imento oran1 0,30 — 0,50 kullanarak ince agrega %25 ve %45 oraninda UK
ikame edilmis har¢ numunelerinde mukavemet gelisimi iizerine yapilan calismada egilme ve basing
mukavemetinde artis ve karbonatlasma rotresine karsi dayaniklilik artisi belirlemislerdir.

Mangaraj ve Krishnamoorthy (1994), su/¢cimento orani 0,60 olan har¢ numuneler icin ince agrega ile
%0-%30 UK ikame oranlarni inceledikleri ¢aligmada artan UK ikamesi ile betonun islenebilirligi
iizerindeki olumsuz etkilerini telafi etmek i¢in su muhtevasinin arttirilmasina ihtiya¢ duyulmasina
ragmen, basing mukavemetlerinde artis elde edilmistir.

Pofale ve Deo (2010), calismalarinda kumun %27 oraninda UK ile ikame edilmesinin basing
mukavemetini yaklagik %20 ve egilme mukavemetini %15 arttirdigini belirlemislerdir. Bu ¢alismada
ucucu kiil bazli portland puzolan ¢imentosu kullanilmistir. Ayrica, ucucu kiil bazli betonun referans
betonuna gore islenebilirliginde yaklasik %25 arttig1 belirlenmistir.

Maslehuddin (1989), ince agreganin %0, %20 ve %30 oranlarinda UK ile ikamesi ile iirettigi betonlarda
su/cimento orani 0,35; 0,40; 0,45 ve 0,50 secilerek basing mukavemeti ve korozyona dayaniklilik testleri
yapmistir. Beton karigiminda UK ikamesi, erken yas basing mukavemetini ve uzun siireli korozyon
dayaniklilig1 6zelliklerini arttirmugtir.,

Bonavetti ve Irassar (1994), su/¢cimento 0,48 oraninda hazirlanan harg karisimlarinda ince agreganin %5
ve %20 oranlarinda MT kullanilmasinin erken yaslarda basing ve egilme mukavemetlerini arttirdigini
gozlemlemislerdir. MT nin %20 ikameye kadar harcin 28 giinliik mukavemeti, referans numunesine
benzer mukavemet gostermistir. MT ikame oram1 %5 ve %10 olan harglarda 28 giinliik mukavemet
degerlerinde artis kaydedilmistir.

Kelestemur vd. (2014), ince agreganin MT ile kismi ikamesi, harcin basing mukavemetini arttirdigini
tespit etmiglerdir. Mukavemet artisi, dolgu etkisine ve gegis bolgesindeki iyilesmeye baglanmustir.
Ayrica, cam elyaflarin MT ikameli harglara eklenmesiyle egilme mukavemeti de artis gostermistir.

Almeida vd. (2007), ince agreganin %5 oraninda MT ile ikame edilmis numunelerin 7 ve 28 giinliik
basing mukavemetinin referans numunesi basing mukavemetinden daha yiiksek oldugunu
belirlemislerdir. Bu mukavemet artigi, hidratasyondaki gelismeye ve MT'nin neden oldugu mikro dolgu
etkisine baglanmistir.

Rai vd. (2011), ince agregay1 %S5, %10, %15 ve %20 oranlarinda MT ile ikame edilen ¢alismada elde
edilen betonlarin mekanik O6zellikleri incelenmistir. Referans numuneye gore, 28 giinliik basing
mukavemeti %5, %10 ve %15 ikameli numunelerde %5 oraninda artarken, %20 ikameli numunede bir
miktar azalmistir. MT’nin %15 oraninda ikamesinin, egilme mukavemetini %25 arttirdig1, daha yiiksek
oranlarda, egilme mukavemeti azalttig1 belirlenmistir.

CONFERENCE BOOK www.ispecinstitute.org . 2
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2.1. Materyal ve Metod
Harg karigimlarinda kullanilan malzemeler bu boliimde sunulmustur.

Cimento

Hazirlanan harglarda baglayici malzeme olarak Afyon Cimento Sanayi tiretimi CEM 1 42,5 R portland
¢imentosu kullanilmigtir. TS EN 197-1 standardina uygun CEM 1 42,5 R ¢imentosunun kimyasal
Ozellikleri Tablo 1°de verilmistir.

Tablo 1. CEM 142,5 R portland ¢imentosu kimyasal dzellikleri

Kimyasal Ozellikler Deger TS EN 197-1
SOs (%) 2,01 <35
MgO (%) 2,33 <50
AZ. (%) 1,92 <40
Cl (%) 0,06 <01
Coziinmeyen kalinti (%) 0,67 <15

Standart Kum

Harg iiretiminde TS EN 196-1 standartina uygun Rilem Cembureau (CEN) standart kum kullanilmstir.
Standart kum Trakya Cimento Fabrikasindan temin edilmistir. Standart kuma ait tane boyutu analiz
grafigi Sekil 1°de verilmistir. Buna gore d20=0,32 mm, dso=0,75 mm, dgo=1,35mm ve dma=2mm’dir.

100
90
/’-E’ 80
/ - ;g
) 50
40
o~ 30
_
e 20
Ve 10
0

% Gecen

0 0,5 1 1,5 2
Tane Boyutu (mm)

Sekil 1. Standart kuma ait tane boyutu analiz grafigi.

Ucucu Kiil ve Mermer Tozu

Har¢ numunelerinde kullanilan UK’iin (SiO2+ Al203+ Fe203) toplami %88,21 olup F sinifina
girmektedir ve Puzolanik aktivite indeksi %70’in ilizerinde olup puzolanik 6zellige sahiptir. UK
kimyasal 6zellikleri Tablo 2’de, puzolanik aktivite indeksi Tablo 3’te sunulmustur. Buna goére (SiOx+
Al;,Os+ Fe;03) orant %88,2 olup (Tab.2) F simifina sinifina girmektedir (ASTM C 618). UK’ nin 28
giinliik puzolanik aktivite indeksi %72,5 olarak belirlenmistir (Tablo 2).

Tablo 2. Ugucu kiil ve mermer tozuna ait kimyasal dzellikler.

Bilesik Ugucu kiil % Mermer tozu %
SiO2 56,02 0,20
Al>03 22,38 0,12
Fe20s 9,81 0,05
S+A+F 88,21 -
CaO 2,10 55,03
MgO 3,72 0,39
Na20 0,18 0,05
P20s 0,22 0,03
K20 2,05 0,01
TiO2 1,00 -

SOs 0,56 -
Kizdirma Kayb1 1,01

CONFERENCE BOOK www.ispecinstitute.org . 3
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Tablo 3. UK puzolanik aktivite indeksi
Puzolanik Aktivite Indeksi (%)
7 glinliik 28 giinliik
62,49 72,55

Numunelerde kullanilan MT Afyon (Tiirkiye) bolgesi mermer isletmesinden alinmistir. Numunelerde
kullanilan MT kimyasal 6zellikleri Tablo 2’de sunulmustur. Buna gére MT’ nda major oksit olarak %55
oraninda CaO yer almakta ve kizdirma kayb1 %43,7 degerine sahiptir. Kizdirma kaybi biiyiik oranda
CaCOgs’lin kalsinasyonu sirasinda agiga ¢ikan CO; ‘den kaynaklanmaktadir. UK ve MT tane boyutu
boyut analizi Sekil 2’de sunulmugtur. MT’de d50=0,007 mm ve dgo=0,060 mm, UK’de ise d50=0,045
mm ve dgo=0,130 mm’dir (Sekil 2).

.‘-“qﬂﬁﬁ - 100

. 60

LY
5
% Gegen

‘
LY
-

[ ]

w

(@]

- s
FATEL 0

0,001 0,01 0,1 1
Tane Boyutu (mm) == MT eeeee UK

Sekil 2. MT ve UK tane boyutu analizi

2.2. Karisimlarin Hazirlanmasi

Karigimlar, MT serisi (mermer tozu), UK serisi (ugucu kiil) ve MU serisi (mermer tozu ve ugucu kiil)
olmak tizere 3 seri hazirlanmistir. MT serisinde, standart kum agirlikga %0 (referans numunesi) %5,
%10, %20, %30, %40 ve %50 oraninda MT ile ikame edilmistir. UK serisinde standart kum agirlik¢a
%S5, %10, %20 ve %30 UK ile ikame edilmistir. MU serisinde ise standart kum agirlikga %2,5, %S5,
%10, %15 esit oranlarda MT ve UK ile ikame edilmistir (Tablo 4). Biitiin serilerde su/¢imento orani
0,58 olarak sabit tutulmus, ¢imento 900 gr kullanilmistir. MT, bir endiistriyel atik olmasi ve cevre
sorunlarina yol actigindan MT ikame oranlar1 daha yiiksek secilmistir.

Belirlenen oranlara gore biitiin malzemeler hassas terazide ayri ayri tartilarak hazirlanmistir. Hazirlanan
malzemeler karisim islemi i¢in miksere yerlestirilmistir. Karisim kabina sirasi ile su ve ¢imento ilave
edilerek 20-30 saniye karistirilip serbet elde edilmistir. Daha sonra standart kum, MT veya UK ilave
edilerek yaklasik 2-3 dakika homojenlik saglanincaya kadar karigtirilmistir ve boyutlar1 40x40x160 mm
Olciilerinde olan prizmatik kaliplara dokiilerek sarsma tablasi kullanilarak sikistirilmistir (Sekil 3).
Uretimden 24 saat sonra kaliplar sokiilmiis ve numuneler 20°C sicakliktaki kiir tankina konulmustur.

CONFERENCE BOOK www.ispecinstitute.org . 4
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Tablo 4. Numunelerin kiitlece karigim oranlari

Numune Kum g MTg UK g Cimento g Sug
Referans 2700 — — — — 900 525
MT5 2565 135 5 — — 900 525
MT10 2430 270 10 — — 900 525
MT20 2160 540 20 — — 900 525
MT30 1890 810 30 — — 900 525
MT40 1620 1080 40 — — 900 525
MT50 1350 1350 50 — — 900 525
UK5 2565 — — 135 5 900 525
UK10 2430 — — 270 10 900 525
UK20 2160 — — 540 20 900 525
UK30 1890 — — 810 30 900 525
MU2,5 2565 67 2,5 67 2,5 900 525
MU5 2430 135 5 135 5 900 525
MU10 2160 270 10 270 10 900 525
MU15 1890 405 15 405 15 900 525

Sekil 3. Numune kalip iglemi.

Egilme ve Basin¢ Deneyleri

Kiir havuzunda 7 ve 28 giin bekleyen 40x40x160 mm boyutlarinda prizma har¢ numunelerine ii¢ nokta
egilme mukavemeti deneyi yapilmistir. Deneylerde 20 Ton basma ve 2 Ton egilme kapasitesine sahip
standart ¢cimento presi kullanilmistir. Egilme mukavemeti deneyinden elde edilen numuneler tizerine
basing mukavemeti deneyi yapilmustir.

X-Ismm Difraksiyonu Analizi

Har¢ numunelerinin X 1511 difraksiyonu (XRD) yontemi ile faz analizleri ve kristal yap1 tanimlamasi
gergeklestirilmistir. Basing mukavemeti deneyi sonrasi ¢ok ince dgiitiilerek toz haline getirilen numune,
cihazin numune tutucusuna konarak kristal faz analizi yapilmstir.

3. Arastirma Bulgular1 ve Tartisma
Calismadan elde edilen bulgular bu béliimde sunulmustur.

3.1 Egilme ve Basin¢ Mukavemeti Bulgular
Harg karisimlarinin 7 ve 28 giinliik egilme mukavemeti grafigi Sekil 4’te ve basing mukavemeti grafigi
Sekil 5’te sunulmustur.

CONFERENCE BOOK Wwww.ispecinstitute.org . 5
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Sekil 4. Harg karisimlarinin 7 ve 28 giinliik egilme mukavemeti grafigi.

0 m7 gimlik 28 gimlik
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MT serisinde en yiiksek egilme mukavemeti degeri %5 MT ikameli MTS5 serisinde elde edilmistir. MT
ikameli tiim serilerde egilme mukavemeti referans numunesinden daha yiiksek elde edilmistir. Har¢larda
UK ikamesi, harglarin egilme mukavemetini arttirmigtir. Numunelerin 28 giinliik egilme mukavemeti
referans numunesine gore %6, %16,6; %25 ve %14,2 yiizdelik artis elde edilmistir. UK katkili serilerde
mukavemet artisina ugucu kiiliin puzolanik 6zelliginden kaynaklandigi, ikincil reaksiyonlarla
mukavemette artisa yol actigr  diisliniilmektedir.

MU serisinde en yiiksek 28 giinliik egilme mukavemetini %10 MT ve %10 UK ikameli MU10 numunesi

saglamistir. Egilme mukavemeti %10 ikame oranina kadar artis gostermistir ve %15 ikame oraninda
azalmugtir,
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Sekil 5. Harg karigimlar1 7 ve 28 giinliik basing mukavemeti grafigi

MT serisi en yiiksek 7 ve 28 giinliik basing mukavemetine MT5 numunesi oldugu tespit edilmistir.
MT’nin mikro dolgu etkisi ile basing mukavemeti artmistir. Ancak daha yiiksek ikame oranlarinda
MT’nin yiiksek yiizey alani ve igsel siirtlinmesi islenebilirligi azaltmistir ve basing mukavemeti
azalmasina yol agmustir.
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UK serisinde UK ikamesinin artmasi ile basing mukavemetinde artis elde edilmistir. En yiiksek
mukavemet artis1 %20 UK igeren seride elde edilmistir. Referans numunesine gore 28 giinliik basing
mukavemeti degerleri sirasiyla %10,6; %9,6; %56,2 ve %39,55 artis gostermistir. Puzolanik
tepkimelerin ileri yaslarda meydana gelmesi, 28 giinlilk basing mukavemetini arttirmistir. Ayrica,
kumun UK ile ikame edilmesi, 7 glinliik basing mukavemetinde artis saglamigtir.

MU2,5 ve MUS serilerinde basing mukavemeti referans numunesine gore azalmistir. MU10 ve MU15
numuneleri 28 giinliik basing mukavemeti ise referans numunesinden %6,9 ve %7 oranlarinda daha
yiiksek elde edilmistir. Karisimda UK miktarindaki artisin puzolanik etkisi ile mukavemeti gelistirdigi
degerlendirilmektedir.

X-Isim Difraksiyonu Bulgulari

Harg karisgimlarinin XRD kalitatif yontemi ile mineralojik analiz i¢in karisim oranlari, egilme ve basing
mukavemeti degerleri géz 6niinde bulundurularak referans numunesi, MT5, MT20, MT50, UK20 ve
MU10 numuneleri segilmistir. Analizlerde 9° - 37° agilar1 arasinda etrenjit, portlandit, kuvars, kalsiyum
karbonat, CsS, C,S ve CSH tespit edilmistir. Numunelerde tespit edilen kristal fazlarin saniyede sayim
siddeti degerleri Tablo 5’te verilmistir.

Tablo 5. Har¢ numuneleri X-Isini difraksiyonu bulgulari
Kristal Fazlar (cps)

Numuneler Etrenjit Portlandit Kuvars CaCOs CsS C2S CSH
Referans 7 giin 200 800 7200 - 200 400 200
numunesi 28 giin - 4600 9800 - - - 200

MT5 7 giin 200 1000 8200 600 600 - 600

28 giin 300 500 5400 600 600 - 600
MT20 7 glin 200 400 4200 1100 1100 - 1100

28 giin 200 500 3700 1400 - - 1400
MT50 28 giin - 1100 2700 400 - - 2100
UK20 7 giin - 300 4800 - - - 400
MU10 28 giin - 1200 4500 700 500 - 800

Harg karigimlarinin XRD analizinde, MT ikame orani arttik¢a kristal CSH siddeti artmistir. MT50
numunesi, 2100 cps sayim siddetinde kristal CSH igermesine ragmen, en yiiksek egilme ve basing
mukavemetine sahip numune MTS5 numunesidir. Bu farklilik amorf CSH varlig1 nedeniyle meydana
gelmektedir. Referans numunesi 7 giinliik portlandit siddeti 800 cps iken hidratasyon devam ile 28
giinlik portlandit siddeti 4600 cps elde edilmistir. Ayrica karigimlarda kullanilan kumun %50
azaltilmasiyla kuvars kristalleri %72,4 azalmigtir.

Sonuc ve Oneriler

Mermer tozu ve ugucu kiil ince agrega ile belli oranlarda ikame edilerek harg o6rnekleri {iretilmistir.
Ornekler iizerinde fiziksel ve mekanik testler yiiriitiilmiis, mikroyap1 6zellikleri incelenmistir. MT
kullanilarak {iretilen har¢larin, egilme ve basing mukavemeti degerleri referans orneklere gore artig
gostermistir. Buna gore en yiiksek egilme ve basing mukavemet degerleri %5 MT ikameli numunelerde
elde edilmistir. Bunun nedeni olarak %35 oraninda MT nun hargta mikro dolgu etkisi gosterdigi ve ara
yiizeydeki aderansi arttirdig1 diisiiniilmektedir. Ikame oranlar1 %10’un iizerindeki harclarda ince agrega
yiizey alani ¢ok fazla artmus ve islenebilirlik azalmstir. Tkame oran1 %10 ve iizeri karisimlarda referans
numuneye gore artis olsa da buna ince tanelerin bosluk yapisini doldurarak biinyenin kompositesini
(doluluk) arttirmasindan kaynaklandig1 degerlendirilmektedir.

UK kullanimi, puzolanik 6zelligi etkisi ile har¢larin mukavemetini arttirmistir. UK'nin %20 oraninda
ikamesi ile referans numuneye gore basing mukavemetinde %56,2 artig saglanmistir. Harglarda ince
agreganin F smifi UK ile ikamesi, puzolanik tepkimeler sonucu CSH jellerinin miktarini arttirmis ve
harcin mekanik 6zelliklerini gelistirmistir.

Harglarda MT ve UK’nin birlikte kullanildigi serilerde (MU10, MU15) mukavemet degerleri
referanstan daha yiiksek ¢ikmistir. Buna gére UK ve MT’nin birlikte kullanimu ile hem daha yiiksek
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performansli harglarin tiretilmesi saglanabilecek ve hemde daha fazla atik mineral malzeme kullanimi
miimkiin olabilecektir.

MT ikame oranit %5 olan numune optimum mukavemet degerleri sunmasina karsin, UK puzolanik
ozelligi sayesinde yiiksek ikame oranlarinda da yiiksek mukavemet saglamaktadir.

Calismada yerel 6lgekte (Afyonkarahisar Bolgesi) biiylik oranlarda agiga ¢ikan bir endiistriyel atik olan
mermer tozunun beton harglarina olan etkisi arastirilmistir. Sonu¢ olarak mermer tozunun belirli
oranlarda ugucu kiil ile birlikte kullanilmasi sayesinde harglarin mekanik O6zelliklerini gelistirdigi,
cevreci ve stirdiirtilebilir bir iiretime imkan sagladig: belirlenmistir.
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META®OPUK TADAKKYP BA TUAJIEKTAJI META®OPA

®epy3za MYCAEBA

Dancagpa doxmopu (PhD), V3bex munu, adabuému éa gorvknopu uncmumymu, Y3bexucmon

KorHuTiB THIIIYHOCIMKHUHT IIAKIUIAHUIIN Ba JKaJall PHBOKIAHWIIM OwiaH MeTadOpaHHHT
¢ynnamenTan Ownmin (GaonUATHHUHT HaMOEH OYnmumK cudaTuaard MOXHUITH O04nO Oepuiau.
Mertadopa HadakaT KyHIATUK XaéTUMHU3HH, OaJIKK QUKPY Xa&lMMH3 Ba XaTTU-XapaKaTIapuMU3HU XaM
Kampab onanu. bus yimalauran Ba xapakaTiaHaguraH KyHAIaduK TyITyHYaBUH TH3UMIMHA3 MOXUSITaH
MeTa()OPUKAND.

Mertadopanap HyTKUMU3, KYHIAIHK TYPMYIIIIMHA3TA Iy Kaaap 9yKyp KupuO 60panvku, Oab3aH XaTTo
MeTadopa HIMAaHUIWP SAIIUPTaHUHY IMaWKAIl KUHHH, TOXUIa MeTa(opaHrHT Y31 XaM aHTJIalnHMaiIu.
Macanan, meBa BakWUiapu “KYJIUK’ CY3uHHM “yJIOB” MabHOCHIA KYJUIad, YHUHI aciuia meradopa
SKAHJINTUHY Ce3uIMaian. Ymoy cy3 mactnad “rok xaiiBoHM~ MabHOCHHHU u(oanmanaraH Oyiwo,
TPAHCTIOPT BOCUTANIAPH SPATHIITad, FOK XaiiBOHU Oa’kapaauraH Ba3uda ynapra yrranauru cadbad Bazuga
VXIIAIUTUTH acocuia oJamiap TPAHCIOPTHU XaM “KYnuK” ne® Homuaiauran OYnuian. AKcCapusT
JIUaNieKTan Meradopaiap XaJIKHAHT TYpMYII Tap3d, KyHIAIWK XaéTu, IoMylnulapd OuigaH OeBocHTa
GOFTHK. Y30EKIapHHHT TypMYII Tap3uia MyXMM YpHH Srajiarad OoT OWiaH OOFIMK JHANEKTAT
MeTadopara MUCON KHiIUO MKOH IIeBacHIarn «OTKapMOK» CY3WHHU KEJITUPHUII MyMKHH. By cy3 mieBa
BaKWJIapM HYTKUAA «XaMMacHHH YAJanall, abjio Aapaxaaa Oaxkapuly MabHOCHIA KYJUTaHAIU.
«/leBoHy myFOoTHT Typk»aa ymly c¥y3 «OTra MUHAMPHIN, MHHHIITA EpfaM Oepuln» MabHOCHIA
n3oxjaHrad. Jlemak, MKOHIUKIAp «yIJalaMOKy TYITYHYaCUHU KUMHHIUP OTra MUHAMPHUII XapaKaTH
Ounan OOFJIHK XOJIJIa TACaBBYP STHUILAAN, 3ep0 OOIIKAHU OTTa MUHAMUPHUII XaM OAaMIaH KaTTa MaxopaT
Ba yana0ypoHIUKHU Tanad 3Tagu. Xopa3M MIeBaCHIa XaM «XyMIEP TOPTMOK» MaBXyM TYIIYHUYACHHH
ndomanam yuyH ot ounaH O0FiHK cy3aaH (oimananmnaan. by MabHOHHM ynap «alniIMOKy Cy3u OWIaH
udonanaiaunap. AU — STapHUHT YCTH OWJIaH OTHUHT KOPHUJIAH aijIaHTUPUO OOFJIaHAUraH TYKAIH
KaluIl. «ARUIMOK) IacTaBBajl «alMIHM MaXKaM TOPTMOKY» MabHOCH/IA KYJIaHTaH 0yJica, KeHMHYATHK
XOpasMJIMKJIap Oy HOMHH “XyHIEp TOPTHIN® XapakaTHTa Ky4dupraniap. Xo03upja amaOuili Tuin Ba
meBanapaa “oTKapMoK’, “almiIMoK’ cy3iapu  AacTiaOkKu MabHONapuja KYIUTaHMAaclIurd Oouc,
yJIapHUHT MeTa()OpHUK MabHOJIApU aCOCHiira aijlaHraH Ba 11y OOuc yjapaard 00pasiwivK HyKoauo, Oy
cy3map HomuHatuB ¢GyHKIus Oaxapamn. lllynunrnek, Kamkanapénaru ['anabexk KUIUIOFM axoJMCH
OHrMJa “KaTTa-KarTa KaJaMm TallIaMoK~ TYINTyHYacH XaM O€BOCHTA XAIKHUHT KyHJAIWK TypMYIIHIa
HUXO0ST/Aa 3apyp Oyiaran Oyrom — “ampamMkaii’” OwjiaH OOFJIMK Xapakarra YXIIAIlLIUK acocuia HAPOK
TUIaan. AnpaMKari meBaja “yuau WIMOK KatTta XyBosaus” nup. Iy ¢y3 acocuna “agpamkanuiamox’
C¥3U XOCWJI KWJIMHHO, “KarTa >KyBOJAW3 OWJaH THKHUII~® MabHOCHHU Homaiam ydyH KYyJJIaHTaH.
VHCOHHMHT KaTTa-KaTTa KajJaM TallUlallld XaM aJpaMKaml OWiIaH THKUII, ShbHU aJpaMKallanl
XapakaTHra yXmarwino, Iy HOMHHUHT Y3HJIaH KaTTa KajaM Talllalurad oJjaM XapakaTHHU ngoaani
yayH Qoiiganana Oonniamras.

Kynnanuk mynokotaa ¢oiiiananagurad Metagopa MabHOCH T€3 0paJia XUpaJIammo, yMyMuil Konganap
acocu/a TWIHUHT JIyFaT TapkuOura kupud Oopanu.

Kamut cy3aap: Uxkunamun Hommnam, Tuanexran Meradopa, Homunarus OyHKims.

ISBN-978-605-7811-05-9 [ CONFERENCEBOOK || www.ispecinstitute.org . 9




ISPEC

August 1-4, 2019 2. INTERNATIONAL CONFERENCE ON ENGINEERING &
BAKU - AZERBAIJAN NATURAL SCIENCES

EFFECT OF Co-SENSITIZED OF Ag.S/Cu.S/PbS ON PERFORMANCE OF QUANTUM
DOT SENSITIZED SOLAR CELLS

Yavuz GURBUZ
Firat University, Faculty of Sciences, Department of Physics, Elazig-Turkey
Soner OZGEN
Firat University, Faculty of Sciences, Department of Physics, Elazig-Turkey
Sinan SAYDAM
Firat University, Faculty of Sciences, Department of Chemistry, Elazig-Turkey

ABSTRACT

Third-generation quantum-dot-sensitized solar cells (QDSSCs) are attractive as they are expected to be
low cost, relatively easily manufactured, and of high efficiency. In this study, structures with different
band gaps were obtained by depositing Ag.S, PbS, and Cu,S quantum dots (QDs) on a TiO; layer. Their
effects on QDSSC efficiency were investigated. A TiO, layer, approximately 12 um thick, was coated
on FTO glass by a doctor-blade technique. QDs were deposited on that layer by successive ionic layer
adsorption and reaction (SILAR). An Ag»S(1) photoanode was obtained by depositing TiO, coated-FTO
glass on this with one SILAR cycle. Similarly, Ag>S(2)-Ag.S(8), Cu.S(1)-Cu.S(8), and PbS(1)-PbS(9)
photoanodes were produced. Absorbance values of the specimens in the 400-1200 nm wavelength range
increased and band gaps calculated by the Tauc method decreased with increasing SILAR cycle. After
combining a photoanode and a platinum counter-electrode, the interface was filled with polysulfide
electrolyte to obtain a solar cell. The highest efficiency was found to be 0.113% for Ag.S(5). Efficiency
increased up to five SILAR cycles but decreased at higher cycles. An Ag.S(2)/Cu,S(3) solar cell was
produced by depositing two SILAR cycles of Ag,S and three SILAR cycles of Cu,S QDs on the ~12
um thick TiO; layer coated on FTO glass. Similarly, Ag.S(3)/Cu.S(4), Ag.S(3)/PbS(6), Ag2S(4)/PbS(7),
Ag2S(5)/PbS(7), and Ag2S(4)/Cu.S(3)/PbS(7) solar cells were produced. Their efficiencies were
calculated under a 100 mW/cm? solar simulator by using 1-V measurements. Efficiency values were
found to be 0.001%, 0.022%, 0.017%, 0.056%, 0.013%, 0.08%, 0.002%, 0.002, and 0.117% for the
AQ2S(2), Ag2S(2)/Cu2S(3), Ag2S(3), Ag2S(3)/CuzS(4), Ag2S(3)/PbS(6), Ag2S(4), Ag2S(4)/PbS(7),
Ag2S(5)/PbS(7), and Ag.S(4)/Cu,S(3)/PbS(7) solar cells, respectively. It was concluded that use of PbS
and Ag.S QDs together decreased efficiency, but use of Cu,S and Ag.S QDs in combination achieved a
substantial efficiency increase. The highest efficiency was obtained for the Ag.S(4)/Cu,S(3)/PbS(7)
combination.

Keyword: Quantum dot Solar cell, Ag.Squantum dot, Cu,Squantum dot, PbS quantum dot
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ABSTRACT

The Mausoleum of Khoja Ahmed Yasawi is located in the city of Turkestan, Kazakhstan. The
mausoleum is a vivid example of medieval monuments, and it was built over the grave of the Turkic
poet and Sufi preacher Ahmed Yasawi at the end of the 14th century by the order of Emir Timur. To
date, many researchers have put forward different ideas about the mausoleum. The plan, functions of
the premises, ornament and the decoration of the structure show the characteristics of the Sufi tariga of
Yasawiya, based on the traditional Turkic worldview. This article will examine the historical and
philosophical foundations and functional purpose of the plan and architecture, and as the order of
location of the mausoleum'’s premises. In addition, an analysis of insufficiently researched functions and
names of the building's premises, as well as their continuity from the point of view of the pre-Islamic
religious beliefs of the Central Asian peoples and the concept of Islam is conducted. Evidence is
provided that the worldview concepts of this period are a factor that has been reflected in the architecture
of the Middle Ages.

Keywords: Khoja Ahmed Yasawi Mausoleum, Kazakhstan, Turkestan, Mausoleum Architecture,
Room, Function, World view.

Introduction. The art of building monuments of architecture over graves is a fairly common type of
construction among the Turks of the Islamic world. The Arabic word "turba", meaning "earth", is used
to refer to tomb monuments built on the graves of the deceased (Onkal1996: 1). The tradition to erect a
building over the grave is very common in Central Asia.

Of particular importance is the fact that the vast plains of Central Asia have become a place from where
the Turks first entered the world arena. The city of Turkestan became one of the most significant centers
of the Southern regions of Central Asia and Kazakhstan. The location of the region on the Great Silk
Road gave birth to a rich historical and cultural heritage due to active trade, spiritual, cultural and
scientific ties. There are many monuments in the region that make up an important part of the world
cultural heritage, therefore the city of Turkestan is defined as the spiritual center of Kazakhstan.

The tradition of erecting structures over the graves of the deceased, which existed among the Turks of
Central Asia in the pre-Islamic period, was partially preserved even after the adoption of Islam. Despite
the fact that the building of monuments on graves contradicts the concept of Islam, starting from the 9th
century the building of tomb structures on graves was resumed. The first such monument was the
mausoleum of Kubba as-Sulabiya, erected in the name of Caliph Muntasyr in the period of the Abbasids
at the end of the IX century (Yetkin 1984: 71).

The founder of the Karakhanid state (960 - 1211) — Satuk Bugra Khan, was the first to convert to Islam.
The son of Satuk Bugra Khan — Harun Bugra Khan declared Islam the official religion of the state in
960 (Barthold 1963: 315-316-318). Since the 10th century, despite the fact that the Turks have converted
to Islam, the tradition of erecting the mausoleums has continued, because the notion of "to save in
memory the graves of great people™ has become widespread among the population. Together with this
concept, the construction of tombs of various forms began in accordance with local conditions, new
beliefs and traditions. Along with simple tombstones on the graves of famous people, the monuments
were begun to build. The spread of the tradition of building mausoleums can be seen in the states of the
Karakhanids, Ghaznavids and Seljukids.
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In Khorasan and Turkestan since the X century the construction of tombs wass increasingly common.
The construction of mausoleums is X1l and XII centuries in Azerbaijan, Iran, Uzbekistan, Kazakhstan
and Kyrgyzstan was widespread.

This tradition was continued in the period of Emir Timur. Historical sources show that Emir Timur
provided significant support to thinkers, representatives of Turkic, Persian and Arab culture and art in
the territories subordinate to him.

By order of the Emir Timur in Samarkand, the palace, madrasah and mosque Bibi-hanym were built,
as well as the complex of Shahi Zinda, and around the city the gardens and palaces of Bag-i Baland,
Bag-i Bekhisht, Bag-i Davlatabad, Bag-i Dilkusho, Bag-i Jahonnamo, Bag-i Maydan, Bag-i Nav, Bag-i
Chinar and Bag-i Shamol were arranged. In the territory of Kazakhstan, the most famous building of
Emir Timur was the mausoleum of Khoja Ahmed Yasawi (Figure 1, 2, 3, 4). Khoja Ahmed Yasawi
made conditions for the successful spread of Sufism among the people of Kazakhstan and Central Asia,
the Caucasus and Anatolia.

The monument, as a unique example of architectural art, is included in the UNESCO World Heritage
List. The majestic forms of the mausoleum make an unforgettable impression on visitors.

In this article, we will review the plan and functions of the Khoja Ahmed Yasawi mausoleum premises
in the city of Turkestan, Kazakhstan, as well as study the historical and philosophical concepts of their
names, conduct a study of the religious philosophical worldview as a factor reflected in the architecture
of the mausoleum.

Materials and methods. Khoja Ahmed Yasawi's life story, as well as his mausoleum, is found in the
works of some historians, geographers-travelers, orientalists, archaeologists and experts in the field of
architecture. Many of the monumental buildings built during the reign of Emir Timur (1370-1405),
turned into ruins and only Khoja Ahmed Yasawi's mausoleum in Turkestan was preserved almost in its
original form.

Specialists studying the architecture of the buildings of the city of Turkestan, first of all pay attention to
their common typological purpose. However, there is no consensus on this issue. M.Ye. Masson, L.Yu.
Mankovskaya, G.A.Pugachenkova, A.A. lvanov and others call this structure a mausoleum, whereas
M.S. Bechchurin, P.N. Akhmerov, N.I. Veselovsky, A.A. Semenov is considered his mosque, T.K.
Bassenov —a memorial complex, and V.L. Voronina, B.T. Tuyakbaeva, A.N. Proskurin and others —
khanaka, that is, the Sufi abode. However, each of these names show only one of the functions of this
amazing complex, but does not disclose and does not cover all the rituals and activities held in this place.
The basic written information about the construction of the tomb is presented in the book Sharaf ad-Din
Yazdi Zafar-name (The Book of Victories). According to Sharaf al-Din Yazdi (Sharaf al-Din Ali Yazdi
2008), the construction of the building was carried out for the development of the local Sufi community,
in addition, the facing brick found in the process of studying the early structure, as well as the presence
of rooms for Sufi ritual ceremonies in the mausoleum, allow to conclude that this monument played an
important role in spreading the Sufi teachings of Yasawi. At the same time, if we agree with those who
claim that this is a khanaka, then this building should be called an inn for dervishes (Barthold 1963:
119). However, such a characterization of the building would be incomplete, since it does not show its
significance as the center of the Sufi order of Yasaviya (Basilov 1975: 163).

The first researchers of the monument N.I. Veselovsky and S. Mallitsky conditionally considered it the
memorial complex and called it the mosque, saying that the term "... is convenient in its universal
understandability and acceptance” (Kalmykov, 1910: 91). The works of A.D. Kalmykov in this field are
an important work on the typological classification of the architecture of Central Asia. And according
to this typological classification, the monument studied by us refers to mosques.

In the works and reference materials published in the Soviet period (The General History of
Architecture, Universal History of Art, History of Art of the Peoples of the USSR, Great Soviet
Encyclopedia, etc.), the monument is presented as a mausoleum or a memorial complex. Since the 80-
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ies of the last century, some architects and archaeologists began to call it "hanaka." In a work written
jointly by B.T. Tuyakbaeva and A.N. Proskurin (Tuyakbaeva, Proskurin 1989: 106-116.), the monument
is defined as a khanaka. The evolution of similar structures was historically formed in the territory of
Maverannahr, for example — the mausoleum of Muhammad Basharo. Despite the fact that there are all
the components allowing to call it khanaka, it is not called this way. J.S. Trimingham describes the
khanaka as follows: "In the center of it there is a courtyard (ka'a or sahn). On its both sides there is a
covered arcade (rivak) with rooms (halva or taback, singular - tabacka). On the right or on the left there
is the central hall, where social life is concentrated, and collective rituals were sent. The hall was almost
always simple. Usually, above the mihrab, the name of the founder of the hanaka and the saying of the
confession of faith (Shahada) are written (Trimingham 1989: 58). If we agree with this description, then
it fully corresponds to the monument we are examining. There are many different views on the functional
identity of the name of the monument (mosque, tomb, mausoleum, hanaka, memorial complex), whereas
in this article we are perhaps the first to conduct a study that determines the historical and philosophical
foundations of its premises and their arrangement.

The fact that various ideas regarding the definition of the monument’s general function can lead to
incorrect assumptions and conclusions, it becomes necessary to analyze the historical and philosophical
foundations of the functional architecture of the monument and the plan for its construction. The
definition of the world outlook and the premises designation will provide an opportunity to give a precise
conclusion on the typological function of the structure.

We have taken our own methods of analysis and evaluation in accordance with the peculiarities of the
content of sources on the research object presented in the article. Particular attention was paid to such
approaches as comparison, forecasting and analysis, focused on disclosing the content of scientifically
formulated events and facts, data and information concerning the history and architecture of the
monument.

Kazakh historical science, institutionally formed in the Soviet period, could not go beyond the
framework of only one scientific methodology. Since our past was viewed only through the prism of
social history, it became an impersonal, inferior science that attached importance only to economic facts.
In the studies there was no independent discussion of historical processes and events, and even simple
historical realities were not revealed. To eliminate these shortcomings, in our study it was decided to
abandon modernism based on comprehensive, universal theories, and to use the methods of
poststructuralism alien to ideologies and authoritative paradigms, as well as the instability of changes
and the multidirectional nature of scientific research (lsaev, Tursun, Zhandarbek, Jetibaev,
Suleymenova, Dinasheva 2016).

Functions of premises and their historical and philosophical foundations.

The mausoleum of Ahmed Yasawi is one of the largest structures in Central Asia, possessing the most
impressive, preserved to this day tiled dome. The width of the building is 46.5 m, and the length is 62.5
m. The outwardly symmetrical, compact plan includes 35 halls and rooms of various sizes (Figure 5),
connected by 8 corridors, passages and ladders. In the building there is a zhamagatkhana (public hall),
kabirkhana (burial vault), large and small aksarays (meeting rooms), kitapkhana (library), kudykkhana
(well room) and several rooms for travelers and pilgrims. The volumetric-spatial composition of the
mausoleum is constructed in accordance with the portal-dome construction scheme located along the
longitudinal axis of the main volumes at the portals of the public hall and tomb. The axis oriented to the
North-West of the structure in accordance with the designation represented in the scientific literature
can be conditionally called the Northern (Mankovskaya 1962: 95).

The connecting link of the architectural and planning composition is the central room — zhamagatkhana
or public hall (Figure 5). Here the dervishes congregated for carrying out dervishes' rituals — zikr. The
name of the room is mentioned in the book of Sharaf ad-Din Yazdi "Zafar-name" (Sharaf al-Din Ali
Yazdi 2008). However, in the drawing of 1905 the room is called "kazandyk", that is, the place where
the cauldron (kazan) is placed (Figure 6). In this form, this name later entered the scientific literature.
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Zhamagatkhana is a large square hall covered with a dome, the side of which is 18.2 m and the height
is 36 m. The walls of the rooms are 7.2 m in length, 13.5 m high, the niches have different depths: in the
South (entrance) - 3,7 m, in the North - 6,4 m, and from the sides (East and West) - 0,8 m. On the sides
of the zhamagatkhana there are dervish cells (in two floors).

The fact that the zhamagatkhana is located in front of the kabirkhana, and the dervish cells — in its
immediate vicinity, indicates that the hall was intended for visits and group rituals — zikrs, which, in
turn, is one of the principles of Sufism. Moreover, the building of the mausoleum on the grave of the
saint is a continuation of the pre-Islamic tradition of the Tiirks (worshiping the spirits of ancestors)
embraced by the Sufi Yasaviya (Barthold 1963: 116). One of the signs of this tradition is the installation
of a huge cauldron for water (Figure 3) — "sakei" in the middle of the main hall. This tradition
corresponds to the holiday of the ancient Saka Massaget tribes — "sakei”, dedicated to the spirits of
ancestors (Ancient authors about Central Asia, 1940).

The tomb of Khoja Ahmed Yasawi — kabirkhana (located on the central axis of the building) completes
the composition (Figure 7). In the monument inscriptions this premise is mentioned under several terms.
On the Northern facade it is written as "murkat" (grave). Above the entrance to the tomb there is an
inscription: "This sacred tomb — "raudat "(the garden of worthy ones) was built by order of the Emir
Timur Kuragan™. The inscription on the cauldron states: "... this place for drinking water ... was ordered
to build by Emir Timur Kuragan on Shawwal 20, 801....... for the tomb of Sheikh Ahmed Al-Yasawi"
(lvanov 1981: 68-69.) The term "Raudat" is translated as a "burial vault" or "mausoleum". However, if
you translate directly from the Arabic language, it is a "garden”. Here the word "garden™ means the
spotless purity and it can be assumed that the meaning "paradise garden" is used in relation to the tomb.
The founder of the Dervish direction in Sufism, where this concept existed, is the contemporary of
Ahmed Yasawi — Abd Al-Kadir Giliani (date of death 1166), in whose teachings there are ways in which
"the doors of hell will be closed for the people and the doors of paradise will be opened” (Barthold 1963
: 117). Therefore, the place where Ahmad Yasawi's soul, the kabirkhana, has rest, is called the "Paradise
Garden". In accordance with this, the room is decorated with carefully selected images. In the center of
the room, reminiscent of the “plus” sign, there is a tombstone, covered with serpinatinite in the form of
snake, to which three ladders lead. There are no inscriptions on the tombstone itself. The room is covered
by a double dome; its height from floor to ceiling is 17 meters, and outside — 28 meters.

Under the metal construction of the Northern wall and under the niche of the bearing foundation of the
Northern side of the kabirkhana, the fragments of walls dating from the XII century were found. They
are built of burnt bricks in a checkered pattern, and they have facing in the form of flowers. The fact
that the fragments of the very first walls were found at the North side, and the South-West corner lies
inside the walls, indicates that the first building was located slightly apart from the tomb of Ahmed
Yasawi and performed the function of not the burial vault, but the place of visits by the pilgrims. This
information shows that the Northern portal used to be a place for visits and was outside. This idea is
confirmed by the words of Fazlullah ibn Ruzbihan Isfahani, who arrived here in 1509 (914) with a
pilgrimage mission together with Sheibani Khan: "Having put on himself the ihram of worshiping the
grave of the Holy Khoja and answering" | obey" the God's call, he (Sheibani Khan - Auth.) made a
(ritual) detour around that kaaba from a pure heart ... Outside of the domed building, on the edge of the
Western (Northern) sufa, which is located at the threshold of the grave, he gave the honor sitting down,
and the readers of the words of God began to read decently reciting”" (Fazlallah ibn Ruzbihan Isfahani
1976: 142).

The entire architectural composition of kabirkhana is located on the central axis of the building, which
indicates that the tomb performed an important ideological role. For example, in the temples it is an
altar, in palaces — a throne, and at the Turkic-Mongolian peoples this place was called "tore". In the
monastery of the Sufis, this place is given to the grave of the sheikh, the spiritual leader of the religious
community. The fact that Emir Timur was building the mausoleum just above the tomb of Ahmed
Yasawi is confirmed by the inscriptions on the cauldron and the doors of the tomb (Akhmerov 1886.).
Among the Eastern peoples, the discipline formed in the structural relations between members of the
family, clan, tribe and military formations, and the order of state leadership became not just a tradition,
but the way of thinking. This principle is reflected in the Qur'an, where it is said that people fall into
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three groups in the afterlife: prophets "who deserve trust” are "among the first", righteous on the right
side and sinners on the left side (Koran 1963 : 329). Taking this principle into account, a group of
premises adjacent to the kabirkhana (the mosque and large aksaray) was given special significance. So,
the kitchen and the well are located at the feet of the sheikh. To the right of the kabirkhana there is the
mosque, library, kitchen, and to the left there is the large aksarai, small aksarai and the well. That is, the
priority is given to the right side. To the right of the kabirkhana there is the third most important place
of the monument — the mosque (Figure 5).

In the drawing-scheme of 1905 this room is called a small mosque. (Materials of the expedition of the
Russian Committee for the Study of Central and Eastern Asia, sent in 1905 to Turkestan for taking
archaeological measurements of the mausoleum of Khoja Ahmed Yasawi and its details. - State
Hermitage. Department of the East., Inv. No. No.K-Y-375.). However, in the building there are no other
premises called the mosque. Therefore, it would be wrong to call a general hall a mosque because there
is no mihrab — a niche in the wall of the mosque that shows the direction to the Sacred Mecca, and
therefore this room can not be a mosque.

The mosque is one of the most decorated halls of the building. On the walls, 11.5 m high and 2.3 m
thick, there are niches. Above, the room is covered with a dome with several columns. On the Western
wall, more precisely in the South-East, a mihrab is installed (Figure 8), it decorated with facing tiles
with embossing using epigraphy. Just like in the kabirkhana, the floor of the room is covered with green
ceramic tiles. The mosque is decorated with fragments of wall inscriptions more than other rooms. At
the same time, this is one of the lightest rooms in the building. In addition to two large windows in the
niches there are small gaps, the rays from which are reflected on the facing tile and give the dome a
unique colorful appearance. A direct corridor links the mosque and the library. This room was called a
library in the 1905 drawing diagram.

The fact that the room still has old books, shows that it has not lost its functional purpose. There are two
manuscript Qur’ans, one of which dates back to the 12th century, and the other to the 17th century. In
addition, there is a Waqf letter, specially written by Emir Timur for this monument (Divaev, 1901.) This
and other letters and documents were thoroughly studied by the staff of the Academy of Sciences of the
Kazakh SSR in 1978.

The library is located to the South of the mosque. Its dimensions are 4.5x5.2 m. It is slightly widened
due to two niches, 6 m high. On the balconies located above the niches, you can go through the corridor
at the second floor, directed from North to South. The room is closed by a system of hexagonal shield-
shaped arches and is lit with a window on the West wall and pole holes in the dome. In the niche at the
entrance there is a small stove, that is, this room was intended not only for storing books and documents,
but also for conducting training sessions. This can be proved by the chapter of the Wagf charter, where
the distribution of the Waqgf incomes is indicated: "for the satisfaction of those who learned the holiest
sayings of the Almighty God set forth in the Holy Quran, the Karias, who read on the grave on
Thursdays and Mondays after the peace of the purest soul of the holder of the banner of the religion of
Islam, the most pious of the saints , the blessed great Khodja Ahmed Yasevi - Khazret-Sultan ...
"(Divaev, 1901.).

The work on decorating the premises was completed only in zhamagatkhana, kabirkhana and mosque,
whereas in the libraries these works were practically not carried out. However, apparently, it was
assumed that other rooms were planned to decorate.

In accordance with its function, other premises were located to the left of the Karsharkhana, among
which the large aksaray (hall for solemn events). Until now, the function of this room, as well as the
room, located next to it —a small aksaray, is not quite clear. The tombstones installed in these two rooms
with simple inscriptions (Figure 5) make it clear that they were tombs for khans and rulers. (Barthold
1963: 183). The study of the inscriptions on the plates showed that none of them was erected during the
construction of the mausoleum (Akhmerov 1886.). The tombstones of Abulkhair Khan (died in 1468),
Rabiya Sultan Begim (died in 1485), Yessim Khan (died in 1797), Abylai-Khan (died in 1781) have no
relation to the inner parts of the mausoleum. As you know, the grave of Khan Abulkhair is located not
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far from Sygnak. Fazlallah ibn Ruzbihan writes about this as follows: "the safe and sound (Sheibani
Khan) settled down with the august entourage in the town of Sygnak ... In the morning of the day of
sacrifice, his high-ranking khan's majesty deigned to perform the obligatory religious ceremonies at the
radiant grave of his majesty, the late Abul Khair -Khan "(Fazlallah ibn Ruzbihan Isfahani 1976: 139).
The mausoleum of the granddaughter of Emir Timur and the wife of Khan Abulkhair, Rabia Sultan
Begim, is built in Turkistan, 60 meters from the mausoleum of Ahmed Yasawi. Near the necropolis
there are the graves of Khan Zhangir (died in 1652), Yessim Khan (died in 1797), Ablai Khan (died in
1781). However, after the tombstones fell, they were transferred inside the mausoleum. It is known that
the grave of Rabia Sultan Begim was preserved until 1895 (Semenov 1926: 130), and the grave of Khan
Abulkhair (the Blue Mausoleum) lasted until the beginning of the 20th century (Castagne 1911: 58). It
is safe to say that almost all the gravestones were moved inside the monument later. According to the
plan of 1905, out of 20 plates only 3 were in the Western half of a large aksaray, the rest were distributed
in the corridor connecting the Karsharkhan and the mosque, and in the zhamagatkhana. In the same plan,
there were no tombstones in the small aksaray, so there is no evidence that inside the monument there
was a special room that fulfilled the function of the khans tomb.

Further, it is established that this room was intended for different conventions, gatherings and meetings.
During the construction of the monument, Emir Timur was here for some time and spent his time in the
Mausoleum of Tuman-aka, where he solved various state affairs and exercised judicial power, as there
is reliable information about it (Barthold 1963: 183). Thus, Emir Timur adhered to the Turkic-
Mongolian tradition to solve "... various inter-tribal conflicts, tensions and emergencies" next to the
grave of the great man (Castagne 1911: 58). This suggests that establishing a "peace” next to the
kabirykhana's premise is a reflection of the worldview principle, originating in ancient times. The notion
that the spirit of the deceased takes care of the living is often expressed in the inscriptions on the graves
of the saints: "When you are in desperation because of (contemporary) circumstances, seek help from
those lying in the graves™ (Barthold 1963: 116), and this notion was widely adopted and worded in the
Sufi schools. The presence of a room that served as an aksaray (meeting room) completely coincides
with Sufi beliefs.

The fact that these rooms were used for meeting guests and settlement of various importance questions,
is confirmed by Fazlallah ibn Ruzbihan (he writes about it during his visit to Turkestan in 1509): "... in
that sacred monastery of the saints and the abode of the world of friends, where I had to stop ..., shaykh
al-Islam Shaikh Shamsaddin Muhammad Mahim-shaikh, a descendant of Ahmed Yasavi, read to him
the book of Imam Muhia as-sunna al-Bagavi "Luminaries". Sheikh was listened by his disciples, ulama,
mufti of the Turkestan region, travelers and people living at the mazar". "... For twenty brilliant days, |
was honored to be in the neighborhood of this soul-raising place, in solitary prayer and a pious
conversation in the congregation where | taught and studied myself, completely giving up everything
else" (Fazlullah ibn Ruzbihan Isfahani 1976: 140-141).

Along with this, the functional plan-drawing of the room shows its civic orientation. This is a simple
two-storey hall with walls 6.2 x 10.2 m, it has two doors, one leads to kabirkhana, and other one - to
the small aksaray. The walls have six arches their size is 4x2,5 m and the height is 7 m. At walls there
are seat places. On the walls, at the height of the doors, there are niches that serve as shelves. On the
Southern arch the dimensions of these niches are 1.5x1.5 m, and they are slightly larger than the others.
They were intended for large objects and things.

On the North-East side there is an utility room. In the South, on the sides of the front door there are two
stoves. Large aksaray is intended for long-term residence of guests. This proves that the room could not
be a burial vault for the khans. Behind the niche there is a corridor (after the separation of rooms), which
is a natural extension of the North-Eastern cell and the small aksaray. It leads to the second floor. The
hall is covered with two domed arches, and on its North and East facades there are three large windows.
In addition, lighting is carried out through small holes. Decoration works in the room were not
conducted.

A small aksaray is located behind the corridor (Figure 5). It can be assumed that this room was intended
for selected, most respected guests, or served as a chancery in the conference room. The dimensions of
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the room are 4.5x5.2 m, it is slightly enlarged by the niche at the entrance, 4x1.5 m size and the niche
opposite the entrance 3.5x2 m size. Behind the niches there are balconies of the second floor. The
overlapping of the hall repeats the overlapping of the library.

In the South-Eastern part of the monument there is a kitchen in the form of a refectory. The function of
this room is described in the seventh paragraph of the document: "Every week on Mondays and Fridays
from two and a half batman (batman is a measure of weight, varying depending on the place and time
in the range from 8 to 16 poods (Masson 1930) of wheat and two batman of meat, with the right amount
of salt and the necessary firewood, to prepare a dinner of "halim Aba" in the building of the greatest
sultan of the saints Azret Sultan, let Allah illumine his soul, for the Karia (readers who learned the Holy
Qur’an by heart), for those who make "dhikr", i.e. glorifying the name of Allah the Creator, as well as
the local poor, infirm people, orphans and moussafites. Also, about 100 batman of wheat, turned into
flour, are to be consumed daily for baking bread, for feeding the aforesaid feeble and poor people
"(Divaev, 1901). The feast in honor of the deceased was widely spread among the Turks.This ritual has
survived among the peoples of Central Asia, from the ancient times leading the nomadic way of life.

For example, in Strabo's work "Geography" it is said that among the Massagets "the most honorable
death was death from old age, after the death of a man they slaughter a lamb and give food" (Ancient
authors about Central Asial940: 22). The cult of ancestral worship, which played one of the main roles
in the belief system of the ancient steppe Turks, retained its significance among the Kazakhs after the
spread of Islam. According to the ancient Tiirkic beliefs, the spirit is eternal. After the spirit leaves the
body, death enters into it, that is why people worship great people, read prayers in honor of their
ancestors and sacrifice. Respect for an ancestor is one of the manifestations of faith in the "right of the
fathers". Asian Huns, Tabgashi and Turks made sacrifices to the spirits of the fathers near sacred caves,
and all memories related to their ancestors were considered sacred [Kafesoglu 1989: 291]. According to
Herodotus exactly the same tradition existed among the Isedones (Ancient authors about Central
Asial940: 19-20). The tradition to give food near the burial place, which came from ancient tribes, found
its continuation in Sufism, which explains to us the presence and functions of the kitchen located inside
the mausoleum.

The kitchen is a long hall 6.2 x 12 m. The hall is slightly enlarged with help of niches in the walls. The
height of the niches is 6 m. An arched corridor passes over the niches at the top of the hall. The ceiling
of the kitchen was replaced during the repair work of 1910 (Tuyakbaeva, Proskurin 1985: 68-69).
Entrance to the kitchen is arranged through the Northern part of the corridor. During the restoration
work behind the tower of the Western facade there was found a knocked out hole, which was supposedly
the second entry point to the kitchen. The hall is illuminated through the windows at the first and second
floors at the West side. Works on the decoration of the kitchen were not conducted. Just like the lavatory
found in the area of the building’s Western facade during the excavation in 1958, the warehouse for
storing firewood, wheat, and the oven were located in the monument’s outer zone. The placement of
two furnaces with pipes here shows the subsequent functions of this room.

In the South-Eastern part of the building there is a well (Figure 8). It can be accessed from the Northern
corridor. The height of the dome is 16 m, the length of the walls is 6.3 m, the hall is like a plus sign. On
the walls there are niches measuring 4.5x2 m and an arch measuring 4,5x3 and 3,5x2 m. In the Southern
niche of the room there are two economy premises (1,8x3 m). On the South axis of the hall there is a
well in the form of a ring with a diameter of 0.8 m. According to the data of 1905, the water was at the
depth of 3.5 m.

The first information about the well belongs to the sixteenth century. Fazlallah ibn Ruzbihan Isfahani,
after visiting the monument to Ahmed Yasawi, wrote: "... and its deep well is the beginning of the
Salsabil source, which allows to taste a rest drink to the people wandering in the valley of fatigue™
(Fazlallah ibn Ruzbihan Isfahani 1976: 141). In addition, the presence of well can be understood from
Point 5 of the letter issued by Emir Timur: "With this noble grave there must be two people working as
water-carriers and sweepers appointed from local residents, and these people must be able to perform
this work impeccably and without fault, being there irretrievably and taking care of their business
"(Divaev, 1901.). Thus, the well supplied the kitchen and provided the drinking water for kazan, which
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was in the center of the zhamagatkhana — the public hall. The presence of water source in the mausoleum
was a vital necessity for the public functioning of all its premises.

So, we know the reason why there was a need to dig a well inside the building. If we turn to the
worldview aspect of this fact, the presence of a well here is not accidental. Khoja Ahmed Yasawi, in his
"Hikmets", calls Saint Khyzyr his father (Wisdom of Hazrat-Sultan Arifin-Khoja Ahmed-Yasawi.) -
Collection of materials for statistics of the Syrdarya region, 1856.) V.V. Barthold, in the legend of
Khizir, describes him as follows: "In Sufi theology, Khyzyr is the ruler of water and the patron of
culture” (Barthold 1963: 115-116). The pre-Islamic beliefs of the Turks, connected with water and land,
originate in antiquity. As evidence, one can give an example of the fact that the Saka tribes had a tradition
of burying the dead near rivers, canals or springs (Pantusov 1897.), while the Kazakhs had graves "on
the ground ... next to the water" (Castagne 1911: 78). The concept of water as a source of life is
connected with the human spirit, existing in the Islamic-Sufi school, it had a direct impact on the color
gamut of the architecture of the 10th-12th century, and, having lost its significance for a short time, it
was revived again after the Sufi school acquired state significance in the period of Timur's reign.
Therefore, blue color, according to V.L. Voronina, first appeared in the architecture of Central Asia and
the Far East on the outer parts of the building structures as an ornament, showing a stylized image of
the boat (Voronina 1977: 90).

Speaking about the historical and world view factor in the art of Timur's period, which reveals the revival
of pagan images and signs, it should be noted that the appearance of these motifs under Timur is a natural
phenomenon, since the clan he originated from embraced the Islam quite late, only shortly before the
birth of Timur .

Conclusion. The monument of Khoja Ahmed Yasawi built on the orders of Emir Timur, but not
completed, has all the characteristics of its own and the earlier period. Here, the synthesis of ancient
Turkic-Islamic traditions and Iranian architecture was manifested.

Having studied the architectural plan and functional composition of the monument to Khoja Ahmed
Yasawi, we have an opportunity to make a conclusion about it, as a cultural, spiritual and religious
complex of the Sufi school. In this structure, there is a direct relationship between Islamic Sufi concepts
and pre-Islamic religious beliefs, which went on to coexist continuously in the life of nomadic tribes.
The concepts specified by us, strongly influenced the formation of architectural principles of monuments
during the period of Emir Timur’s reign, and this proves that the ideological aspect was one of the main
factors reflected in the architecture of that period. Thus, there arises the need for an objective
examination of the architectural art and artistic works of Central Asia of that period. First of all, this is
very important for the restoration and decoration of monuments, because the art of a certain period, we
can say, reflects the worldview and philosophy of this period.

While Khoja Ahmed Yasawi, through his works and pupils, made conditions for the spread of Sufism
among the Turkic peoples of Kazakhstan and Central Asia, Turkey and the Caucasus, we can say with
certainty that the monument built in his honor had a strong influence on preserving the features of the
traditional worldview and philosophy in the process of spreading his teachings.
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Figure 1. Mausoleum of Khoja Ahmed Yasawi. South side.
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"~ Figure 2. Mausoleum of Khoja Ahmed Yasawi. South-East side
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Figure 3. Mausoleum of Khoja Ahmed Yasawi. North-East side
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Figure 4. Mausoleum of Khoja Ahmed Yasawi. The North-East side.
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Figure 5. Plan of the 1st floor. 1 - zhamagatkhana; 2 - tomb; 3 - mosque; 4 - kitaphana (library); 5 -
large aksaray; 6 - small aksaray; 7 - askhana (kitchen); 8 - kudukhana (well); 9 - hujras (cells)
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Figure 7. Tomb
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Figure 8. Mihrab
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Figure 9. Well
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III SINIFDO “PAINT PROQRAMI” MOVZUSUNUN SAGIRDLORO OYRODILMOSI

Sevinc COBRAYILZADO
Dosent.. Azarbaycan Doviat Pedaqoji Universiteti, Hesablama Riyaziyyati Va Informatika Kafedrast

Giris.

Azarbaycanin orta imumtohsil maktablarinds informatika fonninin tadrisinds grafik redaktor olan Paint
programinda is ilo bagli mévzunun dyradilmasina birinci sinifdon etibaron baslanir vo bu zaman asas
etibarilo sagirdlor Paint programinin pancara elementlori vo alatlor paneli ilo tanis olurlar vo timumi
olaraq dors vaxti 4-7 doaq orzindo kompiiterds iglayirlor. Lakin 2-ci sinifdo onlar artiq sads fiqurlarin
¢okilmasi ilo bagli molumatlart manimsayirlor vo praktik olaraq ise 15 doq olmagla kompiiterda
isloyirlor. 3-cii siniflords iso *“ Qrafik redaktorlar” bolmosi 4 mévzuya boliinarak tadris olunur. Bunlar
asagidakilardir:

Paint proqrami1

Palirta

Saklin fragmenti ils is

Sakillarin kompiiterds saxlanmasi

Bu moévzularin todrisini asagidaki kimi sorh etmok olar:

e Insan lazzimli informasiyalarin oksoriyyatini goz ilo alir. Bu sebobdon do informasiyanin grafik
formada verilmasi ¢ox faydalidir.

e Informasiyanin qrafik formada tasviri isa grafik redaktorlar vasitasilo hoyata kegirilir.

3-cii siniflords todris olunan Microsoft Paint programi qrafik redaktorlardandir biridir.

3-cii sinifdo grafik redaktorlarin todrisino 4 saat dors yiikii ayrilmigdir: 1 saati “Paint Progranmi”
movzusunun payma diisiir. Insan lazimli informasiyalarm oksoriyystini gozlo alir. Bu sabobdon
informasiyanin qrafik formada verilmosi faydalidir. Informasiyanin qrafik formada tosviri grafik
redaktorlar vasitosilo hoyata kegirilir. 3-cii siniflordo todris olunan Paint proqramui da qrafik
redaktorlardandir biridir.

3-cii sinifdo grafik redaktorlarin todrisino 4 saat dors yiikii ayrilmigdir: 1 saati “Paint Programi”
movzusunun payina diisiir. Darsin gedisini interaktiv-foal tolim metodlari vasitasilo qurmaq faydalidir.
Miisllim grup isindan istifads etmoklo sagirdlarin birge foaliyyat géstormoak gabiliyyatini inkisaf etdirir.

Acar sozlar. Microsoft Paint- Qrafik Redaktor, Palette (Color Box)-Rang Calarlari, interactive Tolim-
Faal Talim, Graphic Editor- Microsoft Paint Redaktoru .
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IMPORTANT MEDICINAL AND AROMATIC PLANT GARDENS IN TURKEY

Erkan YILMAZ
Pharmacist, Ankara, Turkey
Zuhal DILAVER

Assoc. Prof. Dr. Department of Landscape Architecture, Faculty of Agriculture, Ankara University, Ankara, Turkey

ABSTRACT

Medicinal and aromatic plants are plants that are used to prevent or cure diseases. Beside its
pharmacological uses, this plant group is also used in food industry as food, spice and herbal tea and in
perfumery. Additionally, They are increasingly utilized as ornamental plants in recent years. Traditional
uses of medicinal and aromatic plants are important cultural accumulations that can vary by country or
even by region. These accumulations need to be preserved and passed on to the next generations.

Thanks to its geographical location, plant diversity and agricultural potential, Turkey is one of the
leading countries in the trade of medicinal and aromatic plants. Many medicinal and aromatic plants
consumed in the world can be found in Turkey’s natural vegetation. The protection of gene resources is
of great importance for the sustainability of this wealth (Arslan et al., 2015). One third of the plants in
the flora of Turkey are medicinal and aromatic plants and about 1,000 plant species are used in folk
medicine. The majority of these plants are not cultivated and are obtained through collection from
nature. This fact especially endangers the continuity of endemic plant species and the species that are in
danger of extinction (Cinar et al. 2012).

Medicinal and Aromatic Plant Gardens undertake a number of tasks such as exhibiting and presenting
medicinal and aromatic plants, raising public awareness, contributing to the conservation of genetic
resources and biological diversity and converting them into economic value. Furthermore, they provide
an environment for adaptation, cultivation, breeding and active substance analysis studies on medicinal
and aromatic plants (Okkiran et al. 2019, Kiigiikkapdan et al. 2018).

The presence of medicinal and aromatic gardens in Turkey, began in 2005 with the establishment of
Zeytinburnu Medicinal Plants Garden (Iskenderoglu and Kog 2015). Today most of the medicinal plant
gardens, which operate in Turkey, work under the local governments and public institutions. Some
university gardens and botanical gardens have collection garden sections where medicinal plants are
grown. Recently, some hospitals and primary schools have begun to exhibit medical plants in their
gardens.

In this study, a comparative analysis will be made on the positions of medicinal and aromatic plant
gardens in Turkey, on their size, the number of plants they contain and the activities they perform
through which the current situation will be presented and recommendations will be proposed.

Keywords: Medicinal Plants, Aromatic Plants, Medicinal and Aromatic Plant Gardens
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ANALYSIS OF DESIGN SOLUTION FOR THE INSTALLATION OF PILE FOUNDATIONS
DURING THE REPAIR OF THE ROAD SECTION
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First-Year Master Student Of The Vladimir State University, Russia, Vladimir
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Candidate Of Sciences, Associate Professor Of The Vladimir State University, Russia, Vladimir

Dmitriy GLAZYNOV
Candidate of Technical Sciences, Associate Professor of Kyrgyz-Russian Slavic University, Kyrgyzstan, Bishkek

ABSTRACT

The analysis of the design solution of the bases of the bridge is carried out, the main problems of
implementation of the decision are revealed, consistent patterns of collaboration of soil of the bases and
designs are determined, actions for implementation of the solution are proposed.

Keywords: Bridge, Soil, Pile, Hammer.

AHHOTAILIASA

[IpoBeneH aHamu3 MPOEKTHOTO  pEHICHHS  (PYHJAAMEHTOB  MOCTA, BBIABJICHBI  OCHOBHBIC
MPOOJIEMBI PeaTu3alliil PEIICHUs, YCTaHOBICHbI 3aKOHOMEPHOCTH COBMECTHOH pabOThl TPYHTOB

OCHOBAaHUM ¥ KOHCTPYKIUH, PEJI0KEHBI MEPOIPUATHS JUIsl pEaIU3allii PEILICHHUS.

KuroueBsle ciioBa: Moct, ['pynt, CBas, Moinor.
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XX YUZYILIN 60-70'Li YILLARINDA HAYDAR ALIYEV VE AZERBAYCAN
HAVACILIGI
HEYDAR ALIYEV AND AZERBAIJAN AVIATION IN THE 60-70S OF THE XX CENTURY

Riibabe ABIYEVA

AMEA ‘min A.A.Bakihanov adina Tarih Enstitiisiintin doktora égrencisi

OZET

Haydar Aliyev'in Sovyet Azerbaycan'ina bagkanlik yaptigi donemde ekonomik, kiiltiirel gelisme
konularma deyinse de, bu donemdeki havaciligin gelisimi ayrica arastirma konusu olmamuistir.
Makalede genellikle ayr1 ayr1 arsiv belgelerine, Sivil Havacilik Miizesi'nin fonunda muhafaza olunanan
materyallere, gesitli edebiyyatlara referans yapilmistir ki, bu da arastirma ¢alismasinin énemini artirtryor.
Cagdas donemde Azerbaycan'da sivil havaciligin gelisimine 6zel dikkat ayrilmasi konusunun
giincelliyine bariz kanittir. Haydar Aliyev'in Azerbaycan SSC-ye liderlik yaptigi donemde yonetimin
giiclendirilmesi, kadrolara karsi telebkarligin artirilmasit sonucunda ekonomik-sosyal alanda biiyiik
basarilar kazanildi. Bu yillarda tagimaciligin diger alanlar1 gibi sivil havaciliga da 6zel dikkat ayrilmstir.
Iste bu nedenledir ki, Azerbaycan sivil havaciligmin refah dénemi Haydar Aliyev'in Cumhuriyetimize
baskanlik yaptig1 donemden-1969'dan baslar. Bu yillarda ¢ok 6nemli ¢aligmalar yapilmis, projeler
hayata gecirilmistir. Haydar Aliyev'e kadarki Azerbaycan sivil havaciliginda bir takim kusurlar
goriinmektedir, onlarin aradan kaldirilmasi i¢in temel adimlarin atilmasina ciddi ehtiyac duyulurdu. Bu
donemde Azerbaycan sivil aviasiyasi i¢in son derece énemli nokta kullanilan ugaklarla ilgili idi. Oyle
ki, SSCB'de jet ucaklarin kullanimina baglayan ilk cumhuriyetlerden biriydi. Azerbaycan sivil
havaciliginin tarihindeki bu devrimsel olay sadece Haydar Aliyev'in girisimiyle miimkiin olmustur.
1971 Agustos ayindan itibaren Bakii havaalaninda TU-134 ucaklarindan kullanilmaya baslandu. ilk ucus
Moskova'ya gerceklestirilmistir. Bu o donem igin Azerbaycan sivil havaciliginda kullanilan en uca
yiikseklige, en yiiksek hiza sahip ucakti. Haydar Aliyev cumhuriyete baskanlik yaptigr yillarda
gergeklestirilen olaylar sonucunda Azerbaycan sivil havaciligi komple bir baglantili sebeke olarak
sekillendi. 1979°da Azerbaycan Sivil Havacilik Kurumu Azerbaycan Cumhuriyeti sivil havacilig
tretim birligine doniistii. Birligin bilinyesinde Bakii, Zabrat ve Yevlah havaboliikleri faaliyet
gostermistir. Bakii havaboliiyline - Bakii, Seki, Zagatala, Nah¢ivan, Balaken, Lenkeran, Fuzuli,
Kizilaga¢ hava alanlari, Zabrat birlesik havabéliiyine Gazimemmed, Hagmaz, Jdanovsk, Imisli,
Goycay, Cebrail, Kiirdemir, Guba, Pugkin, Salyan, Prisib havaalanlari, Neft Taslari, Jiloy, Artyom
helikopter alanlar1 dahil idi. Yevlah birlesik havabdliiyiiniin biinyesinde Yevlah Hankendi, Agstafa,
Agdam, Naftalan, Gutgasen havaalanlar faaliyet gostermekteydi. Ayrica havacilik {iretim birligine
Gence havacilik sirketi de dahildi. Tiim bunlarin sonucu olarak belirtilen donemde iilkede hava
tasimalarinin hacmi hayli artmistir. Soyle ki, 1970'lerde Azerbaycan Sivil Havacilik Kurumu ugak
alanlarindan 5 milyon yolcu, 98 bin ton yiikk ve posta gondermislerdir. 14 milyon déniimden fazla
plantasyon ve bag hava-kimyasal yolla yetistirilmistir. Iste bu basarilara ve yeni havacilik tekniginin
menimsenilmesinde elde edilmis yiiksek basarilara goére Azerbaycan Sivil Havacilik Kurumu 1983 de
“Oktyabr” nigani ile odiillendirilmistir. Ayrica Azerbaycan Sivil Havacilik Kurumu ¢alisanlarinin bir
grubu SSCB Ali Sovyetinin Kararname, nisan ve madalyalariyla 6diillendirilmisler. Béylece Haydar
Aliyev'in Azerbaycan SSC-ye baskanlik yaptig1 70'lerde sivil havaciligin malzeme teknik issii hayli
takviye edilmis, yeni havaalanlan insa edilmis, teknik donanim iyilestirilmis, ucus cografyasi
genisletilmis, sonugta yolcu ve yiik tasimalarinin hacmi artirilmis ve gosterilen hizmet seviyesi belirgin
Olciide yiikseltilmistir.

Anahtar kelimeler: Haydar Aliyev, Sivil Havacilik, havaalanlari

ABSTRACT

Although economical, cultural development issues were touched throughout the years when Heydar
Aliev led to Soviet Azerbaijan, this time growth of aviation hadn’t been separately research topic. In
the article, specially separate archieve documents, Civil Aviation Museum’s various, literatures were
touched which also increase historical significance of research work. Basic proof of the actuality of
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theme is that in the contemporary period development of Civil Aviation paid special attention. Whilst
Heydar Aliev led to Azerbaijan SSR, as a result of reinforcement of management, increased
demandiness against staff, great achievements, were gained in the economical-social sphere. At that
time, like various areas of transportation, civil aviation was also paid attention. Specially for the reason,
development of Azerbaijan civil aviation began with the period when Heydar Aliev led to our republic
—beginning from 1969. In these following years, very essential works were done, projects were
implemented. Until the period that Heydar Aliev come, in these periods a number of defects catch
attention in the Azerbaijan civil aviation as well as there were serious needs for fundamental steps
in order to prevent them. In this time, most important momentum for Azerbaijan civil aviation was
related with the exploited airplanes. So that , Azerbaijan SSR was also amongst the republics which
firstly began exploitation of reactive planes. This revolutionary event in the history of Azerbaijan
civil aviation became especially possible with the initiative of Heydar Aliev. Beginning with the august
of 1971, in Baku airports TU 134 planes were began to use. First flight was realized to Moscow. It
was the plane which belong to the tallest attitude, highest speed in the history of Azerbaijan civil
aviation for that time. In the years Heydar Aliev led to republic, as a result of the events that had been
realized, Azerbaijan civil aviation was formed as whole connected network. In 1979, Azerbaijan civil
aviation management was turned to Azerbaijan Republic Civil Aviation industrial management. In
the composition of management, Baku, Zabrat, Yevlakh avia-groups acted. Baku avia-groups included:
Baku, Shaki, Zakhatala, Nakchivan Balakan, Lankaran, Fuzulu, Qizilagach, airports. Zabrat aviagroup
included Qazimammad, Khacmaz, Zolonovsk, Imishli, Goychay, Cabrayil Kurdamir, Quba, Pushkin,
Salyan, Proshib airports, Oilstones, Ziloy, Artyom helicopter areas. In the content Yevlakh united
aviagroups Yevlakh, Khankandi, Agstafa, Agdam, Naftalan, Qutgashan airports operated. Apart from
this, Ganca aviation company also included into Aviation industrial management. As a consequences
of all of these, inthe demonstrated period capacity of avia-transportation increased dramatically. So
that, in 1970’s Azerbaijan civil aviation management saw off 5 million passengers, 98 thousand tons
luggage and mails. More than 14 million hectares plantation and gardens were cultivated by avia-
chemical way. Specially for these successes and high achievements as a result of new adopted aviation
techniques, Azerbaijan civil aviation management was awarded with October order in 1983. Also,
some of the workers of Azerbaijan Civil Aviation management were awarded with SSR decrees, orders
and medals. Hence, in the 70s years while Heydar Aliev led to Azerbaijan SSR, material and technical
source of civil aviation was strengthened enough, new airports were built, technical equipments were
ameliorated, geography of flight was extended. Consequently, volume of passengers and luggage
transportation increased, demonstrated service level developed in a way that caught attention.

Key words: Heydar Aliyev, Civil Aviation, airports,

Giris.

Haydar Aliyev'in Azerbaycan SSC-ye liderlik yaptigi donemde yonetimin giiglendirilmesi, kadrolara
kars1 telebkarligm artirilmasi sonucunda ekonomik-sosyal alanda biiyiik basarilar kazanildi. iste bu
nedenledir ki, Azerbaycan sivil havaciligin refah donemi Aliyev'in Cumhuriyetimize bascilik yaptigi
donemden-1969'dan baslar. Bu yillarda ¢ok 6nemli ¢alismalar yapilmis, projeler hayata gecirilmistir.
Haydar Aliyev'e kadarki Azerbaycan sivil havaciliginda bir takim kusurlar goériinmektedir, onlarin
aradan kaldirilmasi i¢in temel adimlarin atilmasina ciddi ehtiyac duyulurdu. SSCB topraklarinda sivil
havacilikdaki durgunluk Azerbaycan SSC-ni de etkiler ve Ittifak ¢apinda bu konularin incelenmesini
tgiderek baslanilirdi. Sovyetler Birligi komiinist Partisinin XXIII oturumunda 1966-70'li yillar iizere
sosyal-ekonomik konulara, o siradan sivil havaciliga 6zel bir yer ayrilmistir. One siiriilmiis gorevler
sirasina ugak parkinin genisletilmesi, yeni havaalanlarinin insaati, yurtiginde uzak mesafelere yeni hava
hatlarinin agilmasi, kiiltiirel hizmetin yiikseltilmesi vb. konular dahildi. (Hcrt., I'pax., AB., 1983: 225-
226). Buna ragmen Azerbaycan sivil havaciligindaki geriliklerin bir takim nesnel ve 6znel nedenleri
vard1. Elbette, SSCB yonetiminin hayata gegirdigi ulusal ayrimcilik siyaseti, teknik yeniliklerin yavas
uygulamasi sivil havaciligin gelisimini 6liimsiiz etkiliyordu. Zamaninda uguslarin giivenliginin, ucak ve
yer lstii araclarin teskiline yonelik etkili tedbirlerin icra edilmemesi iri yolcu kapasiteli ugaklarin
giivenli ucuslarini olumsuz etkiliyordu. Ayn1 zamanda, bir takim havaalanlarmin modern radyo ve 151k
teknigi ile donanimi, ugus-inme hatlarinin uzunlugu, havacilik tekniginin teknik servis temelinin arazi
alam geregince degildi, ylizey havaalan1 araglari modern taleplere cevap vermiyordu. Bir takim
havacilik sirketlerinde nas1 personellerin faaliyeti, bolgelerde ucus-inme hatlarinin kontrolsiiz durumu,
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hava kosullar ile ilgili ertelenen hatlar sivil havacilikdaki duraklamanin temel nedenlerinden idi. (Siy.,
Belg., Ars., varak: 196-200). Tamamen sivil havaciligin gelismesi, onun lojistik baza ile teminat1 artan
telebata cevap vermiyordu. Ugak parkinin kullaniminin etkinliginin artirilmast, uguslarin devamliliginin
ve giivenliginin teminatinda ciddi kusurlar vardi. 1970'lerin baslarindan itibaren tiim bu eksiklikler
dikkate alinarak ugus sayisini artirmakla ve ucaklarin maksimum yiik kaldirma imkanlarini kullanmakla
hava tasimaciliginin kullanim etkinliginin kaldirilmas1 yonetimden isteniyordu.

Bu sirada havacilikta insaat yapan kurumlara kontroliin giiclendirilmesi, havacilik servisine gore
yolculara hizmet kiiltiirel diizeyinin yiikseltilmesi, Agdam, Zakatala, Hankendi havaalanlarinda ugus-
inme ¢izgilerinin yapilmasi, “Bine” havaalaninda Tu-154, IL-76 ucaklarinin kabuliinii saglayan
havaalan1 kapaklarinin giiclendirilmesi, 1975-76 yillarinda Azerbaycan Sivil Havacilik Kurumunun
yeni uluslararasi havaalaniin planlanmasi, 1975 yili i¢in Gence'de yeni havaalaninin insaati, gelecek
yillar i¢in Tarim Bakanligi tarafindan havaalani ve ugus-inme hatlarinin hazirlanarak hizmete verilmesi,
Bakii ve Zabrat havaalanlarinda avia-teknik baza insaat1 dngoriiliiyordu (Siy., Belg., Ars., varak: 51-
54).

Yeterince sikintilarin oldugu Azerbaycan sivil havacihginin gelistirilmesi iste Ulu Onderin bu yone
ayirdigr dikkat sonucunda miimkiin olmustur. Azerbaycan'da Cagdas sivil ve askeri havacilik
altyapisinin olusturulmasi, lojistik altyapinin giiclendirilmesi, havacilik sebekesinin genisletilmesi vb.
Haydar Aliyev'in adiyla bagli idi. Haydar Aliyev'in cumhuriyete bagkanliginin ilk yillarinda Azerbaycan
sivil havaciliginin altyapisinin olusturulmasi yoniinde temelli adimlar atildi. Yurti¢i ugus cografyasi da
genisletildi. 1970'de Bakii-Seki, Bakii-Agcabedi tagimaciligi acilmis, Gence, Yevlah, Naftalan,
Mingecevir, Nah¢ivan, Balaken, Zabrat ilge ve sehirlerine devamli hava hatlar faaliyete baslamigtir.
Yaz sezonunda ise Nabrana 6zel hava yollr1 a¢iliyordu ("Komiinist" gazetesi. 1972). Cumhuriyet'in 11
bolgesinde, o siradan Hankendi, Nah¢ivan, Balakende YAK-40 markali ucaklar1 kabul etmek igin
alanlar insa edilmistir. Ayrica, Fuzuli, Balaken, Naftalan sehirlerinde yeni, modern ugak garajlari insa
edilmis, Hankendi garaj1 yeniden yapilmistir. Yevlah, Agdam, Balaken havaalanlarina demir yolu da
cekilmistir. Bakii, Kirovabad ucak alanlar1 radyo ve 151k teknigi araciligiyla donatilmistir ki, bu da
ucuslarin giivenli ve diizenli olmasini sagliyordu. Azerbaycan Sivil Havacilik Kurumunun hizmet ettigi
hava yollarimin uzunlugu 68 bin kilometreye ulagmistir. Havayollar1 cumhuriyetin tiim sehir ve illerini
birbiriyle, Azerbaycan baskentini ise iilkenin 57 sehiri ve sanayi merkeziyle birlestiriyordu (Aliyev,
1980: 135).

Haydar Aliyev'in havacilikla ilgili gerceklestirdigi en 6nemli adimlardan biri de baskenti Karabag'in
ayr1 ayr1 bolgeleriyle birlestiren yeni hava yollarinin agilist ile baglh idi. 1970'lerde Azerbaycan sivil
Havacilik Idaresi igin tekniksel, gelisme yolunda ilerlemesi, ucak —helikopter parkinin yeni, daha
konforlu ve iiretim makineleriyle yenilenmesi, havaalanlarinin yeniden yapilandirilmasi, onlarin hava
hareketlerini yoneten daha mitkemmel sistemli ugcaklarin ugus ve inmesini kendi teknik imkanlarina gére
gelismis diinya standartlarina yaklasan EVM-in 3. neslinin veritabaninda donatilmasi agamasi oldu.
EVM yolcu servisinde genis uygulaniyordu.

Nisan 1972°de otomatik sistem-"Sirena" Devlet Komisyonu tarafindan kabul edilmis ve hizmete
verilmistir. Bakii ve Gence havaalanlar1 bu sisteme katildi. "Sirena" sistemi aviabiletlerin
dokiimantasyonuna harcanan zamani 2 kat azaltmaya imkan veriyordu ("Komiinist" gazetesi, 1972).
Teknik hizmet siirecinin yiritiilmesi, havacilik tekniginin tamiri ve bununla ilgili islerin hacminin
artirtlmast ile ilgili sivil havacilik Bakanliginin 1976-1980'1i yillar igin yeni sivil hava fabrikalarinin ve
havacilik teknigi temelinde ingaati ve eskilerinin genisletilmesi teklifine onay verildi. Ayn1 zamanda,
SSCB Devlet Insaat Miidiirliigii'ne 1974-1975 yillarinda sivil havacilik Bakanhigmin katilimiyla sivil
havaciligin hava-teknik iisleri ve fabrikalar i¢in metal angarlarin (garajlarin) insaat planinin
hazirlanmasi tapsirildi. SSCB Devlet Plan1 Komitesine yerli hava hatlarinin ve AN-24, YAK-40 gibi
ucaklarin hizmete verildigi III derece havaalanlarin planlanmasi ve insaatina ittifak Cumhuriyetlerinin
Bakanlar kiiriiliiniin sermaye yatirilmasini artirmak tapsirildi. Bununla birlikte 1974'de Azerbaycan sivil
havacilik kurumuna Nahgivan'da yeni havaalani kompleksinin ingaat1 tapsirildi (2 Siy., Belg., Ars.,
varak: 56).
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Bu dénemde Azerbaycan sivil aviasiyasi i¢in son derece 6nemli nokta kullanilan ugaklarla ilgili idi.
Oyle ki, SSCB'de jet ugaklarin kullammma baslayan ilk cumhuriyetlerden biriydi. Azerbaycan sivil
havaciliginin tarihindeki bu devrimsel olay sadece Haydar Aliyev'in girisimiyle miimkiin olmustur.
1971 Agustos ayindan itibaren Bakii havaalaninda TU-134 ugaklarindan kullanilmaya baslandi. Tlk ugus
Moskova'ya gergeklestirilmistir (Aliyev, 1980: 136). Bu o donem i¢in Azerbaycan sivil havaciliginda
kullanilan en uca yiikseklige, en yliksek hiza sahip ucakti (Aliyev, 1980: 137). S6z konusu donemde
Azerbaycan Sivil Havaciliginda ilk kez Yevlah Havaalaninda Y AK-40 u¢agi kullanilmaya baglanmistir
(1 Mayis 1973). Daha sonralar Yevlah, Seki, Zagatala, Berde vb. yakin sehirlerin sakinlerinin Minvoda
ucusu iste YAK-40 ugaklar ile diizenleniyordu (Aliyev, 1980: 135). 2 Mart 1977'de Bakii-Fuzuli yolu
iizerinde ilk hava hatt1 agilmis ve iste YAK-40 ugagi kullanilmistir (Aliyev, 1980: 136).

Onuncu bes yilligina baglarinda Fuzuli ve Naftalan ugak alanlarinda ugus-inme ¢izgileri, Nahcivan ucak
alani, Zabrat ugak alaninda ugak ve helikopter akiimiilatorlarinin (pillerinin) dolum istasyonu ve onlarca
baska nesneler (tesisler) inga yapilmistir. 1977 de Naftalan-Bakii hava hattinda kullanilan YAK-40
ucag1 mesafeyi hayli yaklastiriyordu. Naftalanda saatte 50 yolciya hizmet edebilecek havaalani ve bir
takim bagka yardimci binalar inga edilerek hizmete verilmisdir. Nisan 1977’de Bakii-Naftalan-Bakii
yoniinde devamli olarak hava hatti ise bagladi. Ayni y1lin sonunda cumhuriyetin neredeyse tiim sehirleri
ve bolge merkezlerini Bakiiyle hava hatlar1 birlestiriyordu. Yerel hatlarda daha ¢cok YAK-40, Bakiiyii
SSCB'nin bagka sehirler ile birlestiren hatlarda ise veteran IL-18 ve yeni TU-134, TU-154 ucaklarindan
kullaniltyordu. Tu-154 ugaginin Moskova'dan Bakii'ye ilk gelisi ise 1976'nin Agustos ayinda
gerceklestirilmistir (Aliyev, 1980: 137). 1976-1980'1i yillar i¢cinse Bakii ve Zabrat havaalanlarinda angar
(garaj) komplekslerinin ingas1 ve havacilik teknik {islerinin diger liretim {islerinin ingaat1 ongoriilityordu
(Siy., Belg., Ars., varak: 42-47). SSCB'nin tiim havaalanlarinda kontrol noktalar1 olusturulmustur.
Kontrol noktalar1 hizmetlerin net koordinasyonu, ucaklarin teknik yonden sefere hazirlanmasi, onlarin
yiiklenmesi ve tablo iizere ucuglarini saglamak gibi gorevlerini iistlenmistir.

1977'nin sonunda ugak biletlerinin siparigsini ve satisinin otomatiklestirmek icin daha modern
hesaplama merkezinin yerlestirildigi Bakii Hava Tagimaciligi Merkezi Ajansi'nin yeni binasi hizmete
verildi (Kerimova, 2013: 87). Haydar Aliyev'in Azerbaycan SSC-ye baskanlik yaptigi yillarda sivil
havaciligin gelismesi yoniinde atilan adimlar sonug veriyor ve uluslararasi havacilik ¢apinda kendi
degerini buluyordu.1978'in Temmuz ayinda “Bine” havalimaninda IKAO-nun 1. Derecesi iizere
denetim gergeklestirilmistir. Ugus personelinin hazirligi ve ylizey hizmetlerin gerekli diizeyde oldugu
belirlenmistir. Ugusun 1s1k ve radiyoteknik araglarinin durumu ve parametreleri, kontrol noktalariin
teminati, kontrol personelinin hazirlik seviyesi, havaalani ortiisii, ucuslarin meteorolojik teminati ve
hizmetler arasindaki iliski “Bine” havaalaninin IKAO-nun I derecesine uygun oldugunu sdylemeye
imkan veriyordu. (Az.,H., Y., varak: 121). Haydar Aliyev cumhuriyete baskanlik yaptig1 yillarda
gerceklestirilen olaylar sonucunda Azerbaycan sivil havaciligi komple bir baglantili sebeke olarak
sekillendi. 1979°da Azerbaycan Sivil Havacilik Kurumu Azerbaycan Cumhuriyeti sivil havacilii
iretim birligine donistii. Birligin biinyesinde Bakii, Zabrat ve Yevlah havaboliikleri faaliyet
gostermistir. Bakii havaboliiyline - Bakii, Seki, Zagatala, Nah¢ivan, Balaken, Lenkeran, Fuzuli,
Kizilaga¢ hava alanlari, Zabrat birlesik havabéliiyline Gazimemmed, Hagmaz, Jdanovsk, Imisli,
Goycay, Cebrail, Kiirdemir, Guba, Pugkin, Salyan, Prisib havaalanlari, Neft Taslari, Jiloy, Artyom
helikopter alanlar1 dahil idi. Yevlah birlesik havabdliiyiiniin biinyesinde Yevlah Hankendi, Agstafa,
Agdam, Naftalan, Gutgasen havaalanlan faaliyet gostermekteydi. Ayrica havacilik iiretim birligine
Gence havacilik sirketi de dahildi (Az.,H., Y., varak: 1-6). 1970'lerde ¢ok sayida modern standartlara
uygun rahat ucak alanlari ve istasyonlar, Aeroflotun ajanslari i¢in binalar insa edilib kullanima
verilmesi sonucunda yolculara kiiltiirel hizmetin seviyesi hayli yiikkselmistir. Bu yillarda ugakbiletlerinin
satisinin merkezlestirilmesi sisteminin tekmillesdirilmesinde de biiyiik ¢aligmalar yapilmistir. Oyle ki,
merkezi bilet yazihanesi yeni teknik malzamelerle saglanmis binada yerlestirilmistir. Ugak bileti
kasalar1 sebekesinin genisletilmesi sonucunda yolcu biletlerinin alinmasi i¢in harcanan zaman
kisalmistir. Ahalinin rahatlig1 igin ugak biletlerinin telefonla siparisi ve eve teslimati da ayarlanmistir.
(Kerimova, 2013: 83).

Haydar Aliyev'in Azerbaycan SSC-ye baskanlik eyaptigi yillarda ugaklardan &zellikle tarimda yaygin
kullanilir, ugakla kimyasal uguslar bol iiriin elde edilmesini olumlu etkiliyordu. Azerbaycan Sivil
Havacilik Kurumu tarim yiiklerinin ve yolcularin tasinmasi ile ilgili 1970 de 6ne siiriilen tiim planlari
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yerine getirirdi. (Siy., Belg., Ars., varak: 48-63). Haydar Aliyev'in dikkat ve 6zel ¢abasi sonucunda
Azerbaycan Sivil Havaciliginda uzmanlagmig kadrolarin yetistirilmesi i¢in temelli adimlar atilmisgtir.
Ayrica Azerbaycan Sivil Havacilik Kurumu egitim boliimii de faaliyet gosteriyordu. Pilotlar,
sturmanlar, borda radistleri ve yonergeleri, kontrol yapanlar ve diger havacilik mesleginden olan
calisanlar burada bilgi aliyorlardi. Onlar burada bilesik havacilik teknigini 6grenir, uguslarin diizenli ve
giivenli olmasi, yolculara miikemmel, kiiltlirel hizmet gosterilmesi i¢in bilgilerini arttirirlardi (Aliyev,
1980: 139). 1976-80'li yillarinda sivil Havaciligin ugus okullarinin uzmanlastirilmasi tamamlandi.
1969-82 yillarinda dogrudan Haydar Aliyev'in girigimi ile SSCB'nin farkli 6nde gelen okullarinda egitim
almak icin Azerbaycan'dan 150 binden fazla 6grenci gonderilmistir ki, onlarin sirasinda gelecek
aviatorlar (pilotlar) da yer aliyorlardi (Kerimova, 2013: 168).

Azerbaycan'in gelecek aviatorlari (pilotlar) Rusya'nin, Ukrayna'nin ilgili yliksek 6gretim kurumlarinda
bilgilere sahiplenirler. Azerbaycan aviatorlar1 (pilotlar1) profesyonellikleriyle uluslararasi hava
yollarinda da saygi kazanmis, Afrika iilkelerinde havacilik kadrolarinin yetistirilmesine yakindan
katilmislar. Bunlarin yani sira Azerbaycan aviatorlar1 (pilotlar) havaalaninin Asya, Afrika ve Latin
Amerika'sindaki temsilciliklerinde de calistyorlardi (Anmes, 1983: 61). Bu donemde en Onemli
konulardan biri de sivil havacilik calisanlarmin sosyal problemleri ile ilgiliydi. iste Haydar Aliyev'in
Azerbaycan SSC-ye baskanlik yaptigi donemde bu konulara 6zel dikkat ayriliyordu. Bununla ilgili
olarak simdiki Bakihanov kasabasinda 1975'de sivil havacilik ¢alisanlar1 i¢in 120 dairenin, Gence
havacilik ¢alisanlar1 i¢in evlerin inga edilmesi gergeklestirilmistir. (Siy., Belg., Ars., varak: 51-54).

Sonug¢

Tiim bunlarin sonucu olarak belirtilen donemde iilkede hava tasimalarinin hacmi hayli artmistir. Séyle
ki, 1970'lerde Azerbaycan Sivil Havacilik Kurumu ugak alanlarindan 5 milyon yolcu, 98 bin ton yiik ve
posta gondermislerdir. 14 milyon doniimden fazla plantasyon ve bag hava-kimyasal yolla
yetistirilmistir. (Aliyev, 1980: 134). Iste bu basarilara ve yeni havacilik tekniginin menimsenilmesinde
elde edilmis yiiksek basarilara gore Azerbaycan Sivil Havacilik Kurumu 1983 de “Oktyabr” nisani ile
odillendirilmistir. Ayrica Azerbaycan Sivil Havacilik Kurumu c¢alisanlarinin bir grubu SSCB Ali
Sovyeti Yonetim Kurulunun Kararname, nisan ve madalyalariyla 6diillendirilmisler (Az., S., H., T.,
2012). Boylece Haydar Aliyev'in Azerbaycan SSC-ye bagkanlik yaptigi 70'lerde sivil havaciligin
malzeme teknik {issii hayli takviye edilmis, yeni havaalanlari inga edilmis, teknik donanim iyilestirilmis,
ucus cografyasi genisletilmis, sonugta yolcu ve yiik tasimalarmin hacmi artiritlmig ve gosterilen hizmet
seviyesi belirgin 6l¢iide yiikseltilmigtir.
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