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Elcin Nizami Huseyn
Netherlands Institute for Neuroscience
doctor of biomedical sciences
elcin.huseyn@asoiu.edu.az

APPLICATION OF DEEP LEARNING TECHNOLOGY IN DISEASE DIAGNOSIS

Abstract

The rapid development of deep learning technology provides new methods and ideas for assisting
physicians in high-precision disease diagnosis. This article reviews the principles and features of deep
learning models commonly used in medical disease diagnosis, namely convolutional neural networks, deep
belief networks, restricted Boltzmann machines, and recurrent neural network models. Based on several
typical diseases, the application of deep learning technology in the field of disease diagnosis is introduced;
finally, the future development direction is proposed based on the limitations of current deep learning
technology in disease diagnosis. Pooling is performed independently on the feature map, mainly including
maximum pooling and mean pooling.

Keywords: artificial intelligence, deep learning, disease diagnosis, neural network, technology

Elcin Nizami oglu Hiiseyn
Hollandiya Neyrologiya Institutu
biotibbi elmlor doktoru
elcin.huseyn@asoiu.edu.az

Xastaliklorin dignozasinda darin talim texnologiyasinin tatbiqi

Xiilasa

Dorin 6yronmo texnologiyasinin siiratli inkisafi hakimlors yiiksok daqiqlikli xastoliklorin diagnozunda
komak etmok iiglin yeni metodlar va ideyalar toqdim edir. Bu moagqals tibbi xastaliklorin diagnostikasinda
genis istifado olunan dorin Syronmoa modellorinin, yani konvolyusiya neyron sobokoalori, dorin inanc
sabakolori, mohdud Boltzman maginlar1 vo tokrarlanan neyron saboake modellorinin prinsiplorini vo
xiisusiyyatlorini nozorden kegirir. Bir nega tipik xostoliklor asasinda xasteliklorin diagnostikasi sahasindo
dorin Oyranma texnologiyasinin totbiqi totbiq edilir; nohayat, xastaliklorin diagnostikasinda mévcud darin
Oyronmo texnologiyasinin mohdudiyyatlori osasinda golocok inkisaf istiqgamati toklif olunur. Pooling
xiisusiyyat xoritosinds miistoqil olaraq hayata kegirilir, asason maksimum birlosdirmo vo orta birlogdirmo
daxildir.

Acgar sozlar: siini intellekt, dorin Gyranma, xastaliyin diagnozu, neyron sobakasi, texnologiya

Introduction

Since 1950, as a branch of artificial intelligence, machine learning has caused a historic revolution in
many application engineering. With the rapid development of big data technology and the more diverse
problems people are eager to solve, simple machine learning methods can no longer meet increasingly
complex application scenarios, and deep learning technologies have naturally been introduced. Deep learning
is a class of advanced machine learning technologies developed since 2006. It is used in the fields of
computer vision, natural language processing, machine translation, medical imaging, medical information
processing, robotics and control, speech recognition, audio recognition, and biological information. Great
progress has been achieved (Lecun, Bengio, Hinton, 2015: 436-444).

With the rapid development of medical care and long-term accumulation, complicated and huge amounts
of medical data are difficult to manually extract and analyze valuable information. Medical data includes
basic patient data, electronic medical records, diagnosis and treatment data, medical image data and medical
management data, etc. (OPeng, Liu, Li, 2005: 467-468). Based on these medical data, deep learning
technology has penetrated into all aspects of disease diagnosis, such as radiology, pathology, and
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dermatology, etc. (Miller, Brown, 2017: 129-133), it can extract valid information from medical data and
make preliminary diagnosis of diseases.

Deep learning

Deep learning is a method for data processing using multiple layers of complex structures or multiple
processing layers composed of multiple non-linear transformations (Lecun, Bengio, Hinton, 2015: 436-444;
Alom, Taha, Yakopcic, Westberg, Hasan, Van Esesn, 2018). It combines low-level features to form more
abstract structured high-level representations (attribute categories) Or features) to discover distributed
feature representations of data, and demonstrate a powerful ability to learn essential features of data from a
small sample set.

Today, deep learning technology has made breakthrough progress in the field of disease diagnosis. Its
purpose is to build models that simulate the neural connection structure of the human brain. When dealing
with practical problems, use multiple layers of complex structures or multiple processes consisting of
multiple nonlinear transformations. Layer for data processing (Fukushima, Miyake, 1982: 455-469). The
network structure obtained by using deep learning technology is called deep neural network (DNN). DNN
has multiple effective typical models (Lecun, Bengio, Hinton, 2015: 436-444), including convolutional neural
network (CNN), and recurrent neural network (CNN). recurrent neural network (RNN), auto-encoder (AE),
deep belief network (DBN), generative adversarial network (GAN), deep reinforcement learning (DRL)
Among them, CNN, RNN, AE, DBN, etc. have made breakthrough progress in disease diagnosis.

CNN

In 1962, Hubel and Wiesel (Hubel, Wiesel, 1962: 106-154) proposed the concept of a receptive field
by studying the visual cortex cells of cat brain. In 1988, Fukushima (Fukushima, 1988: 119-130) first
proposed a neural cognitive machine (neocognitron) model based on the concept of receptive fields. It can
be regarded as the first implementation network of CNN, but it was limited by the computer hardware and
neural cognitive machine model that trained the network at that time. Not widely used in various fields. In
recent years, with the continuous improvement of computer hardware, CNN has gradually been successfully
applied to various fields, especially the image field.

CNN mainly includes 3 kinds of network layers: convolutional layer, pooling layer and fully connected
layer. Figure 1 is a brief architecture diagram of CNN. It can be seen that it contains 2 convolutional layers, 2
maximum pooling layers, and 1 fully connected layer (Alom, Taha, Yakopcic, Westberg, Hasan, Van Esesn,

2018).

T
T
B
Ty T, s

Outputs

Convolution Max-pooling Convolution Max-pooling

Fig.1. Architecture of convolutional neural network

The key elements of CNN are multilayer stacking, local connections, weight sharing, and pooling. Multi-
layer stacking is to stack single-layer convolutional layers, and use the output of the first layer as the input of
the next layer, so that CNN is generated. The connection between the layers in the CNN is not a full
connection, but a local connection. At the same time, the weight sharing and pooling operations are added,
which reduces the complexity of the model and the number of parameters.

As shown in Figure 2A, when a full connection and a local connection are used to simultaneously
processa 7 x 7 pixel image, and it is assumed that the output contains 7 X 7 = 49 hidden layer units. For a full
connection, each hidden layer unit connects each pixel on the image, so there are 7 X 7 x 49 = 2 401
connections, which is 2 401 weight parameters. When using a local connection, each output node is
connected to an upper-layer node at the same location with a 3 x 3 window connection, so the 49 hidden
layer units have only 49 x 3 x 3 = 441 weight parameters, and their weight parameters are not yet To the
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original 20%. Weight sharing is to set each neuron with the same parameters and use the same convolution
kernel to deconvolve the image. When a 3 x 3 convolution kernel is used, the meaning is that using this
unique convolution kernel corresponds to each of the local connections A window, so that the convolution
process only contains 3 x 3 = 9 weights, which can further reduce the weight parameters and prevent the
model from overfitting.

Pooling is performed independently on the feature map, mainly including maximum pooling and mean
pooling. When the maximum pooling is performed, a pooling window that is defined and smaller than the
size of the feature map is used, and the pooling window translation step size is greater than 1 (< pooling
window size) to calculate the maximum value within the range of the pooling window. And output it to the
next stage; mean pooling is to replace the maximum value with the mean of all pixel values within the
pooling window (Gu, Wang, Kuen, Ma, Shahroudy, Shuai, 2016). As shown in Figure 2B, the size of the
feature map is 4 x 4, the pooling window is 2 x 2, and the translation step of the pooling window is 2. Then,
a 2 x 2 feature map can be obtained through the pooling operation. Spatially invariant features are obtained
by reducing the resolution of the feature map, which reduces the amount of data to be processed in the next
layer, which indirectly reduces the number of parameters and prevents the model from overfitting.

) Max-pooling
Input image = =% f :’:i 30
> e 20
4 el 12/20| 30| 0 112 37
o - {a5al? " 812]2] 0
,‘ 1 < .
“// e : 34 | 70 37. 4 Average pooling
Convolution kernel =/ 112100} 25| 12 13| 8 ‘
Output pixel = 79|20
A B

Fig.2. Convolution and pooling sampling methods in convolutional neural network
A: Convolution; B: Max-pooling and average-pooling

Restricted Boltzmann machine (RBM)

RBM is a random stochastic neural network rooted in statistical mechanics proposed by Hinton and
Sejnowski in 1986 (Lee, Jun, Cho, Lee, Kim, Seo, 2017: 570-584). The neurons in this network are random
neurons, and their output has only two states (inactive and active). The value of the state is determined by the
probability method. The network has 1 visible layer and 1 hidden layer, and there is no connection in the
layer, as shown in Figure 3A. In addition, Roux and Bengio (Le Roux, Bengio, 2008: 1631-1649) theoretically
proved that as long as there are enough hidden units, RBM can represent an arbitrary discrete distribution.
Figure 3B illustrates the dimensionality reduction or feature extraction applied by RBM in image processing.
Currently, RBM has been widely used in machine learning, such as classification, dimensionality reduction,
high-dimensional time series modeling, regression, collaborative filtering, and image feature extraction.

Hidden variables

Hidden layer | L)
P |
Hidden layer f
3 / Bipartite structure
s
Weight coefficient =111 /
@) (‘) (3 /
/ o~ — /
[ [GAOND [/

L s S

G 2 [ 3OO /
Visible layer / \— \— -/ /
> . . / Image visible \;1ﬂ;1hh’>/
' : o A L B

Fig.3. Basic structure of restricted Boltzmann machine
A: Network structure of Boltzmann machine; B: Application of Boltzmann machine in
dimensionality reduction or feature extraction in image processing

DBN
In 2006, Hinton et al. (Hinton, Osindero, Teh, 2006: 1527-1554) proposed DBN, which can be interpreted
as a Bayesian probability generation model. By training the weights between neurons, the entire neural



TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 6-13 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 6-13 e-ISSN: 2709-4189

network can generate training data according to the maximum probability. DBN can be used to identify
features, classify data, or generate data.

The DBN consists of multiple layers of random hidden variables, which can be divided into two parts.
The upper two layers have undirected symmetrical connections. The lower layers get top-down directed
connections from the previous layer. The state of the lowest unit is visible input Data vector. A DBN consists
of a stack of several structural units, which are generally RBMs. Its training process is to use unsupervised
greedy layer-by-layer pre-training to obtain weights. First, fully train the first RBM, then fix the weight and
offset of the first RBM, and use the state of its hidden neurons as the second The input vector of RBM, after
fully training the second RBM, stack it on top of the first RBM, repeat the above steps to train to the top
layer, and add labeled neurons to the top layer. For each training data, the corresponding labeled nerve Yuan
is turned on and set to 1 while others are turned off and set to 0.

RNN

RNN is a specialized for speech, writing and other temporal data relating to artificial neural network,
wherein the connection unit forms a one-way nerve loop (Cho, Van Merrienboer, Gulcehre, Bahdanau,
Bougares, Schwenk, 2014), i.e. the internal state of the RNN creates a network, so that it can display dynamic
time behavior. Unlike a typical neural network with a feedforward network structure, RNNs can use the
network's time memory to significantly improve performance in natural language processing, gesture
recognition, speech recognition, and generation tasks.

RNN network structure shown in Figure 4, and an output connected to the input X in the h block
A, which has a cycle time of the permission information is transmitted to the network the next time. At
present, the combination of RNN and CNN makes deep learning technology more convenient and fast in

disease diagnosis.
O

©

Fig.4. Basic structure of recurrent neural networkBlock A is connected with input X and output h

Deep learning and disease diagnosis
In recent years, thanks to the rapid development of hardware facilities, the Internet, and big data, the
application of artificial intelligence technology has shown explosive growth (Russell, 2016: 1445-1454). The
application of deep learning technology in disease diagnosis has also reached unprecedented height and
scale. At present, the application of deep learning technology in disease diagnosis mainly focuses on lesion
detection, image segmentation and shape modeling, and disease prediction (Sun, Zheng, Gian, 2016).

Lung cancer

Lung cancer is one of the fastest growing morbidity and mortality rates and one of the most dangerous to
the health and life of the population, and its early diagnosis and treatment are vital. Deep learning technology
has made great progress in the early diagnosis of lung cancer.

Deep learning technology-based diagnosis of lung cancer is mainly based on the processing and analysis
of lung image data, including the medical image data preprocessing, lung parenchyma segmentation, lung
node detection and segmentation, and lesion diagnosis. Sun et al. (Anthimopoulos, Christodoulidis, Ebner,
Christe, Mougiakakou, 2016: 1207-1216) tested the feasibility of deep learning algorithms in the diagnosis of
lung cancer using data from the Lung Image Database Consortium (LIDC) database in 2016; the data used in
the tests were based on markers provided by radiologists After segmentation and amplification through
sampling, rotation, etc., 174,414 samples were obtained, each sample was 52 x 52 pixels in size and
corresponded to 1 label. They designed and implemented three deep learning algorithms: CNN, DBN, and
stacked denoising autoencoder (SDAE). They used these three algorithms to perform regional detection on

9



TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 6-13 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 6-13 e-ISSN: 2709-4189

lung cancer data, and then used the support vector machine algorithm to The 28 features extracted manually
are used for logical classification. The classification accuracy of CNN, DBN, and SDAE is 0.787 6, 0.811 9
and 0.792 9 respectively, all surpassing the performance of traditional computer-aided diagnosis systems.
Anthimopoulos et al. (Coudray, Moreira, Sakellaropoulos, Fenyo, Razavian, Tsirigos, 2017) worked to find the
detection mode of interstitial lung disease from two-dimensional images of chest CT scans. They trained a
CNN using 19 public datasets, and then divided the 32 x 32 pixel size patches into 1 of 7 categories.
Compared with the manual extraction method used previously, the CNN report is more accurate. Coudray
et al. (Coudray, Moreira, Sakellaropoulos, Fenyo, Razavian, Tsirigos, 2018) trained a CNN in 2017 using lung
cell histopathology images obtained from The Cancer Genome Atlas (TCGA), and the network can
accurately classify lung cell histopathological images as Adenocarcinoma, squamous cell carcinoma, and
normal lung tissue; the area under curve (AUC) predicted by this model reached 0.97, which is slightly
better than human pathologists. In addition, Coudray et al. (Mohamed, Berg, Peng, Luo, Jankowitz, Wu, 2017:
314-321) also trained a neural network to predict 10 common mutant genes in lung cancer and
adenocarcinoma, and the accuracy of predicting mutant gene models was 0.733 to 0.856. In order to
accurately describe the tumor and propose appropriate treatment methods, they further used deep learning
technology to classify the pathological images of lung cancer tissues and predict the mutation status of
frequently mutated genes. More than 1,600 lung histopathological images were obtained through TCGA. The
image is divided into a training set, a validation set, and a test set, and then the image is segmented and
sampled into an image of 512 x 512 pixel size and the Inception_v3 model is trained according to manual
annotation. After training, the model can distinguish between cancer and normal areas, and once the cancer
area is determined, the model can automatically identify adenocarcinoma and squamous cell carcinoma,
predicting the mutation status of the most frequently mutated genes in lung adenocarcinoma; the final model
distinguishes between tumor sections and normal The AUC of the slice was as high as 0.99, the AUC for
recognizing adenocarcinoma and squamous cell carcinoma was 0.95, and serinethreonine kinase 11
(STK11) and epithelial growth factor receptor (EGFR) mutations were predicted. The AUCs of the genes
were 0.82 and 0.86, indicating that mutations in these two genes may have specific macroscopic
characteristics, and these characteristics canalso be identified by training CNNs.

Breast Cancer

Breast cancer is one of the highest mortality cancers in the world, especially for women, and its early
diagnosis can greatly increase the success rate of treatment. Therefore, it is necessary to analyze its
histological image. In the diagnosis process, experts evaluate the whole and local breast tissues through full-
slide images and microscope images. The complexity of a large amount of data and images makes this task
time-consuming, and it is urgent to develop automatic detection and diagnostic tools. Recently, many
scholars have achieved good results in the diagnosis of breast cancer using deep learning algorithms.

X-ray breast density is one of the predictors of breast cancer risk. Radiologists generally use four
gualitative breast imaging and reporting data system (BI-RADS) breast density categories to assess breast
density. However, it is difficult to accurately distinguish the breast density category of BI-RADS. Mohamed
et al. (Wang, Khosla, Gargeya, Irshad, Beck, 2016) constructed and trained a CNN model based on the
mammaography images collected by their institution to accurately and quickly classify breast density, thereby
clarifying the risk of breast cancer. Finally, the AUC of this model classification reached 0.988 2. The
CAMELYON Series Challenges held in 2016 and 2017 are dedicated to evaluating new methods and
existing algorithms for automatic detection and classification of breast cancer metastases in full slide
images. Using the data provided by the organizer, Wang et al. (Golatkar, Anand, Sethi, 2018) constructed
and evaluated the performance of four mainstream deep learning models of GoogLeNet, AlexNet, VGG16,
and FaceNet to detect and classify breast cancer metastasis, and used the test images to detect the trained
model It was found that the AUC of the final models all reached 0.995, indicating that the application of
deep learning technology can significantly improve the accuracy of pathological diagnosis. At the 2018
International Conference on Image Analysis and Recognition (ICIAR) BACH (ICIAR 2018 Grand
Challenge on Breast Cancer Histology images) challenge, based on the 400 official fluorescence images
(normal tissue provided by the contest), Benign tumors, carcinoma in situ and invasive cancer each with 100
pictures), Golatkar et al. (Devi, Ravi, Vaishnavi, Punitha, 2016: 465-472) put the Inception-v3 model into
CNN to conduct a classification evaluation of breast cancer to evaluate the potential of deep learning to
replace artificial detection of breast cancer, In the classification of 4 levels (normal, benign tumor, primary
cancer, and invasive cancer), the accuracy of the deep learning algorithm reached 0.85, and in the
classification of 2 levels (hon-cancer and cancer), the accuracy reached 0.93. And the accuracy is excellent.
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Diabetic retinopathy

Diabetic retinopathy is a major blinding disease that affects most patients with a history of more than 20
years of diabetes. Studies have shown that proper prevention and treatment can effectively reduce the
incidence of diabetic retinopathy (Gargeya, Leng, 2017: 962-969). For young patients, early detection of the
disease and active treatment are necessary.

Gargeya et al. (Weng, Zheng, Maonian, Zhu, Sun, Liu, 2018) used deep learning to train and analyze 7 137
public fundus pictures obtained from diabetic patients to detect the presence or absence of diabetic
retinopathy. It was found that the AUC detected by this deep learning model can reach 0.97, and the
sensitivity and The specificity is 94% and 98% respectively; in order to test the robustness of the model, the
research team conducted recognition predictions in the Messidor-2 and E-Ophtha public databases and found
that the AUC of the model was 0.94 and 0.95, respectively, and The accuracy is high. Weng Ming et al.
(Hosseini, Ghazal, Mahmoud, Aslantas, Shalaby, Casanova, 2016: 584-596) studied and evaluated the
feasibility of deep learning in diabetic retinopathy. They recruited a total of 186 diabetic patients (372
pictures) from January to July 2017, and manually labeled the collected data. The data included 42 normal
pictures, 330 abnormal pictures (62 mildly non-proliferative) Diabetic retinopathy pictures, 55 moderate non-
proliferative diabetic retinopathy pictures, 155 severe non-proliferative diabetic retinopathy pictures, 58
proliferative diabetic retinopathy pictures), the sensitivity and specificity of the final deep learning model
diagnosis were 89% And 91%, significantly better than human experts.

Alzheimer disease (AD)

AD is a progressive, progressive, degenerative neurological disease with a common clinical symptom
that patients fall into dementia in their later years. Due to the increasing cost of nursing care for AD, early
accurate diagnosis is very important, and deep learning methods have made great contributions to the
diagnosis of AD. Early AD diagnosis is based on artificially extracted brain image features for classification.
These characteristics require that the main AD-related variants of the brain must be accurately acquired, such
as brain volume, hippocampus, ventricular size, and cortical thickness, etc.; their acquisition methods are
mainly medical imaging tools such as structural magnetic resonance imaging (SMRI), Functional magnetic
resonance imaging (fMRI) and positron emission tomography (PET). Hosseini-Asl et al. (Sarraf, Tofighi,
2016) proposed a three-dimensional convolutional neural network, which learns and automatically extracts
and identifies AD features through 3D computeraided engineering (3D-CAE), obtains changes caused by
AD, and further converts 3D-CAE pre-trained CNN for another dataset. The maximum pooling method is
used to down- sample the feature map of each layer to reduce the size of the feature map and improve the
model training efficiency. The constructed model is applied to the AD neuroimaging (Alzheimer disease
neuroimaging initiative) data set. The model can achieve excellent results in two- and three-class
assessments of AD, mild cognitive impairment, and healthy control groups. Performance, its accuracy rate
reached 94.8% to 100.0%, achieved a high diagnostic accuracy rate, verified the feasibility of artificial
intelligence technology in AD diagnosis, and promoted the development of artificial intelligence technology
in the medical field. Since then, Sarraf and Tofighi (Esteva, Kuprel, Novoa, Ko, Swetter, Blau, 2017: 115-118)
trained on AD's fMRI and sMRI data using the well-known LeNet-5 framework in CNN, and obtained
98.84% and 96.85% diagnostic accuracy rates, respectively. This is the first time that fMRI data has been
used for Train a deep learning-based network model.

Other diseases

In addition to the diseases mentioned above, scholars have also begun to use various deep learning
methods to diagnose other types of diseases. For example, Esteva et al. (Han, Kim, Lim, Park, Park, Chang,
2018: 1529-1538) built a deep learning model that can autonomously detect and classify skin cancer; Han et
al. The clinical image data set of a variety of skin diseases evaluates the deep learning algorithm. The
algorithm model has a good diagnosis effect on basal cell carcinoma, squamous cell carcinoma, epithelial
cell carcinoma and melanoma; Camps et al. (Camps, Sama, Martin, Rodriguezmartin, Perez-Lopez, Arostegui,
2018) in 2017 Proposed the use of waist-wearable measurement units and deep learning algorithms to predict
Parkinson's disease; Tsehay et al. proposed the use of deep learning-based CNN architecture to identify
prostate cancer. With the development of artificial intelligence technology and the active participation of
physicians, disease diagnosis technology based on deep learning technology will certainly develop rapidly.

Summary and outlook
Deep learning has achieved good results in the field of disease diagnosis. Compared to traditional
machine learning, the biggest advancement in deep learning is to use automatic feature extraction instead of
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manual feature extraction. Not only can it improve efficiency, but it can also be more easily obtained by
automatic extraction. The high-level abstract mapping makes classification more accurate. However, deep
learning also has the following limitations: (1) The current deep learning architectures or model methods
used in disease diagnosis are similar. Most of them use CNN, RNN or other commonly used deep learning
algorithms, or use several algorithms to integrate them. Training and diagnosing diseases; (2) The
application of deep learning technology in disease diagnosis is still at the theoretical stage. There is still a
long way to go before it can be used clinically. Develop a depth that can adapt to most imaging equipment in
the market. Learning algorithms are the prerequisite for artificial intelligence medical treatment to enter the
clinic; (3) Deep learning technology is a data-driven technology that is limited to the requirements of data
volume. This method is mainly focused on the research of diseases with a relatively high incidence. In some
rare cases Less research in the condition. At present, deep learning technology is in a period of rapid
development. In the field of disease diagnosis, the advancement of hardware technology and the
improvement of medical imaging technology will promote the continuous breakthrough of deep learning
technology so that it can better serve the society (Tsehay, Lay, Roth, Wang, Jin, Turkbey, 2017).

Conclusion

In summary, with the continuous breakthrough of science and technology, artificial intelligence
technology is expected to assist or replace humans in diagnosing diseases, but it is used as a collaborative
means to reduce physicians' repeated and monotonous task burden and interference instead of replacing
physicians. For the clinical application of deep learning technology, the most important thing is to develop a
suitable workflow. With the innovation of artificial intelligence technology, the promotion of artificial
intelligence technology in the field of disease diagnosis requires a large and complete labeled database,
which is essential for training and evaluating deep learning networks, and also requires the active
participation of physicians. In addition, in order to solve the problem of small amount of disease data,
adversarial generative networks and reinforcement learning will also play a key role in the field of medical
imaging.
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SOKORLI DIABETIN MULICOSINDO ANTIOKSIDANT QOBULUNUN ROLU

Xiilasa

Oksidlasdirici stress miixtalif név toxuma zodslonmasinin, xiisusilo sokorli diabetds bas veran endotel
disfunksiyasinin asas sobabidir. Saglam orqanizmde ROS-un omsls golmasi bioloji sistemin ciddi nozaroti
altinda bas verir, oksina, agir stress, bir ¢ox xastaliklor, eloco do sokorli diabet zamani ROS istehsali kaskin
sokildo artir. Yiksok reaktivliys gora SOR-un miqdarimin artmasi antioksidant vo prooksidant sistemlor
arasinda balansi pozan oksidlesdirici stressa sabab olur. Diabetes mellitusda oksidlagdirici stressi azaltmaq
iiclin terapevtik strategiyanin asas prinsipi sarbast radikallarin amosls golmesinin qarsisini almaqdir. Klinik vo
eksperimental tacriibolorin noticolori diabetik soraitdo antioksidantlarin, xiisusilo vitamin E, insulin
miigavimati vo terapevtik effektin totbigini nlimayis etdirir. Son zamanlar tibbi praktikada bir sira
patologiyalarin farmakoterapevtik korreksiyasinda digor preparatlarla yanasi, sintetik, eloco do bitki mensali
antioksidantlarin istifadoesi genis viisot almusdir. Antioksidantlarla sokorli diabet Uglin daha effektiv
farmakoterapevtik strategiyanin inkisafi vo giiclii agentlorin sintezi galocok tadqigatlar ii¢iin iimidvericidir.

Acar sozlor: sokorli diabet, antioksidant, oksidativ stres, sorbas oksigen radikali (SOR), sarbast
radikallar
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The role of antioxidants in the treatment of diabetes

Abstract

Oxidative stress is a major cause of various types of tissue damage, especially endothelial dysfunction,
which occurs in diabetes mellitus. In a healthy organism the formation of ROS occurs under the strict control
of the biological system, on the contrary, under severe stress, many diseases, as well as diabetes, the
production of ROS increases curtly. Due to its high reactivity, an increase in the amount of SOR leads to
oxidative stress, which disturb the balance between the antioxidant and prooxidant systems. The main prin-
ciple of the therapeutic strategy to reduce oxidative stress in diabetes mellitus is to inhibit the formation of
free radicals. The results of clinical and experimental experiments demonstrate the administration of
antioxidants, especially vitamin E, insulin resistance and therapeutic effect in diabetic conditions. Recently,
the use of synthetic, as well as herbal antioxidants, along with other drugs in the pharmacotherapeutic

14


mailto:lordman74@mail.ru
mailto:elnura@mail.ru
mailto:lordman74@mail.ru
mailto:elnura@mail.ru

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 14-19 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 14-19 e-ISSN: 2709-4189

correction of a number of pathologies in medical practice has become widespread. The development of a
more effective pharmacotherapeutic strategy for diabetes with antioxidants and the synthesis of potent agents
are promising for further research.

Keywords: diabetes mellitus, antioxidant, oxidative stress, reactive oxygen species (ROS), free radicals

Giris

Sokarli diabet maddsler miibadilesinin xroniki pozulmasi olub biitiin diinyada c¢ox siiratle yayilir ki, bu
da miivafiq xostoliyin profilaktikast vo miialicasindo yeni metodlarin hazirlanmasi istigamatindo genis
todqgiqatlarin aparilmasi zorurotini ortaya qoyur (Golbidi, Badran, Laher, 2012). Beynolxalq Diabet
Federasiyasinin verdiyi molumata géro 2013-cii il {igiin biitiin diinyada diabet xastalorinin say1 317 milyon,
hal-hazirda bu raqam 425 milyon, 2030-cu il ii¢iin bu ragom 552 milyon, 2045-ci ilds iso bu gostorici 629
milyon toskil edocok (Khavandi, Amer, Ibrahim, 2013; American Diabetes Association, 2018: 1-2; International
Diabetes Federation, 2017).

Niimayis etdirilon statistik raqamlor sokorli diabetin rst golmo tezliyinin ildon ilo artim istigamotindo
doyisdiyini gostorir. Oksidativ stress gokorli diabet fonunda téronon miixtolif formali toxuma
zaodalonmaloarinin, xiisusilo do endotel disfunksiyalarin asas sababidir (Ford, Mokdad, Giles, 2003). Oksidativ
stres sarbost radikallarin omolo golmasi vo zorarsizlogsmosi arasindaki tarazligin pozulmasi hesabina, daha
doaqiq vurgulasaq prooksidant — antioksidant sitem arasinda yaranan disbalans hesabina bas verir (Kangralkar,
Patil, Bandivadekar, 2012: 38-45) vo natica etibart ilo poliyol heksozaamin vo mitoxondrial tonoffiis zonciri
mexanizmini aktivlesdirir ki, bu da glitkozanin avto- oksillogsmasils sortlonir vo sarbast oksigen radikalinin
(SOR) omolo golmasini induksiya edir ki, bu da lipidlorin peroksid yolu ilo oksidlogmasini siiratlondirir
(Bajaj, Khan, 2012: 267). Natica etibari ilo sarbost radikallarin produksiyasi artir. Lipidlorin peroksid yolu ilo
oksidlosmosi ziilallarin aqreqasiyasini artirir, bu da garaciyar vo boyrok parenximasinin, eloco do damar
patologiyalarinin yaranmasina cavabdehdir ki, son notico olaraq retinopatiya, nefropatiya, otraflarin
amputasiyasi, eloco do biitlin diinyada 6liimiin bas vermo sobablori arasinda osas yeri tutan iirok-damar
xastaliklorinin yaranmasina sobob olur (International Diabetes Federation, 2017; Moldogazieva, Mokhosoev,
Mel’nikova, 2019; Sasaki, Inoguchi, 2012). Homginin hiperglikemiya fonunda lipid peroksidasiyasinin
biomarkeri olan plazma malondialdehidin do (MDA) soviyyesi artir vo bu da qarciyer parenximasinin
zadolonmasini sartlondirir (Ananthan, Baskar, NarmathaBai, 2003: 551-556). Digar torafdon hiperglikemiya
fonunda seruloplazmin saviyyasinin artmast SOR-un artmasinin tozahiiriidiir ki, bu da 6z novbasindo B-
hiiceyro membranindan kegorok miivafiq hiiceyralorin zodolonmasini toradir. II tip sokorli diabet modelli
sigovullar {izarindo aparilan eksperimental tocriibalor gostoarmisdir ki, heyvanlarin madosalti vazinds 8
hidroksi-desoksiquanozin, ziilallar vo modifikasiyaya ugramis hidroksinonenalin miqdari artir (Maritim,
Sanders, Watkins, 2003: 24-38).

Sokorli diabet fonunda yaranan SOR mitaxondrial va geyri-mitaxondrial olmagla 2 monsalidir.
Hiperglikemiya fonunda SOR toxumalarin oksidativ zadsloanmasinds asas rol oynayaraq proteinkinaza C,
NADF oksidaza, ksantinoksidaza, lipoksigenaza, siklooksigenaza vo s. kimi bir sira mexanizmlorin iso
diismasi hesabina bag verir (Rolo, Palmeira, 2006). Miivafiq istigamatdo aparilan bir sira todqgiqatlar har iki
tip sokorli diabet fonunda sorbast radikallarin artmasi vo oksino olaraq antioksidant sistemin zoiflomasini
stibut edon naticolor almiglar (Bashan, Kovsan, Kachko, 2009: 27-71). Orqanizmdo elo bir miirokkab
fermentativ vo geyri-fermentativ sistem formalasmigdir Ki, miivafiq sistemin bir-birilo sinergist faaliyyati
hesabina hiiceyralor sorbost radikallarin zoadoloyici tesirindon qorunur. EImi monbolordo rast golinon
molumatlarda gostorilir Ki, sokorli diabet fonunda superoksiddismutaza, qlutationperoksidaza vo katalaza
kimi antioksidant sistemin fermentlorinin aktivliyi azalir, ham¢inin gan plazmasinda C vo E vitaminlorinin
soviyyasi azalir (Laight, Carrier, Anggard, 2000). Sokorli diabet fonunda oksidativ stresin azaldilmasi
istigamoatindo aparilan terapevtik strategiyanin asas prinsipi sorbast radikallarin oamolo golmosinin inhiba
edilmosi mogsado uygundur. Son zamanlar tibbi praktikada bir sira patologiyalarin farmakoterapevtik
korreksiyasinda digar dorman maddolarils birlikds sintetik, eloca do bitki moangoli antioksidantlardan istifado
edilmasi genis viisot alib (Kelly, 1998). Antioksidantlar hiiceyralori oksidativ stressdon goruyur (Kangralkar,
Patil, Bandivadekar, 2012: 38-45).

Aparilan bir sira elmi tadgiqatlarin naticalari II tip sokoarli diabetin miialicasinds antioksidant gabulunun
potensial miialicovi effektini giymotlondirmok tiglin faydali olmusdur. Belo ki, H.Kaneto (1999, 408)
torafindon diabetli C57BL / KsJ-db / db cinsli sicovullarda antioksidantlarin miialicovi effekti 6yronilmisdir.
Eksperimental sigovullar 6 hoftoliyinden baglayaraq N-asetil-L-sistein [NAC], vitamin C vo vitamin E ilo
miialico kursu almiglar. Miialica kursu sigovullarin 10-16 hoftaliyinds qiymotlondirilmisdir (Ford, Mokdad,
Giles, 2003). Tadgiqatin naticasi gostermisdir ki, NAC qliikozanin gandaki saviyyesini zoif do olsa
azaltmugdir. Digor torofdon C vo E vitamininin NAC-lo birgs gobulu miivafiq effekti daha nozoragarpan
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etmisdir. Eyni zamanda geyri-diabetli nozarat sigovullarinda analoji terapiya fonunda iss insulin sekresiyasi
stimulo olmamigdir. Homginin madsalti vazin histoloji analizi naticosindo malum olmusdur ki, vazin kiitlosi
miialico alanlarda miialico almayanlara nisboton daha ¢ox olmusdur. Mislliflor antioksidantlar fonunda B-
hiiceyralarda proliferasiya siiratinin doyismadon apoptoz prosesinin siiratlonmasilo izah edirlor ki, bu da
oksidativ stresin apoptozu siiratlondirdiyi hipotezini siibut edir (Kaneto, Kajimoto, Miyagawa, 1999). Digor
torafdon son illordo aparilan todqiqatlarin naticalori do miivafiq fikirleri tesdigloyir. Rajendiran D. (2018,
522) eksperimental sokorli diabet fonunda vitamin E, vitamin C, alfalipoik asid, selenium, eloca do bir sira
antidiabetik effektli bitkilordon (Nerium oleander Linn, Annona squamosa, Cynodon dactylon, Padina
boergesenii, Tectona grandis Linn) istifado etmislor (Akbar, Bellary, Griffiths, 2011: 62-68). Miivafiq
antioksidantlar  hipoglikemiya vo hepatoprotektor effekt gostormisdir (Rajendiran, Packirisamy,
Gunasekaran, 2018). Eksperimental diabet fonunda 35 giin arzinds E vitaminin miialico kursu toyin edilmis
cinsi yetigkonliya ¢atmig 33 sicovul iizorindo aparilmig tocriibonin noticasinds miiayyon edilmisgdir ki, E
vitamini diabetin toxumluga gostordiyi oksidativ stresdon qoruyur (Khorramabadi, Talebi, Sarcheshmeh,
2019: 127-134). Sintetik antioksidantlarla yanasi bir sira bitki ekstraktlarinin antidiabetik tosiri onlarin
antioksidant effektlorilo gortlonir. Punika Granatum bitkisinin yarpaqlarindan alinmis metanolik ekstraktinin
miixtalif konsentrasiyalar1 (100, 200, 400, and 600 mg/kg) 45 giin arzindo peroral olaragq eksperimental
diabetic sigovullara toyin edilmisdir. Ekstraktin antidiabetik effekti miitomadi olarag gan plazmasinda
gliikoza, insulun va qliikozillosmis hemoglabin (HbALc) soviyyasinin olglilmosila, eloco do qlitkozaya
tolerantliq testilo sortlonmisdir (Bajaj, Khan, 2012: 267). Miiayyan edilmisdir ki, II tip diabet fonunda pislogon
qaraciyarin biokimyavi markerlori (alanintransaminaza (ALT), aspartattransaminaza (AST), golovi fosfataza
(QF), sidik tursrusu, Kreatin, xolesterin, trigliseridlor, yiiksok sixligli lipoproteinlor (YSLP) Punika
Granatum bitkisinin yarpaqglarindan alimmis metanolik ekstraktinin qobulu ilo ohomiyyatli doracoado
yaxsilasdirir. Homginin madoalt1 vazin histopatoloji analizi naticasindo oksidativ stresin tasirilo zodslonmis
miivafiq organ hiiceyrolorinin barpasi miisahide edilmisdir. Notico etibari ilo miivafiq ekstraktin adi ¢akilon
doyisikliklors miialicovi effekt gdstormosini onun mohz antioksidant effektilo bagli oldugunu mioyyon
etmislor (Pottathil, Nain, Mohamed, 2020: 1609). PubMed, Scopus va Web of Science kimi elmi monbalarden
istifado edilorak, Cochrane Recommendations and PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) qurumlarin miisayatilo aparilmis sistemli metanaliz naticasindos diabet oksidativ
stresin qarsisini alan antioksidant maddoloradon E vitaminin xiisusilo rolu giymatlondirilmisdir. Belo ki,
randomizoedilmis nozarat tocriibslori mogsadilo vitamin ve vitamin komplekslorindon istifade zaman
alinmis noticolor interpretasiya edilmisdir (Akbar, Bellary, Griffiths, 2011: 62-66). Naticolor MDA va
qliikoza saviyyasinin azalmasi, qlutationperoksidaza saviyyasinin artmasi, imumi antioksidant gabiliyyatinin
yiiksolmasi, superoksiddismutaza fermentinin aktivliyinin artmasi ilo qiymotlondirilmisdir (American
Diabetes Association, 2018: 1-2; Balbi, Tonin, Mendes, 2018: 18-25). Oksidativ stres sokorli diabetlo yanasi
xar¢ang, ateroskleroz, demensiya, gan-damar sistemi xastoliklori, piylonma, artrit vo s. kimi bir sira diger
xastoliklorin patogenezindo fundamental rol oynayir (Liu, Zhou, Ziegler, 2017; Tan, Norhaizan, Huynh,
2015: 198-205). Bioloji sistemdo SOR stres reaksiyalari, iltihab, apoptoz vo s. kimi hiiceyra foaliyyati
naticasindo onun aktivliyinin modulyasiyasi ti¢iin generasiya olur Yiiksok reaktivlik xiisusiyyotino gora
SOR-un miqdarinin artmasi oksidativ stress yol agir ki, bu da prooksidant-antioksidant sistem arasinda olan
balans1 pozur (Zuo, Zhou, Pannell, 2015). Miiasir elmi todqiqatlarin naticalori tabii birlogsmalorin oksidativ
stresi azaltmaq vo immun sistemi aktivlesdirmok xiisusiyyatini niimayis etdirir (Ricordi, Garcia-Contreras,
Farnetti, 2015: ). Oksidativ stres hipotezina asaslanaraq oksidlagsma prosesi noyinki SOR- un siiratli artimini,
eloco do aktiv formali lipidlerin vo sorbast azot radikalinin kimo diger oksidlagdiricilorin miqdariin
yliksolmasila sortlonir.

Oksidativ stres hipotezi organizmin oksidlogsma-reduksiya balansini tarazlasdiran antioksidant sistemin
ovazsiz rolunu vurgulayir (Perez, Bokov, Van Remmen, 2009: 1005-1014). Yuxarida geyd olundugu kimi,
oksidativ stres proksidant-antioksidant sistem arasindaki disbalans olub, hiiceyralarin molekulyar mahvina
sabab olur (Conti, Izzo, Corbi, 2016: 24-30). Orqanizmds adenizintrifosfatin (ATF) amalo golmasi prosesine
birbaga mitaxondrilor cavabdehdir ki, bu da oksidativ-fosforillosmo yolu ilo hiiceyralorin hoyat faaliyyati
ticiin lazim olan energinin omalo galmo prosesidir (Weinberg, Sena, Chandel, 2015: 406-417). Hiiceyralor
torafindon monimsanilon oksigenin 90%-a qadari elektron dasiyici zancir tortofindon istifads edilir (Wallace,
2013: 1405-1412). Bu proses miiddstinds slava mohsul kimi oamolo golon SOR, ATF-in generasiyasinda
elektron gobul edon sonuncu madds olan suyun sintezi {igiin lazim olan 4-elektronlu oksigenin reduksiyasini
tomin edir (Ambrosio, Zweier, Duilio, 1993: 18532-18541). Saglam orqanizmds SOR-un omals golmasi
bioloji sistemin ciddi nazarati altinda bag verir, aksina olaraq giiclii stres voziyyatindoa, bir ¢ox xastoliklor,
eloca do diabet fonunda SOR-un produksiyasi kaskin artir (Scheibye-Knudsen, Fang, Croteau, 2015: 158-
170). Antioxsidant sistem sorbost radikallarin produksiyasini vo yayilmasini miixtolif mexanizmlor
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vasitosilo qarsisim1 alarag, 6z-6ziino oksillosma prosesino nozarot edir. Belo ki, antioksidantlar xiisusi
kimyovi qurulusa malikdirlor ki, bu da onlara sorbost radikallara proton (H') vermosini tomin edorok
peroksidlosmo yolu ilo oksidlogsmoni induksiya edon maddslori mohv edir, 6z-6zlino oksillosma reaksiya
zoncirini qirir, SOR-n1 zararsizlogdirir vo H, O, —nin amoalo golmasinin garsisini alir (Wojtunik-Kulesza,
Oniszczuk, Oniszczuk, 2016: 39-49; Gaschler, Stockwell, 2017: 39-49). 90-c1 illorin avvallorindo Miller et al.
spesefik analiz metodu isloyib hazirlad: ki, bunu xiisusi antioksidant qabiliyyati (UAQ) adlandirdi. Miivafiq
analiz metodu ilo praktik olaraq biitiin maddalarin, eloco da bioloji niimiinalordos (qan, sidik, toxuma) UAQ-
ni miloyyon etmok miimkiindiir (Miller, Rice-Evans, Davies, 1993: 407-412). Aparilmis bir saira
tadqgiqatlarin noticalori zaman miioyyen edilmisdir ki, proteinuriya ilo miisayst edon, eloco do proteinuriya
miisahido edilmoyan II tip sokorli diabet fonunda xostolordo UAQ saviyyesi nozarot qrupu ilo miiqayisodo
cox asagl olmusdur (Opara, Abdel-Rahman, Soliman, 1999: 1414-1417). Digar torafodon usaqlarda I tip
sokorli diabet zaman lipidlorin peroksid yolu ilo oksidlosmosi artnus, UAQ vo glutation reduktaza saviyyasi
azalmigdir (Varvarovska, Racek, Stozicky, 2003: 7-10).

Sokarli diabet xastoliyinden aziyyat ¢akan kisilorde nozarat qrupu ilo miiqayisads lipidlerin peroksid yolu
ilo oksidlosmasi vo oksidlosmo mohsullar artmus, UAQ soviyyesi azalmisdir (Mahmood, 2016: 17-22).
Hestasion diabetli hamils qadinlarda UAQ soviyyasi vo E vitamini statusu azalmigdir (Parast, Paknahad, 2017:
81-88).

Notica

Yuxarida sadalanan elmi monbolorin tohlili sokorli diabet fonunda sorbost radikallarin artmasi va
antioksidant sistemin zaiflomasini niimayis etdirdiyini siibut etmis olur. Homg¢inin kliniki vo eksperimental
tocriibalorin naticolori antioksidantlarin, xiisusilo do E vitamininin toyini insulinrezistentliyi vo diabetik
vaziyyatda terapevtik effektinin mévcudlugunu niimayis etdirir. Lakin biitiin deyilonlorlo yanasi adabiyyat
monbalorinds tozadli molumatlara da rast golinir. Belo Ki, miiasir metaanalizin naticolorino gors sokarli
diabet fonunda antioksidant effekto malik vitamin preparatlariin gobulu insulinin va qliikkozanin plazamdaki
saviyyasina tasir etmoyarak, xastalorin 6liim gostoricising tosir géstormir. Sokorli diabet fonunda oksidativ
stres, SOR-un miqdarinin artmast vo bu proseslora antioksidantlarin miialicavi tasiri movzusunda ¢oxsayl
elmi aragdirmalairin olmasina baxmayaraq diabetin miiasir farmakoterapiyasinda miivafiq maddslordon
istifado disfunksional hiiceyra va organellora qarsi geyri-spesifikdir. Belo ki, antioksidantrlar multispektrli
oldugu sababils onlarin nisanlanmis oksidativ stres nahiyyosinds effektiv konsentrasiyani olde etmok ¢atinlik
toradir. Bu sobobdon antioksidantlarla sokorli diabetin daha effektiv farmakoterapevtik strategiyasinin
hazirlanmasi va giiclii tasirli agentlarin alinmasi névbati tadgiqatlarin aparilmasi perespektivini ortaya qoyur.
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CHARACTERISTICS AND THERAPEUTIC EFFECTS OF THE NOVELFREE RADICAL
SCAVENGER - EDARAVONE

Abstract

Edaravone is the first free radical scavenger which approved clinically and has an ability to decrease the
level of free radicals in cells. Edaravone is a strong antioxidant, which can protect different cells (e.g.
endothelial cells) against damage by ROS by inhibiting the lipoxygenase metabolism of arachidonic acid, by
trapping hydroxyl radicals, by increasing prostacyclin production, by inhibiting alloxan-induced lipid
peroxidation, etc. Moreover, the preservation of moist environmental balance over injury covered with
Ch/HA/Ed membrane supported the migration of keratinocytes, fibroblasts, and endothelial cells which are
necessary for skin regeneration. Because of that, Edaravone is used in treatment of diseases which are
associated with oxidative stress.
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Yeni sarbast radikal tomizlayicisi - Edaravonun xiisusiyyatlori vo miialicovi tasiri

Xiilasa
Edaravone klinik olaraq tosdiglonmis vo hiiceyralordo sorbast radikallarin soviyyasini azaltmaq
qabiliyyatine malik ilk sorbast radikal tomizlayicisidir. Edaravone giiclii antioksidantdir vo araxidon
tursusunun lipoksigenaz metabolizmasini manea toratmakls, hidroksil radikallarini tutmagqla, prostasiklin
istehsalini artirmaqla, alloksanla téradilon lipid peroksidlogmoesini manes toratmaklo vo s. yolu ilo miixtslif
hiiceyralori (masalon, endotel hiiceyralorini) ROS zadslonmasinden qoruya bilir. Bundan slave, Ch/HA/Ed
membrani ilo Ortlilmiis zods tlizorinde namli ekoloji tarazligin qorunmasi darinin barpasi {igiin zoruri olan
keratinositlorin, fibroblastlarin vo endotel hiiceyralorinin miqrasiyasin1 destoklodi. Edaravon oksidlagdirici
stress ilo olaqoali xastaliklorin miialicasinds istifads olunur.
Acar sozlor: edaravon, sarbast radikal, antioksidant, neyroprotektiv agent, oksidlagdirici stress

Introduction

Edaravone (which is mentioned as EdV in this article), which chemical name is 3-methyl-1-phenyl-2-
pyrazolin-5-one, is the first free radical scavenger clinically approved in Japan. EdV was developed by
Mitsubushi — Tokyo Pharmaceuticals.Inc in Osaka, Japan. EdV is being used as a neuroprotective agent since
2001 (Park, Lee, Park, Ahn, Lee, Cho, 2005). The purpose of this work is to show the main features and
fields of administration of the novel free radical scavenger.

EdV is a strong antioxidant, which exerts its effects by inhibiting the lipoxygenase metabolism of
arachidonic acid, by trapping hydroxyl radicals, by increasing prostacyclin production, by inhibiting alloxan-
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induced lipid peroxidation, and by quenching active oxygen. These actions provide defense of different cells
(e.g. endothelial cells) against damage by ROS. This synthetic antioxidant molecule can quench hydroxyl,
peroxyl and superoxide radicals. The antioxidant activity against lipid peroxidative damage induced by water
and lipid soluble radicals was shown (Yamamoto, Kuwahara, Watanabe, Watanabe, 1996; Yoshida, Yanai,
Namiki, Fukatsu-Sasaki, Furutani, Tada, 2006).

Morover, edaravone has been shown to inhibit lipid peroxidation as efficiently as well-known
antioxidants such as vitamin C and vitamin E (Yamamoto, Kuwahara, Watanabe, Watanabe, 1996). The lipid
peroxidation restraining properties have been proved in vitro (Luo, Song, Li, Zeng, He, 2019). The major
and minor products in the reaction of edaravone with peroxynitrite are 4-NO-edaravone and 4-NO2-
edaravone, respectively (Fujisawa, Yamamoto, 2016).

Table 1. A brief summary of edaravone

Drug name Edaravone (Radicava®, Radicut)
Molecular formula C10H10N20
Molecular weight  [174.203 g/mol

Structure:
CH,
Chemical name 1-Phenyl-3-methyl-5-pyrazolone
Company developed Mitsubishi Tanabe
Approval status Licensed in Japan and USA
Type Small molecule

Physical properties | White crystalline powder with a melting point of 129.7°C.
Freely soluble in acetic acid, methanol, or ethanol and slightly
soluble in water or diethyl ether.
Cellular and Antioxidant. Edaravone is a free radical/ reactive oxygen species
moleculartargets (ROS) scavenger, and it reportedly eliminates lipid
peroxides and hydroxyl radicals.
Side effects Urine glucose. Level of glucose in the blood exceeds the
ability of the kidneys to absorb it.

The modified form of edaravone is C18-edaravone, which was synthesized by alkylation of edaravone at
its allylic position with a C-18 — hydrocarbon chain, and the increased lipophilicity has been determined
towards the interaction with liposomes. In the study, it was demonstrated that the newly synthesized
molecule has a high affinity for lipid membrane, increasing the efficacy of the unmodified edaravone under
stress conditions (Minnelli, Laudadio, Galeazzi, Rusciano, Armeni, Stipa, 2019).

Edaravone has low molecular weight which is equal to MW= 174.2; besides, it is both lipid and water-
soluble molecule with good cell-membrane permeability (Yamamoto, Kuwahara, Watanabe, Watanabe,
1996).

Edaravone’s pharma kinetical features in human are following: when administered intravenous (V)
for 40 mg in healthy male adults, it was found that edaravone has half time equal to 0.15-0.17 hours (o
phase), 0.81-1.45 hours (B — phase), and 4.5- 5.16 hours (y —phase). The concentration reached peak at the
end of administration and diminished in di-phase and tri-phasic pattern. Edaravone is metabolized by liver
and excreted as glucoronated in the urine (Sawada, 2017).

The overview of main therapeutic properties of Edaravone
Edaravone’s properties make it a promising candidate for treatment of disease associated with oxidative
stress (Minnelli, Laudadio, Galeazzi, Rusciano, Armeni, Stipa, 2019). Edaravone is often used to treat acute
ischemic stroke, amyotrophic lateral sclerosis (Yoshino, Kimura, 2006), Parkinson’s disease (Xiong, Xiong,
Khare, Chen, Huang, Zhao, 2011), and AD (Minnelli, Laudadio, Galeazzi, Rusciano, Armeni, Stipa, 2019).
In nervous system, edaravone acts as a potent scavenger of oxygen radicals (Sawada, 2017). This
medicine can eliminate lipid peroxides and hydroxyl radicals which damage endothelial and neuronal cells
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(Geffard, Mangas, Bedat, Covenas, 2018; Ito, Wate, Zhang, Ohnishi, Kaneko, Ito, 2008).

Hidefuni et al. and Aoki et al. (Ito, Wate, Zhang, Ohnishi, Kaneko, Ito, 2008; Aoki, Warita, Mizuno,
Suzuki, Yuki, Itoyama, 2011) showed that edaravone inhibits death of motor neurons and glial cells by
stimulating the production of prostacyclin and leukotrienes, reducing the level of free radicals. They have
shown that edaravone has favorable effects in animals’ models of ALS (amyotrophic lateral sclerosis).

Linting et al. (Luo, Song, Li, Zeng, He, 2019) in 2019 also reported the antioxidant properties of
edaravone in ALS patients. Moreover, Dejesus-Hernandez et al. (DeJesus-Hernandez, Mackenzie, Boeve,
Boxe, Bake, Rutherford, 2011) investigated edaravone effects in clinical trials, which it appears to be
promising candidate to slow progression of ALS in patients. However, oxidative stress might be an essential
factor in the progression of the disease (D’Amico, Factor-Litvak, Santella, Mitsumoto, 2013). Oxidative
stress biomarkers (nitro tyrosine, coenzyme Q10, etc.) are higher in the people with ALS than without. 3 —
nitro tyrosine which was confirmed in CSF of ALS patients (Tohgi, Abe, Yamazaki, Murata, Ishizaki, Isobe,
1999). Edaravone, which is also known as MCI-186, has been shown to inhibit motor neuron death in animal
models by reducing oxidative stress (Watanabe, Yuki, Egawa, Nishi, 1994; Kawai, Nakai, Suga, Yuki,
Watanabe, Saito, 1997). Edaravone might work in a similar way to ameliorate the disease progression of
ALS. Clinical studies showed that during the 6-month treatment period of patients with 60 mg of edaravone
revised ALS functional rating scale (ALSFR-S) score was significantly less than before the start of
edaravone. Besides, the concentration of 3-NT was low in CSF of almost all patients during study,
suggesting that edaravone might protect neuronal cells from oxidative stress (Sohmiya, Tanaka, Suzuki,
Tanino, Okamoto, Yamamoto, 2005). Oxidative stress is also increased in patients with sporadic ALS, based
on measurement of the redox balance of plasma coenzyme Q10 (Nagase, Yamamoto, Miyazaki, Yoshino,
2016). Since oxidative damages are indicated in the pathogenesis of ALS, administration of a free radical
scavenger medicine seems a rational therapeutic strategy for disease management.

The Study of Midori et al. (Santos, Anjos, Augusto, 1999) reported that edaravone also influences on UA
(uric acid) level, which is peroxynitrite scavenger. In ALS patients the level of UA is decreased, however,
the level of UA was increased after edaravone administration. Although uric acid is a natural scavenger of
peroxynitrite, it scavenges peroxynitrite 30 times greater than does UA. Another scientific researches of
Santas et al and Tsukada et al (Tsukada, Hasegawa, Tsutsumi, Katoh, Kuwano, Miyazaki, 2000; Chan,
1996) suggested that edaravone also reacts with peroxynitrite much faster than UA. Linting et al. in 2019
(Luo, Song, Li, Zeng, He, 2019), also showed that Edaravone might slow progression of ALS. This study
suggests that edaravone is safe and effective in more patients with advanced ALS.

Edaravone was also used to develop a novel wound healing anti-inflammatory compound which is
composed of edaravone (Ed), hyaluronan (HA) and chitosan (Ch). It is called Ch/HA/Ed membrane, and can
be applied as wound dressing material (Tamer, Valachova, Hassan, Omer, El-Shafeey, Eldin, 2018). As it
known, during the inflammatory stage of wound healing process, neutrophils and macrophages release high
amount of ROS. Because of this fact, enriching the membrane with edaravone can accelerate the healing.
Moreover, Naito et al. (Tamer, Valachova, Hassan, Omer, El-Shafeey, Eldin, 2018) corroborated the potency
of edaravone to improve the lymphangiogenesis and angiogenesis, which edaravone has positive effect on the
healing process. In vivo evaluation of Ch/HA/Ed membrane on the skin wound of the dorsum of the rat
suggested that there was a prominent development in the initial healing step that led to a general healing of
the wound in comparison with control group (Yang, Wang, Li, Li, Liu, 2015). Besides, the healing area
showed more dense and thick epithelization. Histologically, the area covered with Ch/HA/Ed membrane
showed better granulation than the wound without membrane. Moreover, the preservation of moist
environmental balance over injury covered with Ch/HA/Ed membrane supported the migration of
keratinocytes, fibroblasts, and endothelial cells which are necessary for skin regeneration. These findings
revealed the crucial role of edaravone as a supportive medicine to hasten the wound healing process.

In addition to, Linting et al (Morimoto, Globus, Busto, Martinez, Ginsberg, 1996) observed that
oxidative stress also may lead to ischemia brain damage through such processes as specific gene expression,
anoxic depolarization, and excitatory amino acid release. Oxygen radicals were also found in penumbral
cortex during MCA occlusion in rats (Solenski, Kwan, Yanamoto, Bennett, Kassell, Lee, 1997; MacManus,
Linnik, 1997). Oxidative stress is also implicated in apoptosis. It was established that acute neuronal cell
death following brain ischemia can also have apoptotic reason (Tabrizchi, 2000).

Referring to these facts, edaravone was the first free radical scavenger, which provided clinical evidence
for therapeutic on ischemic stroke and has been applied for the clinical field in Japan since June 2001 (Abe,
Yuki, Kogure, 1988). Edaravone inhibits both hydroxyl radical generation and iron induced peroxidative
injuries and reportedly has protective effect against ischemic damage (Watanabe, Egawa, 1994; Kawali,
Nakai, Suga, Yuki, Watanabe, Saito, 1997).
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Conclusion
All these studies show that edaravone is a very effective medicine in treatment of various diseases
associated with oxidative stress. Edaravone is often used to treat acute ischemic stroke, amyotrophic lateral
sclerosis, Parkinson’s disease, and AD. Its neuroprotective, antioxidant effects, moreover anti-inflammatory
and wound-healing effects reflects its efficacy in treatment of different pathologies. Investigations in the
field of revealing further effects of edaravone and its application in different spheres of medicine still
continue.
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ARTIFICIAL INTELLIGENCE PRACTICES IN THE HEALTH SECTOR

Abstract

Artificial intelligence is a technology developed to make machines think like humans. Aristotle's
historical artificial intelligence entered the health sector in the 1970s. The first application for artificial
intelligence in the internist-1 field in health care, the Casnet expert system, and MYCIN. This technology
was later introduced to many areas of health care. The main purpose of this application is for the benefit of
doctors and patients. In general, applications, medical decisions, early diagnosis and treatment, drug
development, and medical imaging issues deserve attention. Another important issue is the concern about the
benefits of artificial intelligence, as well as the possibility of replacing the physicians in charge when
medical decisions are left entirely to artificial intelligence. This study aims to provide readers with general
information about the areas where artificial intelligence is used in health care. In this study, 14 applications
were examined and outstanding results were observed. When doctors say that a comatose patient cannot
wake up, artificial intelligence says that a comatose patient can wake up and the patient can wake up. Other
advanced artificial intelligence has shown that it can detect cancer more accurately than 58 skin specialists.
One study concluded that artificial intelligence with a predictive treatment approach lowered health care
costs by 5 to 9% and could lead to an increase in life expectancy of 0.2 to 1.3 years.

Keywords: artificial intelligence, health practices, health management, health sector, intelligence
practices
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Sohiyya sektorunda siini zoka tacriibalori

Xiilasa

Stini intellekt masinlar1 insanlar kimi diisiinmeys moacbur etmok ii¢iin hazirlanmis texnologiyadir.
Aristotelin tarixi siini intellekti sohiyya sektoruna 1970-ci illards daxil olub. Sshiyyada internist-1 sahasinda
stini intellekt ii¢iin ilk totbiq, Casnet ekspert sistemi vo MYCIN. Bu texnologiya sonralar sohiyyanin bir ¢ox
sahalorino totbiq olundu. Bu totbigin osas mogsadi hokimlorin vo xastolorin xeyrinadir. Umumiyyatla,
tatbiqglor, tibbi gorarlar, erkon diagnoz vo miialice, dormanlarin hazirlanmasi ve tibbi goriintiiloms masalslori
diggata layiqdir. Diger mithiim mosals siini intellektin faydalari ilo bagli narahatliq, eloca do tibbi gorarlar
tamamils siini intellektin ixtiyarma verildikde masul hokimlarin doyisdirilmasi ehtimalidir. Bu aragdirmanin
magsadi oxuculara sohiyyads siini intellektin totbiq olundugu sahsler haqqinda iimumi malumat vermokdir.
Bu arasdirmada 14 miiraciot arasdirilmis vo istiin naticalor miisahide edilmisdir. Hokimlor komada olan
xoastonin oyana bilmayacayini deyando, siini intellekt deyir ki, komada olan xasto oyanir, xasto do ayilir.
Digor gabaqcil siini intellekt gostordi ki, o, xorgongi 58 dori miitoxassisindon daha doqiq askarlaya bilir.
Tadgiqatlardan biri belo naticaya golib ki, prognozlasdirici miialica yanagmasi ilo siini intellekt sohiyya
xarclarini 5-9% azaldir vo 6mriin 0,2-1,3 il artmasina sobab ola bilar.

25


mailto:elcin.huseyn@asoiu.edu.az
mailto:elcin.huseyn@asoiu.edu.az

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 25-34 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 25-34 e-ISSN: 2709-4189

Acar sozlor: siini intellekt, saglamhq tacriibalari, saglamligin idara edilmasi, sahiyya sektoru, zaka
tacriibalori

Introduction

The idea of making things think like humans have been puzzling human beings for a long time. This idea
is based on documents belonging to Aristotle, who lived between 384 BC and 322 BC. In these documents,
evidence has been reached about Aristotle's examination of how human beings think. Artificial Intelligence
(Al) studies based on Aristotle have come to the present day.

Although important developments have been made in the field of Artificial Intelligence today, the
research level is still in the incubation phase. With each passing day, artificial intelligence researchers are
revealing new inventions and innovations that will help redefine artificial intelligence. Some even say that
artificial intelligence is an absolute concept that is impossible to define by looking at these developments
(Bozuyuk, Gokce, Yagci, Akar, 2005: 1-67). However, when looking at the general definitions, artificial
intelligence can be defined as technologies developed for machines to think like human beings.

Despite the introduction of artificial intelligence in the field of health in the 1970s and other
technological developments in the field of health, it is seen that applications that are thought to be outdated
such as fax machines are still used. Cardiologist Dr. According to Eric Topol, the period in which these old
applications were used was delayed, but with the artificial intelligence revolution, they took action to catch
up with the latest technologies. Dr. Topol is optimistic about the future of medicine. Dr. According to Topol,
artificial intelligence will be very useful especially in repetitive and error-prone tasks such as picture
screening, detailed heart monitoring, or recording the doctor's diagnoses in the patient records. In this way,
by processing large amounts of data, optimal treatment will be provided for patients and the workflow in
hospitals will be improved. Dr. According to Topol, artificial intelligence will not be able to replace
communication with patients. Although it is thought that artificial intelligence applications that reduce
expenses, save time and prevent mistakes cannot replace the communication between the patient and the
doctor, this thought does not mean that humanity cannot be imitated in the future (Tuncoglu, 2019).

This study aims to give an idea to the readers about the applications in which artificial intelligence is
used in the field of health and to show the negative aspects as well as the beneficial aspects. The data of the
study are composed of websites, articles, and videos. In the first part, a brief history, definition of artificial
intelligence, and generally used techniques of artificial intelligence will be discussed. In the second part, a
general introduction to the place of artificial intelligence in the field of health will be made, and examples of
its applications in different subjects in the field of health will be given. The third part will include concerns
about artificial intelligence in the field of health, and the final part will be the result and the presented future
vision.

Artificial intelligence (ai)

The history of artificial intelligence (Al) is based on Aristotle, who is the owner of the documents that
have been dealing with how human thought is, how it can be formalized, and how the algorithm of thought
can be written (Bilge, 2007: 113-118). The emergence of Al in the real sense emerged with the creation of
the machine intelligence test by Alan Turing, one of the best names of computer software that emerged with
the Second World War, the famous mathematician and a computer science expert. This application, called
the Turing test, is based on the controversial assumption that if a human cannot distinguish between a human
and a computer during the interaction, then the computer should be considered as smart as a human. While
some chatbots are said to have passed the test, such as Eugene simulating a 13-year-old Ukrainian boy, no Al
system has yet managed to pass this test. However, this will continue to be discussed in the future even if it
succeeds in passing the test (Mesko, 2017: 174-183). The period when Al emerged as a separate research
area is accepted in the mid-1950s. Marvin Minsky, AllenNewell, HerbertSimon, and John McCarthy
attended a seminar held by IBM at Dartmouth College in 1956. John McCarthy is the first person to call this
field artificial intelligence. Therefore, those who attended this meeting were deemed to be the pioneers of Al
in later periods (Aydin, 2011). It emerged in studies in the field of health in the 1970s. Internist-1, CASNET,
and MYCIN are the first Al systems used in medicine (Aydin, 2011).

Artificial intelligence; By Say (2018), artificial systems with bodies, if necessary, that can perform
cognitive activities such as making use of past data, perception, discrimination, learning, planning and
organization, numerical reasoning, movement, even moving objects, recognizing sounds. It is defined as the
branch of science that examines how to achieve high-level success. Based on this definition, it can be said
that artificial intelligence is a technology that enables machines to produce solutions to complex problems
like humans and to imitate the way people think (Science, 2018). Artificial intelligence technology is
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developing more and more every day. New products are emerging and more manifest in daily life. Equipped
with artificial intelligence technology in automation systems, the decision-making power of the computer
is used. More and more commercial systems are emerging day by day and the functional features of the
systems are increasing. To briefly mention the techniques related to artificial intelligence technologies, six
main areas stand out.

 Expert systems: These are systems that are equipped with expert knowledge and that produce solutions
to problems as an expert solves the problems. Inference mechanisms make decisions by establishing
relationships between information.

« Artificial neural networks: They are systems that are similar to the information processing process of
the human brain that learns the relationships between events from examples and then make decisions using
the information they have learned about examples that they have never seen. They enable computers to learn.

+ Genetic algorithms: They have been developed to solve problems that cannot be solved with traditional
optimization technology. It is based on the philosophy of creating better solutions by combining the solutions
of the problems.

 Fuzzy propositions logic: It is a technology that facilitates uncertain information processing and
decision making in situations that cannot be expressed with exact numbers.

« Intelligent factors: These are systems that can use different artificial intelligence techniques and work
independently. They are programmed flexibly.

« Pattern Recognition: It is a technology that helps to recognize patterns that are continuous and
repeating shapes (Net, 2017).

The overarching terms that make up artificial intelligence, machine learning, and deep learning
should also be mentioned. If we briefly define these two concepts, machine learning is the algorithm that
enables the machine to derive logical and rational results with the data provided. Deep learning works like
neurons in our brains and creates its own rules. For example, while we introduce the properties of grape in
machine learning, in deep learning, the algorithm can distinguish which is a banana and a grape by its own
processes (Arikan, 2017). Artificial intelligence applications have started to be the applications we use
frequently in our daily lives. It has started to enter almost every area of our lives. However, in this article, its
applications in the field of health will be discussed.

Avrtificial intelligence in the field of health

It is known that with the introduction of artificial intelligence in the field of health since the 1970s, it has
witnessed significant developments in medical decision making, medical imaging, early diagnosis and
treatment, storage of medical records, drug development, and many more.

According to the data of Economic Cooperation and Development Organization OECD, 20% of health
expenditures are wasted worldwide (NTV News, 2017). Health expenditures per capita are high and it is seen
that the biggest reasons for this are due to system inadequacies such as not diagnosing the correct disease,
inadequate care services, unnecessary procedures, and unnecessary treatment. Al technologies are capable of
creating an ecosystem that will prevent these causes by making a faster diagnosis, correct treatment, and
more effective decisions by taking advantage of the power of data. Looking at the Al technology studies in
the field of health; Early and accurate diagnosis, correct treatment, studies that will help doctors to make the
right decisions support their ability to prevent the causes of health expenses. Repetitive, uncomplicated tasks
such as analysis of computed tomography (CT) scans and specific tests can be done more accurately with Al-
enabled systems, and early diagnosis and interventions may be possible before conditions become critical by
reducing doctor error (Bernaert, Akpakwu, 2018). The Centerstone Research Institute conducted a study that
concluded that diagnosing using artificial intelligence is cheaper than a traditional diagnosis. This study was
conducted by comparing simulations, physical performances, and disease outcomes of 500 randomly selected
patients with the sequential decision-making models of artificial intelligence. It turned out that there is a
large difference in costs per unit. While Al models cost $ 189, the usual methods cost $ 497 (Mesko, 2017:
174-183).

Al has the potential to truly empower us as individuals to make better decisions about our health. Large
numbers of people around the world use wearable technology to gather daily information from their sleep
patterns to their heartbeat. With the data collected with these wearable technologies, it can inform people at
risk of certain diseases before these risks become critical by deriving logical and rational results with
machine learning. Mobile apps can provide detailed patient profile information that can help people living
with specific chronic conditions to better manage their illnesses and lead healthier lives. All of these can lead
to healthier populations and a reduction in the overall cost burden (Bernaert, Akpakwu, 2018). Various
applications with Al technology have been developed and continue to be developed in the field of health to
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prevent unnecessary treatments, diagnosing before the disease becomes critical, analyzing various scans in a
shorter time, helping doctors to make the right decisions, and enabling patients to manage their diseases
themselves.

Artificial Intelligence Applications in Healthcare

In the field of health, Al technology is used in many areas of health to benefit patients and doctors in
general. In this section, fourteen applications have been examined to show in which areas Al technology has
been developed in the field of health. These fourteen practices have been categorized as those with general
content and specific applications based on disease.

IBM Watson

Since IBM Watson is considered one of the pioneers of artificial intelligence in the field of health,
examples in this study are started with him. IBM Watson; Jeopardy, which can perceive the natural
languages spoken by people instead of artificial languages in programming, can produce high accuracy,
relevant and fast answers to questions asked, and at first especially Jeopardy! While it was a computer
designed for a quiz game, it is a platform that goes far beyond a computer. The most important factors that
make Watson special as an artificial intelligence application are that this system processes and presents real-
time data, produces personalized solutions, predicts possible diseases by integrating all health records of the
person, and offers models to improve public health. In this respect, it can be said that he adopts the "there is
no disease, there is a patient" approach. No matter how much data is supported, Watson can continuously
optimize its decision processes. It is possible to group the solutions offered by Watson in the field of health
under five headings. These;

1. Optimizing service performance,

2. Management of service users,

3. Improving public health,

4. Effective presentation of health services,

5. Itis the solution to health problems.

The services mentioned in the above five headings are provided by the programs that are sub-modules of
these companies. Some of the prominent modules are IBM Explorys, IBM Phytel, Watson Care Manager,
TH Micromedex, TH CareDiscovery, TH PortableAnalytics Suite, TH MarketExpert. For example, the IBM
Phytel program can list patients whose diseases should be treated with priority, can make groupings
according to risk factors, and provide full monitoring of patients' clinical follow-up and planning of
interventions. It provides scheduling of patient follow-up, can integrate stakeholder data, and create
personalized reports (IBM, 2019). In a study in a hospital group serving 200,000 cancer patients annually
in India, the diagnoses of Watson on breast cancer cases 90% overlapped with the recommendations of the
cancer board summarize, IBM Watson's health work areas; It can be said that it is a solution to health
problems by conducting researches in oncology research, providing personal health services (producing
personalized solutions), making new drugs, predicting diseases with real-time data, offering models that
increase service performance and improve public health.

Cancer Detection Applications
Skin Cancer Detection

A study has been published in the Annals of Oncology journal showing that Al can now diagnose skin
cancer more accurately than experts. Skin cancer is a very common disease today. The accurate and early
diagnosis of skin cancer depends on the knowledge and experience of doctors. Early diagnosis and correct
diagnosis of skin cancer are very important. Artificial intelligence technologies make this easy. With
artificial intelligence integrated into imaging technologies, benign tumors can be filtered, suspicious tumors
can be detected and access to experts can be provided. The number of patients with skin cancer is also high,
and the supervision of these patients is a burden for doctors. Artificial intelligence can also be a solution to
this (Mar, Soyer, 2018). For these reasons, the team conducting the study has taught the machine to
distinguish benign from malignant ones by showing more than 100,000 images to an in-depth learning
evolutionary neural network or CNN (Presse, 2018). In the study, they have shown that artificial intelligence
can detect cancer more accurately than 58 skin experts. While doctors made the correct diagnosis by 87%,
machines reached a rate of 95% (Gray, 2018). Thanks to this developed technology, skin cancer patients can
be diagnosed earlier and the correct treatment can be applied. Also, the developed machine can be a solution
to the problem of supervision of patients by forwarding suspicious tumors to experts and thus reduce the
burden of doctors. Applications have been developed for other types of cancer using the same techniques.
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Mesothelioma (Lung Cancer)

In some regions in Turkey, mesothelioma (cancer of the pleura) is seen as more risk (Er, Tanrikulu,
Abakay, 2015: 5-11). In the study of Er et al., the artificial immune system was used for the diagnosis of
mesothelioma, and the artificial immune system results were compared with the multi-layered artificial
neural network results using the same database and focused on the diagnosis of Mesothelioma disease. A
performance of 97.74% accuracy has been achieved for disease diagnosis by the artificial immune system.
This system can provide the specialist with a good performance in finding the correct diagnosis in the
process of classifying the healthy and sick person. Thus, with this structure, it can help doctors as a decision
support system in reaching the correct diagnosis result. Also, this study has proven that artificial immune
system (AIS) technology can be performed with heart cancer, abdomen, or, most commonly, lungs (Suarez,
2018).

Breast cancer

Breast cancer is the most common cancer in women (Nigtingale, 2018). That is why artificial
intelligence software that can accurately predict breast cancer risk has been developed by researchers at the
Houston Methodist Research Institute in Texas. The software intelligently reviews millions of records,
enabling more efficient determination of breast cancer risk using the patient's mammography. The team that
developed the software used Al software to evaluate breast cancer mammography and pathology reports
from 500 patients. As a result, Al software has been found to access diagnostic information 30 times faster
than a human doctor with 99% accuracy. It is predicted that it will be possible to prevent unnecessary biopsy
with the software (Griffits, 2016).

Eye Health Application

DeepMind and Moorfield Eye Hospital NHS Foundation have developed a project using artificial
intelligence technology to assist clinicians in the early diagnosis and diagnosis of eye diseases that cause eye
loss. As the reason for this research, they stated that eye vision loss is a worldwide problem and affects 285
million people and that this figure will triple by 2050, so it is possible to prevent these diseases by early
diagnosis and treatment with artificial intelligence technology as a solution to these diseases. Also, eye scans
are optical coherence tomography (OCT) to help diagnose eye diseases. Well-trained experts are required to
interpret OCT results, and these scans take a long time to result. They also worked on artificial intelligence
technology to make this scanning process much more efficient. And the Al technology they developed as a
result of their studies can analyze OCT eye scans and accurately suggest how patients with a wide range of
eye diseases such as age-related macular degeneration, diabetic eye disease, and severe myopia should be
directed for treatment with 94% accuracy. This matches the accuracy of expert clinicians at Moorfields Eye
Hospital with over 20 years of experience. Also, this Al technology can help ophthalmologists by providing
information to doctors about the characteristics of the eye disease identified in the OCT scan. This
technology has been trained in algorithms using thousands of OCT scans and can be applied to other scans
using neural networks (DeepMind, 2018). DeepMind says that after the completion of clinical trials if the
system is guided for general use, 300,000 British patients can be helped annually (Er, Tanrikulu, Abakay,
2015: 5-11).

Preventing Negative Consequences with Artificial Intelligence
Humans spend more time than machines to analyze very large data. Montefiore Health System in New
York, in collaboration with Intel, has commissioned Al solutions and analysis to see common patterns in vast
amounts of patient data to provide a more effective service to various patient populations, so this
organization can advance patients at risk of developing acute illnesses. can detect and treat early with less
cost (Intel, 2018).

Drug Development Applications

According to Gray, one of the sectors that benefited from artificial intelligence technology was the
pharmaceutical industry. Artificial intelligence technologies can analyze data from a wide variety of sources,
such as clinical trials, patient health records, and genetic records, and can help predict how a drug might
affect a person’s cells and tissues. With this help, it can lead to better experimentation and pave the way for
customization. This more streamlined process can lead to faster marketing of drugs. In the report published
by CBInsights, leading pharmaceutical companies such as Pfizer, Novartis, Sanofi, GlaxoSmithKlein,
Amgen, and Merck announced in recent months that they have partnered with Al initiatives aimed at
discovering new drug candidates for a range of diseases from oncology and cardiology. Pfizer has entered
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into a strategic partnership with XtalPi (an Al organization), backed by tech giants such as Tencent and
Google, to predict the pharmaceutical properties of small molecules and develop "computational rational
drug design”. With BigPharma's interest in artificial intelligence, it has been observed that exploration
opportunities have increased since 2017. The number of share agreements starting from the first three
months of 2013 until the end of the second sixth month of 2018 has been examined. BigPharma's interest in
the field increases the number of stock deals and this causes new starters to turn to drug discovery
opportunities. Since the fourth month of 2018, the number of stock deals has been equal to the sum of twelve
months in 2017.

Apart from drug development, there are opportunities offered by artificial intelligence in the
pharmaceutical industry. One of the largest mergers and acquisitions agreements in the field of artificial
intelligence, Flatiron Health, which is purchased by Roche Holding, collects patient data using machine
learning and researches by analyzing data in electronic medical records and other sources to determine the
benefits and risks of drugs with this data. They also aim to collect RWE (real-world evidence) to monitor
post-marketing drug safety and help design better clinical trials and new treatments in the future
(CBINSIGHTS, 2018).

Computer Knowing When A Coma Patient Will Wake Up

Doctors developing an artificial intelligence technology in China stated that they told 7 patients in
Beijing, who was said to have no hope of reaching consciousness, that the developed artificial intelligence
technology would awaken, and that this was realized. Also, 5 patients whose doctors and the computer said
that they could not wake up. For example, for a 19-year-old patient, doctors performed 4 evaluations and
gave 7 points out of 23 points on the scale of getting out of a coma for families to decide to end their life.
However, the developed Al computer gave this patient over 20 points after brain scans, and this 19-year-old
patient awoke as Al said. There have been cases where this technology developed in 7 years has made
mistakes. A patient who both doctors and the computer said cannot wake up woke up. Doctors conducting
this study in China think that this technology will help make better decisions. Neural activities are too
numerous and complex to be directly visible to doctors, but the Al system equipped with machine learning
algorithms examines these changing details and manages to discover previously unknown patterns from past
cases (Chen, 2018).

Medical Imaging
CT Scans IBM
According to IBM research, radiologists and cardiologists must examine hundreds of images a day to

diagnose the disease. This process takes too much time and can cause errors by causing eye strain. With the
Medical Sieve (MS) project led by TanveerSyeda-Mahmood, it was designed as an assistant to help
radiologists and cardiologists to quickly detect anomalies in scans using entry-level image recognition. MS's
philosophy in developing cognitive assistants is to make systematic modeling of the radiologist's
interpretation process by bringing together multiple aspects of artificial intelligence from multimodal image
and text analytics, deep learning, clinical knowledge, and clinical reasoning technologies. Attention is also
paid to the seamless integration of these technologies into the clinical workflow. This comprehensive
approach to building practical systems based on the team's solid theoretical research in Al-related areas is
significantly different from the work of other researchers who focus on one or more aspects of Al (IBM
Research, 2019).

Enlitic

Enlitic has been developed to assist doctors. Using deep learning technology, it can analyze a
wide variety of unstructured medical data such as laboratory results such as radiology and pathology images,
blood tests and ECGs, genomics, patient histories, and electronic health records (EHRS). This richness
provides higher accuracy and deeper information for every patient. Networks of artificial neurons analyze
large data sets to automatically discover basic patterns without human intervention. Enlitic's deep learning
networks examine millions of images to automatically learn to identify disease. Enlitic's artificial intelligence
interprets medical images in milliseconds, which is about 10,000 times faster than the average radiologist's
medical image interpretation performance. Also, although three radiologists reported at the same time in a
test, the Enlitic system was 50% more accurate and faster in classifying malignant tumors (Enlitic, 2019).
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Butterfly Network iQ Medical Imaging Device

The goal of Butterfly Network, the start-up founded by Jonathan Rothberg in 2011, is to create a
significantly inexpensive and efficient new medical imaging device from MRI and ultrasound. The ultimate
goal of the initiative is to automate the medical imaging process (Ceylan, 2018). With these goals, a device
called 1Q, which is portable, rechargeable, compatible with tablets and phones, has been developed. IQ has
been developed as a device that enables real-time collaboration and scanning of 19 regions of the body by
providing unlimited storage, unlimited private archive, internal battery, wireless charging, access to data
from anywhere, enabling patients and doctors all over the world to deliver images (26).

Predicting Depression and Mental Health Disorders

Mindstrong Health is a company that changes the diagnosis and treatment of neuropsychiatric disorders.
Cognitive function to provide better mental health service; They aimed to measure brain health, which is
guantitative, reproducible, continuous, and objective. For this, they defined digital biomarkers that can
predict performance in standard cognitive function tests. Participants in the study first completed a three-
hour comprehensive neurocognitive assessment led by a psychologist. After the evaluation, Mindstrong's
application was installed on the participants' phones. For the study, the Mindstrong application collected
sociality data such as human-computer interaction data, GPS (global positioning system), sensor and daily e-
mail, SMS, and phone calls. The study collected data for a year and showed that although GPS, sensor, and
social data in the study population revealed little, human-computer interaction data showed a strong
correlation with current gold standard cognitive function tests. Also, the study showed that these correlations
can be established based on seven days of user-device interaction data (Alto, 2018). Company founder Dr.
Thomas R. Insel said, “Data obtained from a smartphone can give an idea of how we think, feel and act” (Er,
Tanrikulu, Abakay, 2015: 5-11).

According to the World Health Organization (WHO), depression is a common mental illness, and more
than 300 million people of all ages suffer from depression (WHO, 2018), and Al shows promising signs of
helping alleviate symptoms of depression. For example, another study on this topic is Woebot (Woebot), a
chatbot designed according to the principles of cognitive-behavioral therapy. In the trial conducted by
Fitzpatrick et al., (Fitzpatrick, Darcy, Vierhile, 2017: 1-11) a text-based self-help content derived from the
principles of CBT (cognitive behavioral therapy) in a conversation with 34 participants of a group of 70
people aged 18-28, online from a social media site of a university A 2-week (up to 20 sessions) session was
applied with Woebot, a speech agent. “Depression in University Students” was directed to the National
Institute of Mental Health e-book as only the information control group of the remaining 36 people. All
participants initially completed the web-based versions of the 9-item Patient Health Questionnaire (PHQ-9),
the 7-item General Anxiety Disorder Scale (GAD-7), and the Positive and Negative Impact Scale 2-3 weeks
later. In the study conducted for 2 weeks, the effect of PHQ-9 applied in reducing depression was observed
on two groups. According to the results obtained at the end of the trial, it was concluded that the participants
in the Woebot group significantly reduced their depression symptoms during the study period as measured
by PHQ-9, and a significant group difference emerged on depression (Erguzel, 2018).

Xiaoyi Smart Doctor Assistant and Medical License Exam

Xiaoyi, which means "Little Doctor" in China, was developed by iFlytek together with Tsinghua
University. Xiaoyi became the first artificial intelligence robot to pass the exam in the time given to
complete the exam (Mok, 2017). At first, he barely got 100 points out of the 600-point medical license exam,
with a passing grade of 360, which was put into the examination by rote method only. After a while, they
used the clinical and diagnostic expertise of medical professionals to change the robot's algorithms. Later in
August, Xiaoyi was put to the real test at the same time with other doctors by taking the digital version of the
exam supervised by the National Medical Examination Center, according to the Xiaoyi report, and WuJi,
deputy director of Tsinghua's electrical engineering department for the robot, which scored 456 out of 600
points, said that the machine's score was learned by itself. He said that he showed that he had the ability to
reason and make decisions. He also stated that he has a long way to trust Xiaoyi completely. Wuli said,
“What they can do most right now is to advise doctors to identify problems faster and avoid some risks”
(Yan, 2017).

For the Education of Children with Autism: OTSIMO
One of the best social enterprises in the world, OTSIMO co-founder Hasan Zafer defines autism as a
lifelong mental disability that starts before the age of three, damages communication, creates social
disorders, distraction, and learning disabilities in individuals with autism. He states that there is no cure
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today because the cause cannot be found, and the only solution is education. According to their research, one
and a half of a hundred children have autism and this corresponds to three times as many autistic patients
when all cancer types are added, and therefore autistic children should receive different education and this
education is burdensome, and not every autistic person can access this education (Zafer, 2015). Therefore,
the reason for the establishment of OTSIMO is that every autistic person can access education, the
education burden can be reduced and at the same time, they can be educated in their families. They provide
this with a smart mobile training platform application. OTSIMO Kids is a free application that includes
educational games. There are 18 games in the application. Moreover, 2 more games are added every month.
For this, you just need to update the application from time to time. Of course, all of the games are
educational games specially developed to contribute to the development of children. "Especially autism
education is very suitable for this because it is analysis-based." Again, since autism is a spectrum disorder,
we need to understand the situation of children from the children themselves, not their age or class. This sets
us apart from previous educational practices, "he said. OTSIMO offers control to families with artificial
intelligence. Thanks to the games in the application prepared based on "Applied Behavior Analysis" (ABA:
Applied Behavior Analysis), special statistics are created according to the style of the child, and
recommendations are given. Thanks to this artificial intelligence, a completely child-specific learning
method are formed (Mothers).

Concerns and negatives about artificial intelligence

As can be seen from the examples described, artificial intelligence has many applications in the health
sector and has many benefits for health professionals and patients. These applications have been created for
purposes such as being useful to people. However, there are serious ethical concerns regarding the use of
artificial intelligence in medicine. The most common of these is responsibility anxiety. If clinical Al makes a
serious mistake, the question of who should be held responsible is a matter of debate. Nowadays, similar
technologies such as surgical robots may not be a problem as the last word belongs to medical professionals,
but there are concerns when considering the possibility of artificial intelligence making its own decisions by
ignoring our decisions (Mesko, 2017: 174-183). In the report titled "The Cycle of Emerging Technologies"
published by Gartner in 2013, it was argued that the most promising path for the future will be human-
computer teams working together (Gartner, 2013).

Some obstacles make it difficult for people to work with machines. Because these technologies do not
reflect the way we think about our problems, there is a cognitive dissonance that makes it difficult for people
to work with machines. Difficulties may be encountered in putting artificial intelligence and innovative
technologies into real-world clinical practice (Mesko, 2017). There are some concerns in the results obtained
from the studies. For example, some concerns have been expressed in the detection of skin cancer. Some
lesions are not visible and may require more extensive examination. It is stated that Al should be used as a
support tool (Presse, 2018). For another example, a machine that knows whether patients in a coma can wake
up or not, it has been observed that patients cannot fully trust them and wait for their patients to wake up.
Considering the results that artificial intelligence also made mistakes in the team that developed the machine,
they emphasized that the decision should not be left entirely to artificial intelligence, but only to help
doctors and patient relatives in making better decisions (IBM Research, 2019).

Conclusion

It has been tried to explain useful examples of artificial intelligence that stand out more than the
application areas in the field of health and are more up-to-date. In this field, there are artificial intelligence
technologies developed in addition to these examples. But it was not possible to reach all of them. The aim is
to provide information about the applications in which areas and purposes in the field of health. With this
article, it has been tried to contribute to the literature by classifying and showing the areas in which artificial
intelligence is used and its promise in the field of health. To contribute to the readers and researchers in
terms of gaining an idea about the current situation of the sector and its future orientation in these fields, it is
aimed to give general information by explaining application examples.

Looking at the artificial intelligence applications in the field of health, if it is desired to make a general
classification; Issues such as medical imaging, medical record, pharmaceutical industry, robot applications,
big data analysis, early diagnosis, and treatment, ensuring faultless application, and avoiding unnecessary
treatments come to the fore.

In addition to these issues, there are also mobile-applied artificial intelligence technologies developed for
the treatment of a disease, as in the OTSIMO example. Also, it would not be surprising to use artificial
intelligence technologies in more creative subjects that can improve cognitive activities in the field of health.
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The aim of developing artificial intelligence applications in the field of health is to benefit doctors and
patients.

Since human health is in question in the field of health, the benefits of artificial intelligence are
important. For example, breast cancer is the most common cancer in women. In the researches carried out by
Florence Nightingale Hospital, it has been shown that the incidence of breast cancer in our country has more
than doubled in the last 20 years. It is estimated that this increase will be more and more, and approximately
25,000 women will be diagnosed with breast cancer annually and one out of every 8 women will develop
breast cancer. Begin to appear from the age of 25 in Turkey and average breast cancer incidence increases
with age. In the 45-49 age group, it forms 16.7% of all breast cancers by peaking. The absence of a
widespread population-based screening program causes the rate of stage 0 breast cancer to be around 5%,
stage | breast cancer to 27%, and stage Il breast cancer to 44%, in other words, to be diagnosed at an
advanced stage. In developed countries, the rate of stage O breast cancer is 4-5 times higher than ours, and
the rate of stage | (early stage) breast cancer is 2 times higher. It is understood from these data how important
early diagnosis is.

And artificial intelligence can offer a solution to this. In a study, it was concluded that artificial
intelligence provides a 5-9% reduction in health expenses with treatment prediction approaches and may
cause an increase in the average duration of 0.2-1.3 years.

Besides these vital benefits, there are various concerns. No development in the field of artificial
intelligence to date has finally produced a truly intelligent entity as most people literally imagine. But that
doesn't mean that highly intelligent better formations will not be designed soon. Dr. Stanley M.Shaphay
guestioned whether artificial intelligence could really be the future of medicine. His idea is that, after an
assessment of advanced computer technology or artificial intelligence, it is necessary to integrate it into
modern medicine, possibly as an adjunct rather than in place of the doctor. Because the doctor believes that
the therapeutic value of the patient relationship is such a powerful drug that smart machines cannot replace it.

The vision of the future, without ignoring the worries; In the report titled “The Cycle of Emerging
Technologies” published by Gartner in 2013, it was argued that the most promising path for the future will
be human-computer teams working together, as humans and machines will work together, and machines will
be developed to help people. and all the benefits of artificial intelligence technology in the field of health
should be used.
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Xiilasa

Bu yazinin moagsoadi getdikco artan virus xaostoliklorini aragdirmaq, onlara qarsi hansi todbirlarin
goriilmali oldugu barode moalumat toplamaq vo shalini maariflondirmakdir. Ohalinin immunoloji strukturu
patogen mikroorqanizmlara qarst hassasligin artmasi hesabina formalagir ki, bu da tobii immunitetin (irsi vo
ya yoluxucu proses naticasinds alds edilon) vo slini immunitetin (immunoprofilaktika yolu ils yaradilan)
formalagsmast yolu ilo bas verir. ©halinin immunoloji strukturunun soviyyssi epidemiya prosesinin
istigamotino (meylino) tosir gdstorir. Miioyyon bir yoluxucu xostolik {igiin AID no qodor yiiksokdirso,
insident, elaco da qrup xostaliklori va ya yayilma riski bir o qodar agag1 olur.

Agar sozlor: immunologiya, proflaktika, tobii imunitet, suni imunitet, peyvand, vaksin, gazanilmis
imunitet,
zardab, yad antigen, organizma, irsi yolla, fizioloji xtisusiyyat, anatomik xiisusiyyat
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Gulustan Alihuseyin Azizova
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Principles of organization of immunophylphylactic, evaluation of its efficacy and safety

Abstract

The purpose of this article is to investigate the growing number of viral diseases, to gather information
on what measures should be taken against them and to educate the population. The immunological structure
of the population is formed due to increased insensitivity to pathogenic microorganisms, which occurs
through the formation of natural immunity (inherited or acquired as a result of an infectious process) and
artificial immunity (created through immunoprophylaxis). The level of the immunological structure of the
population affects the direction (trend) of the epidemic process. The higher the AID for a particular
infectious disease, the lower the incidence, as well as the risk of group illnesses or outbreaks

Keywords: immunology, prophylaxis, natural immunity, artificial immunity, vaccination, vaccine,
acquired immunity, serum, foreign antigen, organism, hereditary, physiological feature, anatomical feature

Giris

Immunologiya orqanizmin yad antigenlorden qorumasindan bohs edon elmdir. Iimmunologiya immuniteti
dyanon elmdir. Immunitet orqanizmin filogenetik inkisafi prosesinda, xarici miihit amillorinin tasirins cavab
olaraq bas vermoklos, irsi yolla kegan, elaca do dogulduqdan sonra hoyatda qazanilan, canlinin anatomik vo
fizioloji xiisusiyyatlari ilo uygunlagma naticosindo meydana ¢ixan miirakkab bioloji reaksiyadan ibaratdir.

Bunun sahasinds patogen mikroblarin badons diigmasine vo onda artib ¢goxalmasina, eloco do onlarin
omolo gatirdiklori zohorli maddslorin tesir etmasine imkan vermoyon sorait yaranir (Agayev, Xolofli,
Tagiyeva, 2012: 728).

Belo sorait infeksion prosesin, qoruyucu peyvaondlorin, eloco do mnoezere c¢arpmadan moigat
immunizasiyasinin tasiri altinda organizmin fizioloji cohatdon doyismasi ilo slagadar olarag meydana ¢ixir.
Bu prosesdo markazi sinir sisteminin miidafio xarakterli tonzimedici faaliyystinin oldugca béyiik rolu vardir.

Immunitetin vahid bir tesnifat1 yoxdur lakin iimumilosdirorak bels tosnifat toklif olunmusdur: tobii vo
siini immunitet (Immunproflaktikanin osalar1, 2019).

35


mailto:sgi_bioloq@mail.ru
mailto:sgi_bioloq@mail.ru

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 35-38 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 35-38 e-ISSN: 2709-4189

Tobii immunitet dedikds ndv xiisusiyysti dasimaqla irsi bir oalamot kimi xarakterizo olunmasidir.
Mosalon, insan qaramal taununa yoluxmur, yoni insanin badenindo bu xostoliyin torodicisi ii¢lin alverisli
sorait yoxdur.Mikroblar orqanizma diigon kimi mohv olur.

Oksina, insanda olan bazi xastaliklor hotta qosden bels yoluxdurduqda (stizenak, garin yataligi, qizilca,
infeksion parotit, sifilis, infeksion sariliq, botkin xastsliyi) heyvanlara ke¢mir. Ancaq L.Paster siibut etmisdir
ki, toyuglarin badonin horarotini 41-42C-don 37C-yo salanda, ayaqlarin1 daim soyuq suda saxlamagla,
onlarin qarayara mikroblar1 ilo yoluxdurmag miimkiin olmusdur (Genislondirilmis Immunlagdirma
programinin «Soyuq zancir» sistemi, 2006).

Bu o demokdir ki, xarici amillorin tosiri altinda miitloq immunitetin gorginliyini azaltmag, heyvanlarda
miivafiq xostoliklor térotmok olur. Bu ya botndaxili inkisaf prosesindo plasenta damarlari ilo ya da
dogulandan sonra ana siidii ilo otiiriiliir. Qazanilmis immunitetds ise xastslik kegirdikden sonra bir daha o
xastaliya tutulmur.

Siini immunitet iso orqanizmo vaksinlor vo yaxud zordablarin yeridilmosi ilo nail olmag olur.
Zoifladilmis, yaxud o6lii, toradici vaksinlorindon foal immunitet, doziimlii illorlo davam edon immunitet
yaranir, orqanizma antitel hazirlayir. Passiv immunitetdo iso orqanizm xostolonmis fordin zordabi, hazir
antitellor yeridilir.Bu iso déztimli olmur, 4-6 haftodon sonra antitel pargalanir,passiv immunitet bas verir
(Genislondirilmis Immunlasdirma Programi, 2002).

Immun sistemin anlayislarma fiziki baryerlor, fizioloji baryerlor interferonlar, komplement anlaysi,
endositoz, faqositoz proseslori, killerlar, helperlor va s. aiddir.

Fiziki baryera (sadd) misal olaraq dorini gostormok olar. Six epidermis hiiceyralorina malik normal
saglam dori patogenlorin orqanizmin daxili miihitine ke¢masinin qarsisini alir.Bundan slave dorinin malik
oldugu tor vo piy vozilorinin ifraz etdiyi tursu tobiotli maddolor do patogenlorin mohvina sabob olur.
Onurgazsizlarda bu funksiyani ¢anaq vo Xitin tobago, eloca da selik hoyata kegirir (Briko, Pokrovskiy, 2015).

Immun sistemdo meorkozi fiqur limfositlordir. Immun sistemin hiiceyralorino leykositlorin miixtolif
populyasiyalar1 aiddir. Biitiin limfoid hiiceyralorin amalo golmasi iigiin imumi ocdad siimiik iliyinin kotiik
hiiceyrolori hesab edilir. Omolo golmis limfoid hiiceyralorinin halo immunoloji funksiya dagimayan bir
hissasi yarandig1 orqanizmds biitiin hayat boyu qan vasitasilo miqrasiya ederak, morkozi limfoid organlarda
(timus, stimiik iliyi) toplanir.

Umumiyyatlo immunsistemini yiiksoltmok mogsadi ilo bir ¢ox addimlar atilir. Bunlardan isa asas olan
peyvendloardir (6).

Olko daxilinds profilaktik peyvendlorin aparilmasi respublika Sohiyye Nazirliyi torafindon gobul edilon
omr vo qiivvado olan tolimatlara osason tonzimlonir. Qiivvado olan omr vo tolimatlara uygun olaraq
profilaktik peyvandlorin taskiline vo aparilmasina cavabdehlik G6lks daxilinde sshiyye idarslerinin yerli
organlart vo Dovlat sanitar-epidemioloji xidmat moarkozlorinin (DSENM) {izorina hovalo olunmusdur.
DSENM qeydiyyat vo hesabat, iimumi metodiki rahborlik, vaksinprofilaktika tizorindo vo vaksin
preparatlarinin saxlanmasi vo daginmasi zamani «Soyuq zancir» rejiminag riayat edilmasine nazarati hayata
kecirirlor. Miialico-profilaktika miisssisolori peyvendlorin planlagdirilmasini, aparilmasini, yerins yetirilon
peyvendlar vo tibbi immunbioloji preparatlar (TIBP) iizro qeydiyyat vo hesabati hayata kegirirlor (7).

Peyvondlorin planlagdirilmasina, togkiline, aparilmasina va qeydiyyatina, homginin onlar haqqinda
hesabatlarin vaxtinda verilmasine cavabdehlik vaksinasiyanin hoyata kegirildiyi miiassisalarin rohbarlarinin
tizorino hovalo olunmusdur. Miiassisalor soviyyasindo (miivafiq MPM-nin xidmot gostordiyi rayonda)
peyvandlorin planlagdirilmasini hayata kegiron osas bolmslar usaq poliklinikalarinin peyvend kabinetlori vo
ya immunprofilaktika kabinetlori (IPK), morkozi rayon xostoxanalart (MRX) vo ya bdyiiklor iigiin
poliklinikalarda yoluxucu xastaliklor kabinetlori (Y XK) hesab edilir (8).

Material vo metod

Molumdur ki, yoluxucu xastolik zamani mikroorqanizmlorlo tomas noticosinds onlara garsi immunitet
inkisaf edir. Immunprofilaktika térodici ilo tobii tomasa qodor immunitet yaratmaga imkan verir.
Immunprofilaktika siini immunitetin yaradilmas1 vo ya giiclondirilmoasi yolu ilo ohalinin xostoliklorden fardi
vo kiitlovi miidafio metodudur. Immunprofilaktika hossas soxsloro miinasibotdo aparilan, yoluxucu
xastaliklorin yayilmasimin qarsisinin alinmasma yonaldilmis profilaktik vo oksepidemik tadbirlordir.
Immunprofilaktikanin mogsadi ayri-ayr1 soxslor qrupunda xostoliklorin bas vermosinin garsisinin alinmast va
bununla da xastaliyin tam lagv edilmasidir (9).

Hazirda bogeriyyat vaksinasiyasini infeksiyalarla miibarizonin igtisadi baximdan an sorfali vo miinasib
iisulu kimi gobul edir. ©lds olunan mslumatlar gdstorir ki, miiasir vaksinlarin yeridilmasine qars1 yaranan
geyri-gonaotboxs reaksiyalarin bas vermoasi riski miivafiq infeksiyalar inkisaf etdikde meydana c¢ixan
reaksiyalara nisboton xeyli asagidir. Vaksinasiyanin galabasinin zafari biitlin diinyada tabii ¢gigok xastaliyinin
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lagv edilmasi oldu.

Yoluxucu xastoliklorin immunprofilaktikasi ohalinin saglamliginin miihafizasinin vo sanitariya-
epidemioloji salamatliginin miihiim torkib hisselorinden biridir, bir ¢cox hallarda ise yoluxucu xastaliklorin
garsisinin alinmasi, azaldilmasi vo logv edilmosi {izro yegano effektiv todbirdir. UST 1974-cii ildo
«Genislondirilmis immunlasdirma programini» (GIP) gobul etmisdir ki, onu biitiin diinya 6lkolori hayata
kecirir. GiP-o daxil edilmis yoluxucu xastoliklorlo miibarizo todbirlori hor il 3 milyondan ¢ox oliimiin
qarsisini almaga imkan verir.

Vaksinprofilaktika igtisadi baximdan oldugca effektiv todbirdir. Tobii ¢igoyin logv edilmasi
programi 313 min. dollara basa galmisdir, halbuki har il onun vurdugu zorar 1-2 mlrd. dollar togkil edirdi.
Ogor immunlagdirma olmasaydi, hor il 5 min. usaq 6lmoli idi, onlardan: 1/2 - qizilcadan, 1,2 min. —
yenidogulmuslarin tetanusundan, 1,8 min.- goydskiirokdon. Hazirda vaksinasiyanin kdmoyi ilo 40-dan ¢ox
infeksiya ilo miivoffoqgiyyotlo miibarizo aparilir, 60-dan ¢ox vaksin iso todqiqat morhslesindadir. Yaxin
vaxtlarda sohiyya tocriibasing yeni vaksinlor totbiq edilocokdir ki, onlarin kiitlovi totbigi hor il milyonlarla
soxsin hoayatini xilas edacakdir (10).

Yuxarida deyilonlor immunprofilaktikanin ohomiyystini aydin ifado edir. Xastoliklorlo miibarizodo
immunprofilaktika vasitalorinin xarakteristikasini, onlarin totbiq formalarini, yeridilmasi texnikasini bilmak,
homginin bas vera bilocok agirlagmalarin qarsisini almaq vacibdir. Yaslar {izro peyvondlorin yeridilmasi iso
ola bilacok postvaksinal agirlasmalarin garsisini almaga imkan verir

Analiz

Yalniz hossas orqanizmdo adekvat toradicinin daxil olmasina qars1 infeksion proses inkisaf edo bilor.
Bels ki, prinsip etibarils biitiin insanlar antroponoz yoluxucu xastoliklora qarsi hossasdirlar; bu hassasligin
konkret parametrlori (gostoricilori) hom toradiciyo aid olan, hom do organizmdon asili olan bir sira
amillordon asilidir. Bir ¢ox yoluxucu xostoliklor zamani toradiciys miinasibatdo insanlarin hassasliq
saviyyesi ¢ox yiiksokdir vo beloliklo yoluxmus soxslorin hamisinda vo indiys qador bu xostolik ilo
yoluxmayanlar vo ya ona qarst peyvand edilmayon soxslordo miixtalif ifade doracesine malik infeksion
proses meydana golir. Masalon, qizilca, su ¢i¢ayi, epidemik parotit viruslari, taun ¢Oplori, garin yatalag
toradicilari ilo yoluxduqda adaton Klinik olaraq kaskin nozars ¢arpan infeksion proses inkisaf edir (11).

Hossas orqanizmdo toradicinin daxil olmasi, artib-goxalmasi vo hayat faaliyyatinin digor tozahiirlori
miixtolif doyisikliklora sobab olur. Toradicilorin hoyat foaliyysti orqanizmin daxili miihit sabitliyinin, onun
genetik homeostazinin pozulmasina gatirib ¢ixarir.

Hossasliga tosir gostoran amillor. Yoluxucu xastsliyin bag vermasi miioyyan doracede makroorganizmin
reaktivliyinden, daxili miihitino diison xostalik térodon mikroblari, zohorlari zororsizlesdirmok
qabiliyystindon asilidir. Bu zaman asagidaki amillor mithiim rol oynayir: yas, sinir sisteminin vaziyyati,
endokrin sistemin vaziyyati,qidalanma, normal mikroflora,straf miihit (12).

Notica

Bir ¢ox infeksiyalarin toradicilorine qarst organizmin davamliliginda mikroelementlors do miihiim rol
ayrilir, belo ki, qidada onlarin ¢atismazligit maddslor miibadilesinin pozulmasina, yoluxucu xastaliklora
qarst hassasligin yiiksolmasine gatirib ¢ixarir.

Normal mikroflora organizmin miidafio funksiyalarinin hayata kegirilmosindo az rol oynamur. Bu
mikrofloranin niimayandslori ¢ox vaxt patogen mikroblarin miitloq antaqonistlori sayilirlar. Masalon,
bagirsaq ¢Opii - yogun bagirsagin daimi sakini olub qarin yatalagi vo diger bagirsaq infeksiyalarinin
toradicilarinin inkigafini dof edir.

Yoluxucu xastoliklora garst orqanizmin davamliligi bir ¢ox hallarda otraf miihit soraitindon asilidir.
Masalon, donma (temperaturun asagi diismasi) bir ¢ox patogen va sorti-patogen mikroorqanizmlora qgarsi
davamlilig1 azaldir, soyugun vo eyni zamanda nom havanin tasir gdstormesi tonoffiis yollarinin selikli
qisasinin davamliligini zaifladir ki, bu da xastsliklarin inkisaf etmasina gatirib ¢ixarir.

Yoluxucu xastoliklorin inkisaf etmosino hoddon artiq qizma (hararotin artmasi, giinog slialarinin uzun
miiddat va intensiv sakilds tasir etmasi), yiiksok dozalarda ionlasdirici slialanma, peso zararloari (isti sexlorda
yiiksok temperatur, siialanma, kimyovi maddslarlo zoharlonma, oksigen catismazhigi, fiziki va oqli
yorgunluq va s.) serait yarada biler.

Belolikla, makroorqanizmin vaziyyati vo otraf miihit soraiti infeksion prosesin yaranmasi ehtimalini vo
onun gedisinin xarakterini miioyyan edir.

Halhazirda yolxucu xostoliklorin artdigi vaxtda osas sort orqanizmanin immune sistemini méhkom
saxlamaq strafla miimkiin oldugu qadar tacrid olunmaq lazimdir.

Peyvondlarin hayata kegirilmasindon avval vaksinlarin fiziki xiisusiyyatlorinin yoxlanmasi
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Poliklinika vaksinin yeni seriyasimi aldiqda, preparatin fiziki xiisusiyyatlorinin onun tatbigino dair
tolimatda miioyyen edilmis toloblora no qador uygun golmosini yoxlamasi lazimdir.

Segmo nozarat. Ovvolcadon 2 qutudan az olmayaraq ampulanin (flakonun) fiziki xiisusiyyotlori
yoxlanilir. Tolimatda gostarilon tolablore cavab vermoyon 20% vo daha ¢ox qablasdirma askar edildikda,
daxil olan bu preparatin biitiin seriyas1 todariik¢iiys qaytarilmalidir.

Tam nozarot. Ilkin baxis zamam braklasdirilmis ampulalarn (flakonlarin) olmamasi preparatin
yeridilmasindon avval har bir ilkin gqablasdirmanin fiziki xiisusiyyatlorine nozarat olunmasini istisna etmir.
Bu, voziyyat quru sokildos buraxilan preparatlara da aiddir, bels ki, onlarin hall olma vaxtina nazarat aparilir.
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BiOLOGIYADAN MOKTOB EKSKURSIYALARININ TOSKILI

Xiilasa

Bu moqalonin mogsadi talabalorin vo maktoblilorin hayatinda ekskursiyalarin rolunu isiqlandirmaqdir.
Ekskursiya tohsil iginin osas formalarindan biridir. Ekskursiya tohsil iginin osas formalarindan biridir.
Ekskursiya moktob programina uygun aparilir. Turun daha maragli olmasi tigiin qrup soklinds kegirilir.
Ekskursiyalar tolabslors istehsalatla tanis olmaq, elmi molumatlardan senaye vo kond tosorriifatinda istifads
etmok imkani yaratdigindan politexnik tohsilin inkisafina da tohfo verir. Buradan bels naticoya golmok olar
ki, ekskursiyalar hom moktablilorin, hom da talabalarin hoyatinda ¢ox miihiim yer tutur.

Acar sozlar: ekskursiya metodunun tadris prosesi, canliliq, yeni talim texnologiyalarinin tatbiqi, tohsilin
keyfiyyati, talimin formasi, talimin metodlari, metodunun inkisafi va yayilmasi

Gunay Isfandiyar Sadigova
Ganja State University
sgi_biolog@mail.ru

Organization of school excursions in biology

Abstract

The purpose of this article is to highlight the role of excursions in the lives of students and
schoolchildren. The excursion is one of the main forms of educational work. The excursion is one of the
main forms of educational work. The tour is conducted according to the school program. The tour is
conducted in a group to make it more interesting. Excursions also contribute to the development of
polytechnic education, as they give students the opportunity to get acquainted with production, use scientific
information in industry and agriculture. From this it can be concluded that excursions occupy a very
important place in the life of both schoolchildren and students.

Keywords: the process of teaching the method of excursion, the principle of vitality, teaching process,
introduction of new learning technologies, quality of education, form of training, teaching methods, development
and dissemination of the method

Giris

Tadris metodu kimi ekskursiyalar 18-ci asrin sonu - XIX osrin avvellorindo yaranmigdir. Ekskursiya
metodunun inkisafi vo yayilmast miisllimlorin kitab vo sifahi dyronmonin birtorafliliyini aradan qaldirmaq
istoyi ilo olagadardir vo sagirdlorde miisahido, miistaqil is bacariglarinin inkigafinda ekskursiyanin miisbot
rolu da gosterilmisdir. Tolim va tohsil sisteminds ekskursiyalarin miisbat rolunu ¢ox alimlar geyd etdilor.

Rus pedaqoji adobiyyatinda moktab ekskursiyalar1 haqqinda ilk ifadslar 18-ci asrin ikinci yarisina aiddir
(N.LNovikov).O dovrds inkisaf etmis miisllimlor N.I.Novikov, F.I.Yankovi¢c de Merievo, V.F.Zuev, usaqlar
liclin "tobiat gozintileri" nin teskilinin magsadouygunlugu barads fikirlerini bildirdi. Homise misllimler
obyektlorin, hadisalorin 6zlori torofindon arasdirma toskil edo bilmirlor. Bu veaziyystdo Metodist
"avozlonmosini istifado edin, yoni. niisxalor vo ya tohsil mogsadleri {i¢iin hazirlanmig sokillor "soklindo
toqdim edildi. Vizual tohsili aparan miisllim, Comenius'a gors, asagidaki vacib qaydalara amal etmalidir:
ovvalco movzunu biitovliikde gobul etmolisiniz, sonra har bir hissoni ayrica hiss etmolisiniz. Tadqigatbir
cismin hissalori avvaldon sona qador miioyyon bir ardicilligla getmoalidir Ki, "biitov obyektin miixtolif
detallarinda diizgiin tutuldugu miiddotco g6z hor hissado qalsin". Alim vo metodistin ekskursiya isinin
nozariyyasina verdiyi tohfoni nazordon kegirok - “Tobiot tarixi kitabasi” dorsliyini hazirlayan akademik
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Vasiliy Fedorovi¢ Zuev bu doarslikde ekskursiyalarin shomiyyati haqqinda malumat verdi. Elmin moktaba
gotirilmosinin zoruriliyi tobiot elmlorinin inkisafi ilo sortlonirdi. 1804-cii ildoki tohsil miiossisolorinin
nizamnamosinda talabolorin “tobiat gozintilori”, istehsal vo s. toskili toklif edilmisdir. 19-cu asrin 60-c1
illorindo votongiinasliq ideyalarinin inkisafi vo yayilmasi ilo olagodar olaraq ekskursiya todris metodu
K.D.Uminski, A.Ya. Gerde. |.Tixeeva vo basqalari. XIX osrin 2-Ci yarisindan baglayaraq ekskursiyalar
tadricon fordi maktoblorin, asason 6zal gimnaziyalarin vo ticarat moktablorinin tocriibasine daxil olur. 1910-
cu ildo Moskvada moktablilora vo miisllimlere xidmet gostoron Markoazi Ekskursiya Komissiyasi yaradildi.
Moktab ekskursiyalari vo maktob muzeyi, tobiat ekskursiyasi va s. 20-ci asrin 20-ci illorinde moktab isinin
moacburi vo zoruri elementi hesab olunurdu. Indiys goder tur usaglarin tohsili va torbiyasinin toskili yolu kimi
0z shomiyyatini itirmamisdir. Bels ki, hal-hazirda da onun tohsilde maraq yaratmagq ii¢lin bdyiik rolu oldugu
danilmazdir

Material vo metod

Xaricdo ekskursiyalar genis totbiq olunur, mogsadi digor &lkolorin xalglarinin modoniyyati, adot-
onanolari, adat-onanalari, xarici gsoharlorin gérmali yerlari va s. ilo tanig olmaqdir. Bununlada sagird dorsdo
deyiloni gozii ilo gororak onu daha yaxst momnimsayir.

Ekskursiya yagmursuz vo sakit hava soraitinds togkil olunmalidir. Bu zaman umumi pedaqoji telablor
nozora alinmalidir Ki, verilon programdan konara ¢ixilmasin. Ekskursiyalarin toskili zamani soraitdon
vomovzunun mazmunundan asli olaraq ekskursiya meso, comanlik, su hovzalari, tarla vo parklara, muzeylora
elmi totqiqat inustutlarina tagkil olunur. Ekskursiya zamani miiollim ilk 6nco giris sozii ils baslayib bura niys
gadiklori hagqinda molumat verir.

Ekskursiya tolim — torbiys iginin 9sas formalarindan biridir. Ekskursiya moktob programina uygun olaraq
kegirilir. Ekskursiya biitin qrup halinda hayata kegirilirki, gozol olsun. Ekskursiyalar tobiots, yaxud
tosarriifatlara, miizeylora vo zooparklara, botanika baglarina toskil oluna bilor. Ekskursiyanin iki formasi
var:

1) tobiotlo tanigliq magsadi ilo kegirilon ekskursiya

2) dors ekskursiya. Bu darsin hor — hanst mévzusunu tobii mithitdo kegmok mogsadi ils togkil olunur.

Hor bir sagird miistaqil miisahide aparmasi sortdir bu zaman onlara miisllim toplanilacaq obyekti yigmaq
vo miisahide aparmaq {igiin konkret tapsiriq verir. Verilon bu tapsiriqlar iimumi verilir ki, hor bir usaqda
maraq yaransin v onlardafordi islomok bacarigi formalagsin.

Ekskursiyada asason miigahido aparilacaq obyekt haqqinda danismaq lazimdir. Haqqinda danigilan her
hans1 obyekt yalniz ekskursiyanin mazmununda nazards tutulan olmalidir konara ¢ixmaq olmaz.

Insanlarin ekskursiyalarda istirak etmo sobablorinin Syronilmesi ekskursiya baladgisinin potensial
imkanlardan daha dolgun istifado etmosina imkan verir. Tadqiqatlar gostarir ki, ekskursiyaginin maragi no
gadar yiiksoak olsa, 0, malumatlarin menimsanilmasinds bir o godar foal olur. Talobalara birbasa tinsiyyatda
olmag, materialin ixtisashi Otiiriilmosi, qarsilighh diskusiya sorgu yaranmasi-ekskursiyanin ugurlu
kecirilmosinin miihiim sortloridir. Ekskursiyanin cffektiliyinin diger sorti, informasiyanin dogru olmasidir.
Hoqigatin tohrif edilmoasi, insanlarin asablorini sarsidir, onlarda inamin itmasina sobab olur. Ona goéra do
ekskursiyani hazirlayarkon vo kegirarkon informasiya monbayinin dogruluguna istinad etmok lazimdir.
Faktlarin se¢imi hor bir molumatin asasini togkil edir.

Ekskursiya zamani sifahi malumatdan, miisahide melumatina, miisahide tesssiiratindan sifahi qiymot
vermaya va natico ¢ixarmaga yonalon danisiq tadricon inkisaf edir. Ekskursiya miiollimin danigigina olan
toloblor: mdévzudan konarlagsmamagq, siijet, konkretlik, nitq slagesi, meantiq, y1§camliq, inandiriciliq, ifads
sadoliyi, fikir tamam lLigi, niimayislo olagolilik, elmilik. Ekskursiya obyektin niimayisi vo onunla bagh
hadisalarin optimal uygunlugunun ortaq maxracidir. Niimayisin va danigigin metodiki iisullari, ekskursiyanin
daha effektli kegirilmoasina imkan verir. Ekskursiyalarin kegcirilmo metodikasi on miixtolif mogsadli
ekskursiya movzularimin dyronilmesi zamani tisul va ifads, vazifs vo toloblor sistemindon ibarstdir. Konkret
ekskursiyanin kegirilmo metodikasi, ekskursiya boladgisi torafindon obyektlorin niimayis etdirilmasi, bu
obyektlora ekskursiyagilarm baxisinin togkili, niimayis vo danisiq metodikasinin miisyyon {isullarindan
istifads edilmoasindon ibarst foaliyyat programidir. Metodika bir terafden elm fonno yaxindir, digar terafden
bu fonnin toloblarinin tocriibads hoyata kegirilmosinin ifadasidir.

Analiz
Ekskursiyalar nazariyya vo praktika arasindaki slagonin didaktik prinsipinin hayata kegirilmasini tomin
edir. Ekskursiyalarin komayi ila sagirdlar 6yranilon obyekt vo hadisalarls birbasa tanis olurlar, tadrisin elmi
vo praktiki xarakterini artirmaga, onun hayat va tacriiba ilo alagasini giiclondirmayin yollarini tapirlar.
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Ekskursiyanin funksiyasi, onun osas xiisusiyystidir. Ekskursiyanin diapozonu ¢ox genis olur vo demok
olar ki, hor bir ekskursiya darketma, tohsil, malumat, tarbiye, elmi tabligat, asude vaxtm toskili, madoni bilik
doracesinin genislondirilmasi va s. funksiyalar1 yerina yetirir. Madoni-maarif isinin hor bir formasinin 6z
forqlondirici xiisusiyyatlori var. Ekskursiyanin asas xiisusiyyati - yiiksok doracads vatonparvarlikdir. Digor
mithim xiisusiyyatlor iso miixtalif nov ekskursiyalar tigiin eyni deyildir. Masalon, avtobus vo piyada,
istehsalat vo muzey.

O, ciimlodon ekskursiyalar politexniki tohsilin inkisafina komok edir, ¢linki sagirdlora istehsal ilo tanig
olmagq, sonayeds va kond tesarriifatinda elmi mslumatlardan istifado etmok imkani verir sagirdlori sonaye vo
kond tasarriifat: is¢ilorinin amayi ils yaxindan tanis edorak onlarin bu sahalar iizra pese se¢masinds bdyiik rol
oynayir.

Elmi ekskursiyalar ekskursiyalar hoyat bilgisi, botanika, zoologiya, cografiya, anatomiya vo insan
fiziologiyas1 tizro aparilir. Bu ekskursiyalarda sagirdlor sahoyos, mesoyo, ¢omanliys, ¢ay, g6l vo doniz
kenarlarina, zooparka aparilir. Miisllimin darsds verdiyi melumatlart o canli olaraq goriir vo dars onun {igiin
daha yadda galan olur.

Notica va tokliflar

Miintozom olaraq apardigimiz tocriibolor géstorir Ki, ekskursiyalar hom ali hom orta moktab i¢iin
cox vacibdir. Ganco gohori 34 nomrali moktobds pedoqoji tocriibods oldugumuz miiddatdo miisahido
apardigimizzaman gordiik Ki, hotda adi moktob hayatine cixib yarpaglar movzusunda olan dorsi aciq
havada togkil edondo dors biitiin usaqlar tigin maraqli golir. Onlar hom sanki dors zamani yiqdiglar
yorqunluqu 6z tlizorlorindon atirlar ham do dorso daha maragla yanasirlar. Bu Ganco D6vloat Universitetinin
talobalori tigiin do beladir. Belo Ki, tohsilin son kursunda taskil olunan ¢él tacriibasi adlanan ekskursiyalarda
onlar misllimlarin nego semestr miiddatinds verdiklari malumatlari canli goriir vo bu zaman artiq elmi daha
darindon dark edartok biliklorini daha da méhkemlandirdiklarini deyirlor. Burdan da belo gonasto galmoak
olur ki, ekskursiyalar hom moktab sagirdlorinin ham da, ali maktab tolobslarinin hayatlarinda ¢ox énamli yeri
var.
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AGAC EMALI SONAYESI TULLANTILARININ TOKRAR EMALININ TODQIiQi

Xiilasa

Odabiyyatin vo statistikanin tohlili onu demays asas verir ki, Qarbi Avropada va bir ¢gox basqa dlkalordos
insanlar son on ilds tomiz yanacaga vo tullantisiz istehsala miiraciot ediblor. Hokumatlorin faal dastoyi va isi
dostoklomak {igiin subsidiyalarla agac tullantilarinin tokrar emalina asaslanan kommersiya layihslorinin
zamanla daha aktiv sokilds inkigaf edocayi gozlonilir. Qarbds inkisaf edon tendensiyalar hamiss vo ya demok
olar ki, homigo ticarat tendensiyalarinin sofirlori kimi goriiniir. Bu sobobdon do 6lkemizds onlara digqget
yetirmoya doyar. Ekoloji cohatdon tomiz vo alverisli enerji monbaloring artan qlobal tolab nazors alinmalidir.
Agac emali sonayesi daha genis biidcoys va tokrar emal prosesine daha ¢ox digqet yetirmolidir.

Agar sozlor: tullantilar, ekololoji problemlor, bark tullantilar, agac tullantilari, agac emali
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Research of recycling process of wood processing industry wastes

Abstract

An analysis of the literature and statistics suggests that in Western Europe and many other countries,
people have turned to clean fuels and waste-free production in the last decade. With the active support of
governments and subsidies to support the work, commercial projects based on wood waste recycling are
expected to develop more actively over time.Developing trends in the West always or almost always seem to
be ambassadors of trade trends. For this reason, they are worth paying attention to in our country. The
growing global demand for environmentally friendly and affordable energy sources must be taken into
account. The wood processing industry needs a wider budget and more attention to the recycling process.

Keywords: Waste, ecological problem, solid waste, wood waste, wood processing

Giris

Tullantilar, ¢oxtonlu istehsal va talobat (istehlak) tullantilar1 olub miiasir dovr miihiim sosial-iqtisad va
ekoloji problemlarindan biridir.

Tullant1 problemlerindon biride Agac emali sonayesi vo onun tullantilaridir. Agac emali sonayesi ¢ox
genisdir vo bu sonays milyonlarca agaclarin qirilmasina va orada yasayan canlilarin hoyatina son verilmasino
gotirib ¢ixarmaqdadir. Bu sababdon agac emali sanayesinin tokrar emalinin todqiqi miiasir dovriin maraq
doguran sahalarindadir.

Moqalads timumi tullantilar vo agac emali sanayesi tullantilariin tokrar emali aragdirilmigdir.

Tahlil vo miizakiralor

Tullant1 dedikds aglimiza ilk 6nca konarlasdirilan, kenarlagdirma iiglin nazards tutulan, kenarlagdirilmaq
zoruriyyati olan madds vo ogyalara basa diisiilmokdadir, hans1 ki bu tullantilarin bir gox zararli tesirlori ola
bilir. Istehsal vo istehlak tullantilar1 (tullantilar) adoton istehsal vo ya istehlak prosesindo omolo golon
xammal, material, yar1 bitmis mohsullarin, habels istehlak xiisusiyyatlorini itirmis mallarin (mshsullarin)
qaliglar1 adlanir.

Tullantilarin tesnifati, sonaye, emal imkanlari, imumi voziyyat, toksiklik vo s ilizra sistemlogdirilmasina
osaslanir. Hor vaziyyotdo istifado olunan tosnifatin tobisti nozordon kegirilon aspektlors uygundur:
tullantilarin saxlanmasi, tomizlonmasi, emali, zorarsizlosdirilmasi, zoharli tosirlorinin qarsisinin alinmasi vo
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s. Har bir sahonin 6z tullantilarinin tasnifati vardir. Tullantilarin torkib qurulusu miixtalif gostaricilara gora
miimkiindiir, lakin bunlardan on osasi insan saglamligi iiciin tohliikko doracesidir. Masalon, tohliikali
tullantilar yoluxucu, zohorli vo radioaktiv hesab olunur. Onlarin toplanmasi vo atilmasi xiisusi Sanitariya
qaydalari ilo tonzimlonir. Indi otraf miihit {i¢iin 5 tohliikoli tullant1 siniflori tosis edilmisdir:

1-ci sinif - son doraco tohliikalidir - bu tullantilara moruz qaldigda  ekoloji sistem geri
qaytarilmaz

daracads pozulur. Qurtarma dévri yoxdur;

2- ci sinif - olduqca tohliikalidir - ekoloji sistem ciddi sokildo pozulur. Qurtarma miiddoti zorarli tosir
tamamilo aradan galdirildigdan sonra on az1 30 ildir;

3- cii sinif - orta doracads tohliikslidir vo ekoloji sistemi pozur. Barpa mvaxtt mévcud manbadon zararli
tosirlorin azalmasindan on azi 10 ildir;

4- cii sinif - asag tohliikoya malikdir vo ekoloji sistemi pozur. Oz-6ziina miialico miiddoti on az1 3 ildir;

5- ci sinif - praktiki olaraq tohliikali deyil vo ekoloji sistem praktik olaraq pozulmur.

Tullant1 problemlerindon birido Agac emali sanayesi vo onun tullantilaridir. Agac emali zavodlarinin
oksariyyati, istehsalin sonunda, istifado olunmayan tullantt xammalin toxminon 25-40% -ni yararsiz edir.
Mesolarin qorunmasi tok bir 6lks ii¢lin deyil, biitlin diinya iigiin problem oldugundan, dévriyys vo satis li¢iin
standartlarin yaradilmasi osas zorurotlordondir. Bu normalar agac tullantilarina da samildir.Agac emali
sonayesi insaat materiallar1 sonayesindo on kohnosidir. Agac, agac emali, sellilloz-kagiz vo agac kimya
sonayesi miiassisalorini birlogdirir. Yuvarlaq agac, taxta, agac mohsullari, kagiz vo agac kimya mohsullar
istehsal edir.

Diinyanin meso tosorriifati vo agac emali sonayesinin cografiyast osason meso ehtiyatlarin yerlogmasi
ilomiioyyon edilir. Yer {iziinds iki komaor var:

Simal meso qursagi - osason Avrasiya vo Simali Amerikanin taiga bolgoslorini ohato edir. Burada
iynayarpaqli agac yi1gilir, daha sonra misar taxtalari, taxta I6vholar, selliiloza, kagiz, karton soklindo iglonir.

Bozi olkolor iigiin (Rusiya, Kanada, Isveg, Finlandiya) meso tosorriifati vo agac emali sonayesi
beynalxalq ixtisaslasmanin vacib sahsloridir.

Conub meso qursagi - sort agac yigilir. Burada agac seonayesinin 3vacib bdlgesi var: Braziliya, Tropik
Afrika, Conub-Sorqi Asiya. Komordoki Conubi Amerika on miixtolif vo on zongin agac ehtiyatlarina
malikdir. Yuxarida gostorilon bolgalords yigilan agac asason doniz yolu ilo Yaponiya, Qarbi Avropaya ixrac
olunur vo odun ig¢iin do gedir. Bundan slavs, geyri-agac xammali conub kemor o6lkslorinde foal sokilds
istifado olunur, bambuk (Hindistan), bogassa (Peru), sisal (Braziliya, Tanzaniya), jiit (Banglades) kagiz
istehsal1 tigtin istifads olunur.

Son onilliklarde meso sonayesinin cografiyasinda simal vo conub meso komarlarinin nisbati ilo slagali
ohomiyyatli doyisikliklor hiss olunmaga basladi. Umumiyyatlo, agac yigimi qalxmaqdadir(1965-ci ildoki 2
milyard kubmetrdon 19190-c1 ilds 3,5 milyard kubmetrs). Ancaq 20-ci osrin ortalarinda I komar 6lkalori 11
komaor olkalarindan ¢ox iralids idilarse, indi bu bosluq azalir. On bdyiik agac tadariikgiilori ABS, Rusiya,
Kanada, Hindistan, Braziliya, indoneziya, Nigeriya, Ukrayna, Cin v Isvecdir.

Mesos, agac xammali istehsal edon vo ya emal edon biitiin sirketlor iiglin xammal menbayidir, lakin
unutmaq lazim deyil ki meso canlilar {igiin yasay1s yeridir. Bu sobabdon agac tullantilarini tokrar emali etmoak
¢ox vacibdir, onlardan istehsalda istifade yalniz ilkin agac materialinin qorunmasina gatirib ¢ixarmayacag,
ham do mesalarin qirtlmast hacmini oshomiyyatli doracads azaldacaq agac kasilmolorinids azaltacaqdir.

Agacin kimyovi emalinda (osas alt sonayesi seliiloz istehsalidir) liderlor bunlardir: ABS, Kanada,
Yaponiya, Isve¢, Finlandiya. Conubi komor o6lkelorindon yalmz Braziliya diinya selliiloz istehsalina
ohamiyyatli qatqi tomin edir - 4%.

Kagiz istehsali da artir. Osas kagiz istehsal edon 6lkslor ABS, Yaponiya, Kanadadir.

Igtisadi cohatdon inkisaf etmis va inkisaf etmokda olan dlkolords iimumi vo adambasina istehsal arasinda
ohomiyyatli forglor mdvcuddur.

Diinyada adambasina orta hesabla 45 kq kagiz istehsal olunur. Finlandiya birinci yeri tutur (1400 kq),
Isvecda do gdstariciler yiiksokdir (670 kq). Kanada (530 kq), Norveg (400 kq); Avropada bu gdstaricilor
diinya ortalamasindan yiiksok, Rusiyada iso daha asag1 (35 kq). Inkisaf etmokds olan 6lkolorde adambasina
diison saviyyalar ¢ox asagidir (masalon, Hindistanda - 1,7 kq).

Igtisadi cohotdon inkisaf etmis 6lkolor agac vo taxta vo kagiz mohsullarinin 6n ixracatgisi vo idxalatgist
olub va galir. Osas ixracat¢ilar Kanada, ABS, Rusiya, Skandinaviya 06lkolori, Yaponiya, qismon ABS-dir.
Ancaq son zamanlarda inkisaf etmokds olan 6lkolorden yuvarlaq agac veo islonmis agac ixracatinin payi
artmaqdadir (Malayziya. Braziliya, indoneziya, Filippinlor, Papua Yeni Gine, Fil Disi Sahili, Qabon,
Kamerun).

Agac emal1 sonayesi agac sanayesinin bir qoludur. Xammal kimi miixtalif agaclardan istifads ederok
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agacemali sonayesi mexaniki vo kimyavi-mexaniki emal va agac emalini hoyata Kegirir.

Agac emali sonayesi gpallar, kontrplak, taxta osasli panellor, kirislor, kolo-kotiir kiitlolor, hamginin
masingayirma, avto tikinti, toyyaras istehsali, konvoy qurma vo gomiqayirma, kibrit, mebel, taxta qablar vo s.
ticlin hazir hissalor istehsal edir.

Agac emal1 sonayesi bdyiik sonaye sahosidir. Bura odun xammalinin toplanmasi vo sonraki emali {i¢iin
cixardilmasi, xiisusi meso tosorriifati miiossisalori torofindon hoyata kegirilon giris tullantilarin atilmasi
prosesi daxil olmagdadir.

Keemis Sovet ittifaqr 6z orazisindo Sibir vo Uzaq Seorqin taiga massivlorinin olmasi ilo dévleti
iqtisadiyyatinda qabaqcil mdvqeyi tutub.. Kapitalist diinya 6lkalorindo lider mdvqelori ABS, Kanada, Isveg,
Finlandiya, Fransa, Almaniya, Yaponiya tuturdu. Bu giin agac xammali istehsal edan vacib 6lkslor ABS,
Kanada, Rusiya Federasiyas1, Ukrayna, Isveg, Braziliya, Hindistan, indoneziya, Cin vo Nigeriyadur.

Agac emal1 tullantilarinin kompleks istifadasi problemi, agac kasilmasi sonayesinin baglangicindan bari
inkisaf edir. O dovrde insanlar yasil saholorin azaldilmasi noticasinde yaranan ekoloji problemlor barado
diisiinmiirdiilar. Bu sobabdan tullantilar yer agmagq {i¢iin yandirildi.

Bununla birlikds, agac emali texnologiyalarinin tokamiilii prosesinds, maksimum golir aldo etmoyo
imkan veran avtomatlagdirilmis idarsetmonin inkisafi va taotbiqi ilo, tullantilara miinasiboat doyismoz olaraq
qalmigdir.

Ki¢ik agac emali zavodlari, pullarini emal vo sonraki istifads tigiin texnoloji sxemlorin hazirlanmasina
sorf etmok istomirlar.

Agac emali sonayesinin qaliglarinin tokrar emali problemi bu giin ¢cox aktualdir. Masoalon, toxminon 3
milyon ton agac tullantilar1 Azarbaycan orazisindon sohoratrafi zibilliklora dasinir. Agac emali miiossisalori
olan digar bélgalords da eyni vaziyyat.

Agac emali sonayesindo tullantilarin hacmi, ortaya ¢ixan mohsulun hocmi ilo miitonasib deyil, oksar
hallarda onu asir. Belaliklo, mesadon agac kasarkon va ¢ixararkon, agac xammalinin toxminan 20% -i budagq,
kotiik, kok soklinds tullantidir vo ¢ixarilan toxminan 20% -i ticari olmayan agacdir (odun). Taxta zavodunda
tullantilarin miqdar1 35-42% -dir. Mebel istehsalinda tullantilarin miqdari1 gelon misar agacinin orta hesabla
53-65% -ni togkil edir. Kontrplak istehsal edorkon tullantilar 52-54%, dilimlonmis kaplama - 30-45% toskil
edir.

Miiassisalordo xammalin emali naticosinds yaranan tullantilari agagidaki asas gruplara bolmok olar;

- 16vhalarin va 16vhalarin va alt yohar 16vhalorin quyruglari;

- yumru: misar vo taxta emalinda slde edilon diizaldici (uzununa vo enino) (taxta vo Iovhalorin son
kasikloari), kontrplak kiitiiklorinin, galomlarin kasilmasi, quru bosluqlarin v hissalorin kasilmasi;

- agac emal1 sonayesinds masginlarda bosluqlar va hissalar islonarken alds edilon har ciir yongar;

- taxta tozu vo misar, kosilmis taxta, kontrplak kesmo, homginin agac emali sonayesindo masinlarda
bosluglar vo hissalor emal edilorkon sldo edilon har ciir yonqar; hissolori dozgahlarda vo digor istehsal
proseslorinda iiyiitmo zamani alds edilon agac tozu;

- misar fabriklorinds, kontrplak va selliiloz-kagiz sonayesinds yuvarlaq agacin qabiqlanmasi naticosinds
olds edilon gabiq parcalari.

Bu siyahiya ¢ox sayda emalatxanada va son illorde 6lkamizds yaranan mebel istehsali sahalorinde mebel
istehsali zamani amala galon hom taxta ham da digar kompozit material tullantilar1 (plastik, parga va s.) alave
edilmolidir.

Yuxarida gostarilon tullantilarin hamisi 6lgiilarine géra hals do asas agac emali zavodu avadanliglarindan
istifado edorok faydali mohsullara mexaniki islomo ii¢lin yararli olan is (iri taxta) tullantilar1 vo sonraki
istifads {igiin xiisusi senaye saholorinin yaradilmasini talab edon geyri-is (xirda maddsler) kateqoriyasina da
aid edilo bilar.

Agac tullantilarin istifadesinin osas istiqgamoatlorindon biri istilik vo elektrik enerjisi oldo etmok iiglin
istifads edilmosidir. Son illorde agac tullantilarinin enerji istifadesi onenavi yanacaqlara alternativ olaraq
gobul edilir. Bunun sobobi odun tullantilarinin CO2-neytral olmasi, az miqdarda kiikiird olmas1 va barpa
olunan enerji manbalarine aid olmasidir. Biitiin bunlar son illarde agac tullantilarindan enerji alde etmok
texnologiyalarinin inkisaf etdiyina vo inkisaf etdiyina gatirib ¢ixardi. Olbatdo manfi cohatlor do var: yongar,
16vha, kesik vo yongar soklindo taxta tullantilari, habelo qabiq, dasinmasi vo saxlanmasi ii¢ilin slverissiz
olmagqla yanasi, yiiksak saviyyada oldugu li¢iin miivafiq ilkin hazirliq olmadan yanacaq kimi istifads tiglin do
tosirsizdir..

Tokrar emal prosesinin iki novii var:

* termal lisul vo ya sadaco yandirma. Bu iisul ¢oxdan istifade olunur, lakin olduqca baha basa golir,
¢linki tullantilar xiisusi toyin olunmus yera aparilmali va orada xtisusi avadanliqda yandirilmalidir. Lakin bu
mrtodun heg bir yararinin olmadig1 v tabiats zorari miisyyanlogmisdir.
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« alternativ metod. Bu giin 6lkomizds insanlar bu tisul hagqinda getdikca daha ¢ox disiiniirlor vo Avropa
Olkalorinds uzun miiddatdir istifade olunur. Tullantilari yandirilmasi ii¢iin ¢oxdan enerji istehsal edon ixtira
edilmisdir.

Ikinci {isul yalniz birincisinden daha sada deyil, eyni zamanda bir ¢ox iistiinliikloro malikdir. Yararsiz
qaliglar qaz istehsalina, sla xammal yaratmaq iiclin istifado edilo bilor. Avropa 6lkslorinds elektrik vo
yanacag bu ciir tullantilardan aktiv gokilds alds edilir.

Taxta galiglart ilo no etmok olar? ©n aydin olan1 basmaqdir. Bu proses iki bdyiik problemin hollina
komok edir:

* Tullantilarin hocmini azaltmagla noqliyyat xorclorini 4 - 6 dofo azaldir

* tullantilardan nomi ¢ixarir vo yanma somoraliliyi 30%-don on yiiksok soviyyoys qaldirilir, bu yalnmz
istilik qurasdirilmasi ehtimali ilo mohdudlasir.

Bu iisul 7-8 kubmetr agac tullantisindan bir ton denaver vo ya briketlonmis xammal istehsal edir.
Bununla birlikda, an baglicasi, ortaya ¢ixan mohsulun ton basina minimum satig dayarinin 80 Avro vo
galirliliyinin% 50-don ¢ox olmasidir.

Avropa olkslorinds qranullarin qiymati ton bagina 250 Avroya catir.

Buradan bir sual ortaya g¢ixir: niya insanlar, masalon, odunla istilik yox, bu cir pul &doyirlor?
Odun avtomatik rejimda qizdirmaq tigiin uygun deyil, ancaq granullar vo briket yuyucular uygun golir.

Bu giin ayalotin simal vo sorq bolgslerindo, misar fabriklorini, agac emali miiassisolorini vo galiglart
emal edon kimyovi miiassisalori birlasdiran bir nego agac emali zavodu var. Eyni orazido yerlosirlor vo
miitlaq istehsalata golon biitiin agaclarin tam islonmasini ohato edirlor.

Notica

Odobiyyat monbalarinin, statistik molumatlarin tohlili naticesinds belo gonasto golmoak olar ki, Qoarbi
Avropada vo bir ¢cox bagqa 6lkads son on ilds insanlar tomiz yanacaqlara vo iimumiyyatls tullantisiz istehsala
iz tutdular. Dovlatlorin foal dastoyi vo bu torafdon islora dostok veran subsidiyalarla zaman kegdikco agac
tullantilarinin emalina asaslanan kommersiya layihalorinin daha aktiv inkisafin1 gézlanilir.

Qorbds inkisaf edon tendensiyalar homiso vo ya demok olar ki, hor zaman ticarst tendensiyalarinin
elgilori kimi goriiniir, bu sobabdon do 6lkomizds onlara diqqst yetirmayo dayar. Ekoloji cohotdon tomiz vo
ucuz enerji monbolorino artan global tolobi nozors alarag, agac emali sonayesinini tokrar emali prosesino
dahagenis biidco vo daha ¢ox diqqat ayirilmalidir.
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FiZiKi MUTAGENEZIN PAMBIQ SORTLARININ BIOMORFOLOJi OLAMOTLORINO
TOSIRININ OYRONILMOSI

Xiilasa
Co60 izotopunun miixtalif dozali gamma stialarinin AzNIXI- 104 vo AzNIXI-195 pambiq sortlarinin
toxumlarina sopindon avval tosiri vegetasiya dovriindo, bitki hiindiirliiyiinds, simpodial budaglarda ve kolun
tizorindoaki giirciilorin saymin doyismasine sobab olmusdur. Qamma siialarinin asagi dozada (500 r, 5000 r)
vegetasiya dovrii qisalmig, budagda simpodial budaglarin vo gabiglarin sayr artmig, mutagenin yiliksok
dozalarinda biomorfoloji xiisusiyyatlorin azalmas1 miisahide edilmisdir.
Acar sozlor: pambig, sort, gamma siasi, mutagen, simpodial budaq, vegetasiya miiddati
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Study of the effect of physical mutagens on the elements of cotton varieties

Abstract
The effect of different doses of gamma rays of the Co® isotope on the seeds of cotton varieties AzNIXI-
104 and AzNI1XI1-195 before sowing caused changes in the growing season, plant height, sympodial branches
and the number of bolls on the bush. At low doses of gamma rays (500 r, 5000 r) the vegetation period was
shortened, the number of sympodial branches and bolls in the branch increased, and at high doses of mutagen
a decrease in biomorphological features was observed.
Keywords: cotton, sort, gamma ray, mutagen, sympodial branch, vegetation period.

Giris

Pambiqgiliq kond tesarriifati iqtisadiyyatinin on mithiim vao strateji shomiyyatli saholorindon biri hesab
olunur. Pambiqgiligda mohsuldarligin artirilmasi vo bu sahonin iqtisadi samarsliliyinin yiiksaldilmasi {i¢iin
aparilmis kompleks aqrotexniki todbirlor sistemindo pambiq sopininin optimal miiddstdo basa catdirilmasi
xiisusi yer tutur. Pambigin qisa, alverigli miiddatlordo sopilmasinin bdyiik iqtisadi vo toskilati shomiyyati
vardir. Pambiqeiligin inkisaf etdirilmoasi tgiin yiiksok mohsuldar, yerli soraito uygun, xostalik vo
zorarvericilora qars1 davamli, tezyetison, yiiksok lif keyfiyyatino vo lif ¢iximma malik olan yeni aborigen
pambiq sortlarinin yaradilmasidir. Yeni faydali genotiplordon mohsuldar bitki sortlar1 yaradilmasi ii¢iin
seleksiya metodlar1 — hibridlosma vo se¢mo ilo yanasi miitoraqqi lisul olan tocriibi mutagenezdon genis
istifads edilir. Todqiqatlar gdsterir ki, pambiqgiliqda tesarriifat gqiymatli baslangic materialin alinmasinda an
somorsli {isullardan biri tocriibi mutagenez metodudur. Tocriibbi mutagenez genetika vo seleksiya
tadqiqatlarinda genis totbiq edilir vo seleksiya isini intensivlesdirmok magsadils istifads edilir. Tacriibi
mutagenez metodu ilo yeni pambiq sortlarimin yaradilmasinda yeni metodiki yanagmalar hazirlamaq va
golacakds dyranilmasing ehtiyac duyulur.

Material va metodika

Todgigat materiali olaraq AzNiXi-104 vo AzNIXIi-195 pambiq sortlarinin toxumlart AMEA-nm
Radiasiya Problemlori Institutunda Co® izotopunun 500; 5000; 10000; 20000 va 30000 r dozasi ila
stialandirilmigdir. Nozarot variantt olarag homin pambiq sortlarin1  stialandirilmamis  toxumlari
gotiiriilmiisdiir. Pambiq sortlarinin toxumlart AzZETPi-nin Morkozi Tacriibo Bazasinda agiq tarla soraitindo
aprel ayimn ikinci ongilinliiyiinds 60 x 30 sm - 1 bitki sxemi ilo hor yuvada 2 toxum olmagqla har variant {izro
160 adod toxum 3 tokrarda sopilmisdir.

Tacriibi mutagenez iisulu ilo aparilan tadqiqatlarda seyrsltma aparilmasina yol verilmadiyini nozara
alarag har yuvada mohdud miqgdarda (2 adad) toxum hesabi ilo sopin aparilmisdir. Belo ki, sahada seyraltma
aparilarsa mutasiya ¢iximi faizi pozulur va eyni zamanda bizim igiin vacib olan miisbat istigamatda
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doyisilmis bitkilor mohv edilo bilor. Tadqgiqat zamani gamma siialarinin miixtalif dozalarinin pambiq
bitkisinin hiindiirliiyiinii, simpodial budaqlarin va kolda olan qozalarin sayimni miioyyanlogdirmak ii¢iin har bir
variantda 25 bitki tizorindo 6lgmo vo hesablama islori aparilmisdir. Pambiq sortlarinin hor bir variantinda
bitkilorin vegetasiya miiddoti toyin edilmisdir. Todqgiqatda alinan biitiin gostoricilori biometrik {isulla
B.A.Dospexova [Dospexov, 1985: 351] gora hesablanmisdir.

Tadqiqat hissd

Mutagenlorin pambiq toxumuna tesiri biomorfoloji olamatlorin doyismosine sobob olur. Pambiq
bitkisindo bas veron koskin biomorfoloji doyiskonliklorin sobobi gamma siiasinin tosiri ilo komiyyot
olamatlorinds bir sira paratipik doyiskenlik xarici gerait amillorinin tesirindondir. Pambigin tezyetiskonlyi,
asas govdenin hiindiirliiyii, simpodial budaqlarin say1 ve bir kolda olan qozalarin say1 qamma siiasinin tosiri
ilo yanas1 agrotexniki todbirlorin vo torpag-iglim soraitindon asili olarag miioyyon saciyyoli paratipik
dayiskonliys moruz qalir. Pambigin komiyyot olamotlori bas veron modifikasiya doyiskenliklori bozon
Oziiniin reaksiya normasi haddini asdiqda olamatlords yeni irsi doyiskenliklor bas verir. Bu halda alinan
naticalar illor tizra istigamatli fordi segma yolu ilo barpa edilmisdir [Osadov, Qaziyeva, 2011: 113-115].

Pambiq sortlarinin her-hansi bir tosiro qars1 adaptiv reaksiyasi no qoder yiiksokdirss, onlarin ekoloji
plastiklik gostaricilari do bir 0 qadar genisdir. Bu baximdan adi halda pambiq sortlarinin adaptasiya gabiliy

yati genis monada onlarin straf miithitdo uygunlagsmasini xarakterizo edir.

Qamma siiasinin tosiri ilo pambiq bitkilorindo bir sira faydali (miisbot) vo arzu olunmayan (monfi)
mutasiyalar agkar olunur. Morfoloji vo tasarriifat qiymstli slamotlorine géroa alinan mutasiyalar dominant va
resessiv ola bilor. Faydali (miisbat) mutasiyalara ise pambigin alverisli budaqlanma tipi, budaqglarinin sayinin
doyismosi, qozanin say1 va iriliyi va s. olamatlor daxildir [Tagiyev, 2012: 32-35; Coban, Cigek, Yazi¢1, 2017:
232-235].

Pambigin miiasir toloblora cavab veracok sortlarin yaradilmasinda ssas gostericilorden biri do onlarin
tezyetiskonlik olamotidir. Tezyetiskonlik sabit, ¢ox vacib olamotdir. Vegetasiya miiddotinin qisalmasi
mohsuldarliga, lifin keyfiyyastino ohomiyyatli doracods tasir etmoklo pambigin becorilmo arealinin
genislonmasine sabab olur. Bitkilorin vegetasiya miiddeatinin bir ne¢o giin qisaldilmasinin boyiik bioloji vo
tosarriifat shomiyyati vardir. Eyni zamanda sortlara maxsus olamotlor kompleksinin formalasmasinda torpag-
iglim soraitinin vo aqrotexniki todbirin do rolu boyiikdiir [Allahverdiyev, Oliyeva, 2019: 11-13; Hasonov,
Marlamova, 2012: 63-66].

Aparilan todgigatda gamma siliasinin sopingabagi pambiq toxumuna tesir etmoklo vegetasiya miiddati
oyronilmisdir. Cadvoldon goriindiiyii kimi, AzNiXi-104 pambiq sortunun variantlar1 iizro vegetasiya
miiddatlori nozarst variantina nisbaton miixtalifdir. Belo ki, gamma siiasinin 500 r variantinda vegetasiya
miiddati 128 giin olaraq nozarat variantina nisbaton 6 giin tezlogso do (nazarat variantinin vegetasiya miiddeti
134 giindiir), 5000 r-do 130 giino, 10000 r-do 129 giino, 20000 r-do 133 giina, 30000 r-do ise 136 giino
barabar olmusdur.

AzNIiXi-195 pambiq sortunda da bu qanunauygunluq miisahido olunur. Qamma siiasinin asag
dozalarinda forq 4 giin tez, 20000 r-do 127 giin olmagqla 3 giin, 30000 r-ds 130 giin olmaqla nazarstden 6 giin
gec basa catmugdir. Mioyyon edilmisdir ki, gamma siiasinin tasirindon vegetasiya miiddstlarinin
doyisilmasinda pambiq sortlari arasinda az forq alinir.

Demoli, alinan naticolor gostorir Ki, har iki pambiq sortunda gamma siiasinin yiiksok dozalarinda
vegetasiya miiddatlori nazarato nisbaton uzanir. Qamma siiasinin asagi dozalarinda vegetasiya miiddoati 3-6
giin qisalir ki, bu da mutagenin yumsagq tasiri ils izah olunur.

Pambigin bir sira morfoloji slamatlarinin (kolun formasi, simpodial vo monopodial budaglarin sayi, asas
govdonin hiindiirlilyli, budaglanma tipi, bir kolda olan qozalarin say1 va s.) cargoarasi becormolors aid
aqrotexniki todbirlorin diizgiin yerina yetirilmasi vo mohsulun masinla yigilmasi baximindan shomiyyati
vardir.

Kolun yigcam olmasi hor hektardan 80-100 min bitkinin yetsdirilmasine, vegetasiyanin sonuna qodor
corgoarasi qulluq islorinin mexaniklogdirilmis tisulla yerins yetirilmasinae vo mahsulun itkisiz olaraq yigimina
saorait yaradir. Lakin, saxali budaqlanan sortlarda qozalarin yetisma fazasi uzanir, vegetasiya dovriinds corga
aralarinin becarilmasi ¢atinlasir, mohsulun tam va qisa vaxt arzinds toplanmasi longiyir. Pambigin mexaniki
becarilmosindo vo mohsulun artirilmasinda bitkinin osas goévdesinin ohomiyyati vardir [Seyidoliyev,
Baxsoalizade, Mommadova, 2013: 9-12; Oglake¢1, 2012]. Bitkinin asas goévdasinin normal inkisafi sortun
genotipindon, aqgrotexniki todbirlordon, torpag-iglim soraitindon vo sS. asilidir. Osas govdedo simpodial
budaqlarin vo qozalarin saymin ¢ox olmasi mohsuldarligin yiiksok olmasi ii¢iin zomindir [Tagiyev,
Nozarsliyeva, 2019: 55-57].
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Qamma siiast pambigin osas govdesinin hiindirliyliniin doyismosina do tesir edir. Bu istigamotda
aparilan ¢oxsayl todqiqatlarla tosdiq edilmisdir ki, pambigin asas govdesinin hiindiirlilyli gamma siiasinin
tosirino daha ¢ox moruz qalir. Belo ki, gamma siiasimin aktivlik doracasi vo dozalarindan asili olaraq
pambigin asas govdasinin gostaricilori do miixtalif olur. Tadqiqatda asas gdvdonin hiindiirliiyli gostoricisi
yetisgmo fazasinda toyin edilmisdir. Cadvaldon goriindiiyii Kimi, gamma siiasinin dozalar1 doyisdikdo
bitkilorin osas gévdasinin hiindiirliiyiiniin dl¢iilori do doyisir. AzZNIXI-104 pambiq sortunda nozaratds osas
govdonin orta hiindiirliiyti 94.9 + 4.28 sm oldugu halda 500 r dozasinda 111.1 + 4.27 sm, 5000 r dozasinda

116.4 + 3.02 sm, 10000 dozasinda 119.3 £ 3.38 sm, 20000 r dozasinda 125.2 £+ 3.27 sm va 30000 r
dozasinda isa 121.7 + 3.02 sm olmusdur.

AzNIXi-195 pambiq sortunda osas gévdonin hiindiirliiyii oksor tosir variantlarinda AzNiX1-104 sortuna
nisboton yiiksok olmusdur ki, bu da AzNIXI-195 sortunun daha mutabil olmast ils izah olunur.

Pambiq bitkisindo budaglanma tipinin doyismosinin praktiki ohomiyyati ¢oxdur. Belo ki, pambiq
yigiminin mexaniklogdirilmosinds simpodial budaglarin say1 va hansi tips aid olmasi xiisusi shomiyyat kasb
edir. Mohsuldarliq bir sira komponentlarden, bir kolda olan qozalarin sayindan, bir qozadan alinan xam
pambigin kiitlosindon, homginin simpodial budaqglarin sayimndan asilidir vo mohsuldarligi artiran komiyyot
olamotlorindon [Ozel, 2015: 102]. Malumdur ki, hor bir pambiq sortunun ziinamoxsus budaglanma tipi vo
simpodial budaqglarinin say1 olur. Pambigin digor slamatlori kimi onlarin da qamma siiasinin tasirine moruz
qalmast Oyronilmisdir. Coadvoldo toxuma sopingabagi gamma siiasinin tosirinden M;j-do simpodial
budaglarinin sayinin doyisilmosi gostorilmisdir. AzNIXI-104 pambiq sortunda gamma siiasmin 500 r
dozasinda simpodial budaqlarin say1 13.4 + 1.48 adad, 5000 r-do 13.9 + 1.95 adad olmagqla nozarst variantini
istolomisdir. Qamma siiasinin yiiksok dozasinda (30000 r) simpodial budaqlarin sayr 11.1 £ 1.68 odad
olmagla nozarst variantindan az olmusdur.

Cadval.

Qamma siiasinin pambiq sortlarinin toxumlarina tasirindon alinmis bitkilarn morfoloji alamatlari

Qamma Bitkilorin Simpodial Bir kolda olan Vegetasiya
sliasinin hiindiirlityii, sm (X |budaglarin say1,adod |qozalrin say1, adod(X| miiddati, giin (X £

dozalari, r +S,)) x<S,) +S,)) Sy)

AzNiXi-104

Nozarat 04.9 +4.28 12 +1.41 16 +1.44 134

500 111.1+4.27 13+1.48 16+ 1.53 128

5000 116.4 = 3.02 14 +1.95 17 +1.66 130

10000 119.3+3.38 14 +1.32 17 +1.61 129

20000 125.2 +3.27 12 +1.49 16 + 1.66 133

30000 121.7 + 3.02 11+ 1.68 14+1.71 136

AZNIXi-195

Nozarat 113.1+2.52 12 + 1.66 17+ 1.55 124

500 118.5+2.96 14 +1.61 17 +1.53 120

5000 121.3+3.38 14 +2.01 17 +1.82 120

10000 126.4 +3.34 15+ 1.67 18+1.32 121

20000 118.3 + 3.50 14+ 1.75 16+ 1.53 127

30000 112.1 + 3.57 13+ 1.77 15+ 1.58 130

AzNIXI-195 pambiq sortunda da buna oxsar doyiskonlik miisahido edilib. Bu sortda simpodial
budaqglarin say1 gamma siasmin 500 r-do 13.6 + 1.61 odod, 5000 r-do 14.3 + 2.01 odad olmagla
nozaratdon yiiksak olmusdur. Qamma stiasinin 10000 r-do simpodial budaglarin say1 15.0 £ 1.67 adad,
20000 r-do 13.8 £ 1.75 adad, 30000 r-do 12.9 + 1.77 adad qeyds alinmigdir. Demali, gamma siias1 pambiq
sortlarinin simpodial budagqlarinin sayinin doyismasina sabab olur.

Mohsuldarligin artmasina tasir gostoran an baglica slamatlordon biri do bir kolda olan qozalarin sayidir.
Tadgiqatla gamma sliasiin sopinqabagi toxuma tosir etmoklo pambigin asas mshsuldarliq elementlorinden
biri olan bir kolda olan qozalarin saymnin doyigmasi dyronilmisdir. Cadvaldon goriindiiyii kimi, M;-do gamma
stiasinin 500 r dozasinda bir kolda olan qozalarin say1 16.5 = 1.53 adad, 5000 r-do 16.8 + 1.66 adad, 10000 r-
do 17.0 £ 1.61 odad, 20000 r-do 16.5 £ 1.66 adad, 30000 r-do iso 14.5 £ 1.71 adad olmusdur. Qozalarin on
¢ox say1 gamma siiasinin 10000 r dozasinda miisahido edilmisgdir.

AzNIXI-195 pambiq sortunda da buna oxsar doyiskenlik miisahido edilmisdir. M;-da bir kolda olan
qozalarin say1 azalmig vo yuxar dozalarda qozalarin say1 az olsa da 10000 r variantinda da nozarst variantina
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nisbatan iistiin olmugdur. Ogar nozaratds qozalarin say1 17.0 &+ 1.55 adad olmusdursa, gamma siiasinin 500 r
dozasinda bu gostarici 17.4 £ 1.53 adad, 10000 r-do iso 18.3 & 1.32 adad olmusdur.

Noatica

Qamma siiasinin toxumlara sopinqabag tasirindon mutagenin dozasinin artmasi bir kolda olan

qozalarinsay1 azalmasina, agsagi doza iso qozalarin saymin artmasina sobab olmusdur.

10.
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COLILABAD KADASTR RAYONUNUNDA TORPAQ TiPLORININ COGRAFi YAYILMASI VO
APARILMIS ILKIiN COL-TODQIQAT iSLORI

Xiilasa

Colilabad kadastr rayonunun torpaq Ortllyliniin formalagmasina tasir edon amillor orazide torpaq
omalagolmo proseslorinin miixtalifliyinin sabablarindon biridir. Zonadaxili torpaqlar cografi paylanmasina
gora orazinin hiindirliytiniin doyismosi ilo slagadar saquli rayonlagdirma ganunlarina tabedir. Colilabad
kadastr rayonu c¢ox boyiik oraziyo malik olmamasina baxmayaraq, onun ayri-ayri hissalori bioiqlim vo
biogeokimyovi xiisusiyystlorin forqliliyi ilo xarakterizoe olunur. Maqalado Coslilabad kadastr rayonunda
formalagmis osas torpaq novlorinin torpaq-ekoloji soraitdon asili olaraq irimiqyasl torpaq xoritoesi asasinda
tohlili vo cografi koordinatlar1 gostarilir. Torpaglarin miiqayisali vo ekoloji giymatlondirilmasini hoyata
kegirmok {igiin tadqiq olunan orazids torpaq sahalori qurmusuq. Hazirda kasilmis niimunalor metodologiyaya
uygun olaraq fiziki-kimyavi analiz ii¢lin laboratoriya morholosindadir

Acgar sézlor: torpagin tipi, mexaniki taorkib, torpagin strukturu, torpagin profili, GPS

Narmin Zakir Najafova
Baki Dévlat Universiteti
narmin.najaf@hotmail.com

Geographical distribution of land types and primaryfield research work in
Jalilabad Cadastral district

Abstract

Factors influencing the formation of land cover of Jalilabad cadastral region are one of the reasons for
the diversity of soil formation processes in the area. Intra-zonal soils are subject to the laws of vertical
zoning due to changes in the height of the area due to its geographical distribution. Despite the fact that the
Jalilabad cadastral region does not have a very large area, its separate parts are characterized by differences in
bioclimatic and biogeochemical characteristics. The article shows the analysis and geographical coordinates
of the main soil types formed in the Jalilabad cadastral region on the basis of a large-scale land map,
depending on the soil-ecological conditions. In order to carry out comparative and ecological assessment of
soils, we have made land plots in the study area. Currently, the cut samples are in the laboratory stage for
physical and chemical analysis in accordance with the methodology.

Keywords: soil type, mechanical composition, soil structure, soil profile, GPS

Giris

Torpagemslogatiren amillarin (iglim, relyef, canli orqanizmlor vo torpaqemslogatiran siixurlar) zaman
daxilinds tarixen formalasmis qarsiliglh miinasibatlorinin naticasi kimi genetik torpaq tiplori formalagmisdir.
Burada aparici rolun hidrotermiki amilo (rejima) moxsus olmasi, istilik vo riitubatliliyin tesiri V.R.
Volobuyeva gora torpagomalogalmonin asas amili hesab olunmalidir [Bono6yes B.P,1963, 259 c].

Miixtolif dovrlords tadqiqatgilar torafindon forqli tosnifat sxemlori toklif edilmisdir. Homin tosnifatlarda
hidrotermiki, termiki vo antropogen amillor nozers alinmaqla “torpaq ailesi”, “torpaq sinifi” vo Yya
“torpaglarin geokimyavi assosiasiyalar1’” kimi taksonomik vahidlor iroli siiriilmiisdiir [T'epacumor M.I.
Mocksa, 1987, 224 c.]. Torpaglarin tesnifati qurularken onlarin tarixan inkisaf edib formalasdigi mekan va
tarixi kegmis homiso 6n planda olmusdur.
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XIX asrin sonu vo XX osrdo Rusiyada vo sonradan SSRi-do todqiqatgilar [Jlo6posonbckuii I'.B.,
Saiinensman @.P, 2008, c. 623-625.] torpaqlarin tosniflogdirilmosi zamani 4 asas marhslodon ibarot todqiqat
metodunu irali siirmiiglor: 1) ¢6l todqigatlari zamani torpaqlarin genetik adlarinin miioyyonlosdirilmasi
moqsadilo morfoloji slamatlorin Gyranilmasi; 2) laboratoriya tadqiqatlari vasitasilo topagin torkib vo xassolari
osasinda onun nomenklaturasini doqiqglosdirmok; 3) torpaq Ortiiyiinin yayildigi mokanda zonalliq
ganunauygunluguna miivafiq olaraq tarixi-genetik arasdirmalar asasinda torpaqlarin tipoloji tosnifat sxemini
qurmag; 4) tesnifat sistemino uygun olaraq orazinin torpaq Ortiiyiinii xaritalogdirmok. Torpaq Ortiiyiine aid
todgiqatlarin noticosi olaraq “torpaglarin diagnostikasi-nomenklaturasi-tosnifati-xaritologdirilmasi” metodu
hal-hazirda 6z ohomiyystini saxlamaqdadir. Torpaq ortiiyiino dair bu metod osasinda oldo olunan
molumatlarin ham elmi-nazari, ham doa praktiki ohomiyyati vardir.

Colilabad kadastr rayonunun torpaq Ortiiyiiniin formalagsmasina tosir edon amillor orazido
torpagemoalogolma proseslorinin miixtolifliyinin gortlondiron soboblordondir. Zonadaxili torpaglar 6ziiniin
cografi paylanmasina gors orazinin yiiksokliyinin doyismesi ilo slagedar saquli zonalliq qanunauygunluguna
tabedir. Colilabad kadastr rayonunun ¢ox da boyliik oraziye malik olmamasina baxmayaraq, onun ayri-ayri
hissalori bioiglim va biogeokimyavi xarakterlarine gors forgliliyi ilo saciyyalanir.

Calilabad kadastr rayonunda torpaqlarin tosnifatlasdirilmasi, cografi yayilma qanuna uygunluqlarmin
Oyronilmasi tiglin todqiqat orazisinin tobii-ekoloji goraitinin dyronilmasi vo ¢dl todqiqatinin aparilmasi ilkin
qarsiya qoyulan masalalorden biridir.

Tadqgiqatin obyekti vo metodikasi. Azorbaycan Respublikasi Calilabad kadastr rayonuna aid olan
Colilabad inzibati rayonu orazisindo formalagsan hakim torpaq tiplori olan: ¢omonlosmis-qohvoyi, dag-
gohvayi, yuyulmus dag-qohvoyi, suvarilan ¢omonlogsmis gohvoyi, suvarilan sorakotvari tiind ¢omon-boz,
comonlosmis boz-qahvayi, suvarilan gleyvari ¢omonlogmis-gohvayi, gohvayi-gomon, karbonatli ¢iirtintiilii
bataqli, gleyvari a¢iq ¢aman-boz va qaysaqli soranlar asas tadgiqat obyekti kimi segilmigdir.

Colilabad kadastr rayonu torpaglarinin miiqayisali vo ekoloji giymotlondirilmasinin aparilmasi tigiin
tadqiqat orazisinds torafimizdon torpaq kesimlori qoyulmusdur. Hal-hazirda gétiiriilmiis kesim niimunalori
metodikaya uygun olaraq fiziki va kimyavi analizlor aparilmasi tigiin laboratoriya morholasindadir.

Torpaqlarin ~ bonitirovkast  vo  agroistehsalat  qruplasmast  Q.S.Mommoadovun  (1997) o
S.Z.Mammadovanin (2005) metodikasina uygun olaraq aparilacaqdir. ©lavo olaraq torpaqglarin ekoloji
giymatlondirilmasi {igiin an son metodogiyalara (yerli vo xarici) istinad edilocokdir [Mammadov Q.S, 1988,
281s.].

Tahlil vo miizakirs. Todqiqat isinin osas moqsadi miiasir texnologiyalar asasinda Caslilabad kadastr
rayonu torpaglarinin ekoloji qiymotlondirilmasinin aparilmasidir. Magsada nail olmagq {igiin qarsiya asagidaki
vazifalarin yering yetirilmasi qoyulmusdur: Colilabad kadastr rayonunun tabii-ekoloji soraitinin dyronilmasi;
¢ol todqgiqatinin aparilmasi; torpaq Ortiiyliniin hortorafli todqiqi osasinda orazinin torpaq xaoritosinin
islonilmoasi vo naturaya uygun doqiqlosdirilmasi islorin aparilmasi; todqiq olunan orazilorin keyfiyyatco
qiymatlandirilmasi; tashih amsallari totbiq etmokls agiq vo yekun bonitet skalalarinin qurulmasi; agiq bonitet
skalas1 osasinda aqgroistehsalat qruplasmasiin aparilmasi vo kartogramlarmin tortib edilmosi; orazi
torpaqlarinin ekoloji gqiymatlondirlmasinin aparilmasi vo ekoloji gqiymatlondirma xaritslarinin tortib edilmasi
Vo S.

Isin mogsadindan irali galorak, torafimizden ilkin olaraq 2019 vo 2020-ci illor orzinds Calilabad kadastr
rayonunda ¢6l todqgiqat marholasi {iglin ezamiyyatdo olunmusdur. Calilabad kadastr rayonuna aid olan:
Colilabad zona tocriibo stansiyasi, Kiirdlor kondi, Qarakazim, Uctops, Tozokend, Mugan, Kazimabad,
Uzuntopa kandlorindon torpaq niimunolori gotiiriilmiisdiir. Homginin orazide bitkigilikle olagodar olaraq
taxil, glinoabaxan, torovoz, kartof, iizim vo s. bitkilorin altindan da torpaq niimunslori gétiiriilmiisdiir. Buna
uygun olarag 10 osas kosim vo 20 olavo kesim qoyulmusdur. Hor bir kosimin koordinatlarimi vo
hiindiirliyiinii geyd etmok iiciin GPSMAP 60CSx GPS-don istifads edilmisdir. GPS vasitasi ilo gotiiriilmiis
koordinatlar ArcGIS program tominatinin uygun alatlori ilo melumat bazasina yerlosdirilmisdir.

1 némrali kesim Calilabad rayonu zona tacriibs stansiyasindan deniz soviyyssinden 58 m hiindiirliikkde
N39°13'88,5"; E 048°27'385" cografi koordinatlari olan ¢omonlosmis-qohvayi torpaq tipindon
goturtilmisdir. Makrorelyef dagstoyi diizonlikdon ibarstdir. Orazi alcaq topsliklorden ibaratdir.
Torpagomomlogatiron vo dosoms siixurlarina shongdash vo digor karbonath siixurlarin elliivisi aid edilir.
Orazi ¢ox zoif eroziya dorocosino ugramusdir. Torpaq profili asagidaki kKimidir: 0-11 sm gqonur rongli,
kaltonvari strukturlu, orta gillicali mexaniki tarkibli; bark kipliys malik; kok va kokceiiklar, hagorat yollari, iri
catlardan ibarat yeni téromolor vo modxullar, 10%-li HCI mohlulunda qaynamur; riitubetliliyi az nomli;
kegidlorin goriinmosi iso tadricidir. 11-32 sm- tiind sabalidi; strukturu gozvari koltonvari; orta gillicali;
kipliyi bark; kok va kdkciiklor, hagorat yollari, xirda gatlardan ve az qahvayi lokalordon ibarat yeni téramalor
va madxullar; qaynamir; nomli; kecidi todricidir. 32-75 sm- agiq gshvayi; strukturu qozvari denaver; orta
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gillicali; kipliyi az bark; kok vo kokciiklor ibarat yeni téromalor vo madxullar; qaynamir; nomli; kegidlari
tadricidir. 75-106 sm — ag1q gshvayi; struktursuz; yiingiil gillicali; az bark; az kokciikler va ag gozciiklordon
ibarat yeni toromolor vo modxullar; orta gaynama; namli; kegidlori todricidir. 106-125 sm agiq gohvayi;
struktursuz; gilli; bark; nadir kokciiklor vo az masamolordon ibarat yeni téramalor vo madxullar; nisbaton
siddotli gaynama; nomli; kegidlori todricidir.

Dag-qohvayi torpaglarda 2 N-li kosim, cografi koordinatlart N39°11'58,5"; E048°23/'96,2olan, doniz
soviyyasindon 195 m yiiksokliko malik olan Kiirdlor kondindon bugda, noxud sahslori altindan
gotiiriilmiisdiir. Makrorelyef dagliq, mikrorelyef iso dalgali alcaq dagliqdir. Torpagemamlogatiron vo dosomo
stixurlarina ohongdasli vo diger karbonath siixurlarin elliivisi aid edilir. Bitki Ortiiyli osason miixtslif nov
gangqallar, cobanyastigi, kasn1 razyana, toppuztikan, qaratikan, bdyiirtkan kollari, qaragat kollari, yemisan,
salfeyin novleri vo miixtolif név ot bitkilorindon ibarstdir. Kasimin profil boyu morfoloji tosviri asagida
gostarilmisdir: 0-8 sm qohvayi rongli; qozvari denaver strukturlu; yiingiil gillicali; kipliyi yumsaq; goxlu kdk
vo kokctiklor, kok ciirlintiilori, hagorat yollarindan ibarat yeni toromolor va madxullar; 10%-li HCI
mohlulunda siddstli qaynama; riitubetliliyi quru; kegidlorin goriinmasi isa todricidir. 8-24 sm agiq gohvayi;
koltonvari; orta gillicali; bark; kdk vo kokciiklor, kok ¢iiriintiilori, xirda dag donaciklari vo hagarat yollarindan
ibarot yeni toromolor vo moadxullar; siddotli qaynama; nomli; kegidlori aydindir. 24-82 sm agiq gshvoyi;
struktursuz; yiingiil gillicali; kip; az kokciiklor, kok ¢iiriintiilori, coxlu ag lokslorden ibarat yeni toromalor vo
madxullar; ¢ox siddestli gaynama; nomli; kecidlori aydindir. 82-105 sm ag calarli agiq gohvayi rongli;
struktursuz; gilli; kipliyi boark; seyrok ag lokoalor, masamalordon ibarat yeni téromalor vo modxullar; ¢ox
siddatli qaynama; nomli; kecidlari todricidir.

 §

Kesim 2

Sakil 1. 2 sayli kasimin torpaq profili (solda) va google earth-dan goriiniisii (sagda)

Modanilosmis tipik dag-qohvayi torpaqlarda 3 N-li kosim, cografi koordinatlari N39°18'59,1”; E 048°
16'12,4", doniz soyissesindon hiindiirliiyii 194 m, tobii tosorriifat yeri taxil vo donli bitkiler olan Qarakazim
kondindan gotiiriilmiisdiir. Makrorelyef dagliq, mikrorelyef isa dalgali algaq topolikdir. Bitki oOrtiiyii asason
vazarak, kasni, tarla sarimsagi, alag gangal, ¢obanyastigi, rayqras ve basqa bitkilorinden ibaratdir.
Torpagomamlagatiron vo dosomo siixurlarina karbonatsiz gilli sistlorin elliivisi aid edilir. Kasimin profil
boyu morfoloji tosviri asagida gostorilmisdir: 0-27 sm bozumtul qonur rongli; qozvari denaver strukturlu;
yiingiil gillicoli mexaniki torkibo malik; kipliyi yumsaq; kdk vo kokciiklor, bitki ¢lirlintiilori, ¢atlar vo iri
mosamoalordon ibarst yeni téromoslor va madxullar; 10%-1i HCI mohlulunda orta qaynama; riitubatliliyi quru;
kegidlorin gorliinmaesi isa tadricidir. 27-58 sm bozumtul tiind qohvayi rongli; narin denaver strukturlu; yiingiil
gillicali; kipliyi yumsaq; kdk va kdkeiiklar, bitki ciiriintiilori, hagorat yollari, xirda ¢atlar vo iri masamalordon
ibarat yeni toromolor vo madxullar; orta qaynama; quru; kegidlori tadricidir. 58-81 sm boz-qohvayi rongli;
narin denovar strukturlu; yiingiil gillicali; kipliyi yumsagq; kokeiiklor va bitki ¢iiriintiilori ibarat yeni tdromolor
vo madxullar; zeif gaynama; quru; kecidlori todricidir. 81-118 sm agimtil loksli aciq gshveyi rongli;
struktursuz; gilli; kipliyi bark; ¢coxlu ag gdzciiklordon ibarat yeni toromslar vo madxullar; siddstli qgaynama;
riitubatliliyi az nomli; kegidlori aydindir.

Suvarilan ¢omonlosmis qohvayi torpaglarda 4N-li kosim cografi koordinatlari N39°19'93,4"; E
048° 27'46,8", doniz soviyyesinden 32 m yiiksokliys malik olan Ugtopo kondinden gotiiriilmiisdiir.
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Conuba az maili diizenlik olan mikrorelyefo malikdir. Bitki oOrtliyii osason dovatikani, kasni,
alaganqal,¢cobanyastigi, yaban1 volomir, gdygicok tikan, tarla sarimsagi, vozorok vo qirxbugumdan ibaratdir.
Torpagomalogoatiron vo dosomo siixurlarina ohongdasli vo digor karbonatli siixurlarin elliivisi aid edilir.
Kosimin profil boyu morfoloji tosviri asagida gostorilmisdir: 0-25 sm sabalidi rangli; koltonvari strukturlu;
agir mexaniki torkibo malik; Kipliyi agir gillicoli; kdk vo kdokciiklor, kok ¢iirtintiilori, seyrok vo xirda
daslardan ibarat yeni toromolor vo madxullar; 10%-li HCI mohlulunda ¢ox zoif gaynama; riitubatliliyi quru;
kegidlorin goriinmosi iso tadricidir. 25-56 sm qgohvoyi; qozvari koltonvari strukturlu; orta mexaniki
tarkibli; az bork; kok va kokciiklor, kok clrlintiilori, xirda ¢atlardan ibarat yeni téromolor vo modxullar;
¢ox zoif gaynama; riitubatliliyi az nomli; kecidlori tadricidir. 56-87 sm agiq sabalidi; gozvari strukturlu;
orta mexaniki torkiba malik; Kipliyi bork; seyrok kokciiklordon ibarat yeni toromolor vo madxullar; zoif
gaynama; az nomli; kegidlori todricidir. 87-116 sm ag calarli gohvoyi rongli; struktursuz; gilli;
kipliyi bork; coxlu ag gozciiklordon ibarat yeni toromolor vo madxullar; siddatli qaynama; riitubatliliyi az
nomli; keg¢idlori aydindir. Suvarilan sorakatvari tiind ¢omon boz torpaglarda 5 némrali kesim cografi
koodinatlar1 N39°22'64,0":

E 048°31'99,8" doniz soviyyesindon 4 m yiiksokliyo malik olan Tozokend kendinden gtiiriilmiisdiir.
Conuba az maili diizenlikdon ibarat olan mikrorelyefo malikdir. Kosim tobii tasorriifat yeri giinobaxan, yonca
olan orazidon gotirilmiisdir. Bitki Ortiiyli osason ¢obanyastigi, kalig, doveotikani, amarant, avalik, tarla
sarimsagl, porpatOylin, qurxbugum vo vozorkden ibarstdir. Torpagomomlagstiron vo ddsome siixurlarina
ohongdast vo digor karbonath siixurlarin elliivisi aid edilir. Kasimin profil boyu morfoloji tosviri asagida
gostorilmisdir: 0-11 sm tiind boz rongli; kaltonvari strukturlu; yiingiil gillicali mexaniki torkibs malik; kipliyi
az bork; kok vo kokciiklor, tok-tok hogorat yollarindan ibarat yeni téromolor vo modxullar; zoif qaynama;
ritubatliliyi namli; kegidlorin goriinmasi isa tadricidir. 11-29 sm tiind qonur; koltonvari strukturlu; orta
gillicoali; Kipliyi bark; kok vo kokciiklor, masamolordon ibarat yeni téromolor vo modxullar; zoif qaynama;
riitubatliliyi nomli; kegidlori todricidir. 29-61 sm ag1q qonur; struktursuz; yiingiil gillicali; kipliyi az bark;
kok vo kokciiklordon ibarat yeni toromolor vo modxullar; siddstli qaynama; riitubotliliyi nomli; kegidlori
tadricidir. 61-92 sm ag calarli agiq bozumtul rongli; struktursuz; gilli; Kipliyi yumsaq; coxlu ag lokolor vo
tok-tok kokciiklordon ibarat yeni toromslor vo madxullar; siddestli qaynama; riitubstliliyi nomli; kecidlori
todricidir.

Comoanlosmis boz-qahvoyi torpaglarda 6 nomroli kosim, cografi koodinatlart N39°23'90,8"; E 048°
44/0,06"doniz soviyyesindon -27 m yiiksokliys malik olan srazidon gotiiriilmiisdiir. Makrorelyef salyan diizi,
mikrorelyef iso diizonlikdir. Bitki ortiiyli osason sorangs, sahverdi, dovatikani, act yovsan, otirli yovsan,
rozamarin, c¢oxlu migdarda yulgun vo tok-tok badamdan ibaratdir. Torpagamemlagatiron vo ddsomo
stixurlarina qumlu lilli doniz sahili delta ¢okiintiilori aid edilir. Kasimin profil boyu morfoloji tosviri asagida
gostorilmigdir: 0-10 sm boz rongli; qozvari denovoar strukturlu; yiingil gillicali mexaniki torkiba malik;
kipliyi yumsaq; kok vo kokeiiklor, hosorat yollarindan ibarst yeni téromolor vo madxullar; 10%-li HCI
mohlulunda siddstli qaynama; riitubatliliyi quru; kegidlorin gériinmasi iss tadricidir. 10-25 sm nisbaton tiind
gohvayi rangli; narin strukturlu; orta gillicali; kipliyi nisboton bark; kok va kdkciiklor, ag gozciiklordon ibarat
yeni tdromolor vo madxullar; siddatli qaynama; riitubatliliyi nemli; kegidlori tadricidir. 25-44 sm tiind qonur;
koltonvari strukturlu; gilli; kipliyi bark; kok vo kokciiklor, ¢coxlu miqdarda ag gozciiklorden ibarst yeni
toromolor vo madxullar; siddstli qaynama; riitubatliliyi nomli; kegidlari tadricidir. 44-116 sm agiq qohvayi;
qumsal strukturlu; kipliyi yumsaq; seyrok pas lokslorindon ibarot yeni toromolor vo moadxullar; siddstli
gaynama; riitubatliliyi nomli; kegcidlori todricidir. 116-145 sm aciq gohvayi; qumsal strukturlu; Kipliyi
yumsaq; seyrak pas lokalari, gdyiimsov lil ¢okiintiilarindan ibarat yeni téramalar vo madxullar; orta doaracali
gaynama; riitubatliliyi nomli; kegidlari tadricidir.

(e G

Sokil 2. 6 sayli kasimin torpaq profili (solda) va google earth-dan goériiniisii (sagda)
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Suvarilan gleyvari comonlosmis-gohvayi torpaglarda 7 ndémrali kesim cografi koodinatlar1 N39°09/
53,8" E 048°34'20,0"doniz soviyyesindon 4 m yiiksokliyo malik olan Mugan kendindon gétiiriilmiisdiir.
Mikrorelyefi diizonlikdir. Kasim tabii tosorriifat yeri {iziimliikk olan orazidon gdtiiriilmiisdiir. Bitki Ortiiyii
osasan iiziim sahasi, tarla sarimsagi, sarigigak, qangal, biiliil, lala, cincilim, ovalik, timafeyevka, vozarok,
amarant, aciqovuq vo yabani kignisdon ibaratdir. Torpagomomlogatiron vo dosoms siixurlarina qumlu lilli
doniz sahili delta ¢okiintiilori aid edilir. Kosimin profil boyu morfoloji tosviri asagida gosterilmisdir: 0-18 sm
tiind qonur rongli; kaltenvari strukturlu; agir gillicali mexaniki tarkibli; kipliyi bark; kdk ve kokctiklor, bitki
clirintiilorindan ibarat yeni toromalar vo madxullar; gqaynamir; az namli; kegidlorin goriinmasi iss tadricidir.
18-47 sm tiind gohvayi; struktursuz; agir; kipliyi bark; kdk vo kokciiklor, gara lokslor, yaga oxsar ibarat yeni
toromolor vo madxullar; qaynamir; nomli; kegidlori todricidir. 47-89 sm aciq gshvayi rongli; struktursuz;
gilli; xirda daglar, mosamolor, yaga oxsar goriintidon vo qaramtil lokolordon ibarat yeni toromolor vo
madxullar; qaynamir; riitubatliliyi nomli; kegidlori todricidir. 89-105 sm agiq gohvayi; struktursuz; gilli;
kipliyi kip olan; xirda daglar, mosamoalar, yaga oxsar goriintiidon vo qaramtil lokalordon ibarat yeni toromalor
vo madxullar; orta doracods gaynama; nomli; kegidlori todricidir.

Qohvayi-coman torpaqlarda 8 nomrali kesim, cografi koodinatlart N39°08'58,9"; E 048°38/15,8"doniz
saviyyasindon -18 m yiiksokliys malik olan Kazimabad kondindon gdtiiriilmiisdiir. Mikrorelyefi diizonlikdir.
Kasim tobii tesarriifat yeri liziimliik olan srazidon gotiiriilmiisdiir. Bitki Ortiiyii osason timafeyevka, setilnik,
ovalik, rayqras, gdycicoktikan, ala qangal, 3 sira palid mess zolagi, ¢oban yastig1 vo dovatikanidan ibarotdir.
Torpagomamlogatiron vo dosomo siixurlarina shangdaslt vo digoar karbonath siixurlarin elliivisi aid edilir.
Kasimin profil boyu morfoloji tesviri asagida gostorilmisdir: 0-16 sm gohvayi rongli; koltonvari strukturlu;
agir gillicali mexaniki torkiba malik; kipliyi ¢ox bork; kok vo kokciiklor, kok ciirlintiilori, hogorat yollart va
xirda gatlardan ibarat yeni toromoalor vo modxullar; 10%-1i HCl mohlulunda qaynamur; riitubatliliyi az nomli;
kegidlarin goriinmasi isa tadricidir. 16-72 sm agiq gahvayi; qozvari strukturlu; orta gillicali; kipliyi az bark;
coxlu kok vo kokciiklor, seyrok Kip lokolor, hagorat yollarindan ibarot yeni toromolor vo modxullar;
qaynamur; riitubatliliyi az nomli; kegidlori todricidir. 72-84 sm aciq qohvayi; struktursuz; gilli; kipliyi bark;
kok vo kokciiklor, ¢oxlu ag lokolordon ibarst yeni tdromslor vo moadxullar; zsif qaynama; riitubstliliyi az
nomli; kegidlori aydindir. 84-96 sm tiind qaramtil; koltonvari strukturlu; gilli; Kipliyi ¢ox bark; kok
clirintiilorindon ibarat yeni toromalor vo madxullar; zaif qaynayir; riitubatliliyi az namli; kecidlori aydindir.
96-124 sm agiq gohvayi; koltonvari strukturlu; gilli; kipliyi bark; seyrok kokciiklor, kok ¢iiriintiilarinden
ibarat yeni toromolor vo madxullar; cox zsif qaynayir; riitubetliliyi az nomli; kecidlori aydindir.

Karbonath ciiriintiilii bataqh torpaglarda 9 nomrali kosim, cografi koodinatlari N39°13'65,8": E
048°39'36,4"doniz soviyyesinden -29 m yiiksokliys malik olan Uzuntops kendinden gdtiiriilmiisdiir.
Makrorelyefi salyan diizli, mikrorelyefi isa conuba az maili diizonlikdir. Bitki ortiiyli asasan setilnik, avalik,
dovo tikani, ¢oxlu yulgun kollart vo miixtslif ot bitkilorindon ibarotdir. Torpagemomlogstiron vo ddsomo
stixurlarina qumlu lilli doniz sahili delta ¢okiintiilori aid edilir. Kosimin profil boyu morfoloji tosviri asagida
gostorilmisdir: 0-17 sm qaramtil qonur rangli; kaltonvari strukturlu; agir gillicali mexaniki torkibs malik;
kipliyi kip; kok vo kokciiklar va iri ¢atlardan ibarat yeni téromslar vo madxullar; 10%-1i HCl mshlulunda ¢ox
zoif qaynayir; riitubatliliyi az nomli; kegidlorin gdériinmesi aydindir. 17-41 sm ag calarh tiind qonur rongli;
qozvari strukturlu; agir gillicali; kipliyi bark; kok va kokciiklar, ¢oxlu ag karbonat lakalari va nazik ¢atlardan
ibarat yeni téromolor vo modxullar; siddotli gaynama; nomli; kegidlori aydindir. 41-82 sm gohvayi va
goyumsov lil rongli; struktursuz; gilli; kip; kok ve kokciiklor vo gdyiimsov lil tabagelorinden ibarat yeni
toromolor vo madxullar; orta doracade gaynama; ¢ox nomli; kegidlori aydindir. 82-105 sm qoshvayi calarli
qonur; struktursuz; gilli; kipliyi kip; sar1 pas lokslari va gdylimsov lil ¢okiintiilorinden ibarat yeni téramalar
vo madxullar; siddstli gaynama; ¢cox nomli; kecidlori aydindir.

Qleyvari aciq ¢omon-boz va qaysaql soran torpaqlarda 10 nomrali kosim, cografi koodinatlart
N39°21' 28.91"; E 48°41'43.60" doniz saviyyasindon -25 m yiiksokliya malik olan araziden gotiiriilmisdiir.
Mikrorelyefi diizenlikdir. Torpagemomlogatiron vo dosomo siixurlarina qumlu lilli deniz sahili delta
cokiintiilori aid edilir. Kasimin profil boyu morfoloji tasviri asagida gosterilmisdir: 0-5 sm tiind boz rongli;
kaltonvari strukturlu; orta gillicali; kipliyi yumsaq; kok va kokciiklorden ibarst yeni toromolor vo madxullar;
10%-1i HCI mohlulunda orta doracads qaynayir; nomli; kegidlorin gériinmasi aydindir. 5-10 sm agimtil boz;
qumsal strukturlu; Kipliyi yumsaq; siddstli gaynama; nomli; kec¢idlori aydindir. 10-24 sm tiind boz;
koltonvari strukturlu; agir gillicali; kipliyi bark; kok vo kokciiklor, seyrok ag gozciiklordon ibarat yeni
toromolor vo modxullar; orta doracads gaynayir; namli; kegidlori aydindir. 24-48 sm aciq gohvayi;
struktursuz; gilli; kipliyi kip; kok vo kdkciiklor, seyrak ag gozciiklordan ibarst yeni tdromslor vo madxullar;
orta deracods gaynama; ¢ox nomli; kecidlori aydindir.
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Notica
Colilabad kadastr rayonunda aparilan todqiqat noticosindo GPSMAP 60CSx GPS vasitasi ilo torpaq
kasimlarinin daqiq cografi koordinatlari, deniz soviyyesindan yiiksokliyi miiayysn ediloerak torpaq profilinin
morfogenetik tahlili verilmisdir.
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METEOROLOJi KOMiYYOTLORIN SAHO XARAKTERISTIKALARININ
HESABLANMASININ 9SAS XUSUSIYYOTLORI

Xiilasa

Mogalods meteoroloji komiyyastlorin saho xtiisusiyyatlorinin osas xiisusiyyastlori tohlil edilir. Hazirda
aviasiya meteorologiyasinin qarsisinda duran osas prioritetlordon biri miiasir meteoroloji ucuslarin
miintozomliyini va etibarliligin1 tomin etmok ii¢lin hava prognozlarinin hazirlanmasi ii¢iin adadi prognoz
modellorindon istifado etmokdir. Bu baximdan meteoroloji komiyyatlorin saho xarakteristikalarinin osas
xarakteristikalarinin tohlili praktik xarakter dasiyir. Hava prognozlarin tortibinds odoadi prognoz
modellarindan istifads onlarin etibarliligina asas verir.

Agar sozlar: havamn tozyiqi, havanin temperaturu, havanin riitubatliyi riitubat, prognoz modeli

Sevda Nofal Gojayeva Gasimova
National Aviation Academy
gocayeva631l@gmail.com

Basic features of calculating field characteristics of meteorological quantities

Abstract

The article analyzes the main characteristics of the field characteristics of meteorological quantities. One
of the main priorities now facing aviation meteorology is to use numerical prediction models for the
development of weather forecasts to ensure the regularity and reliability of modern meteorological flights. In
this regard, the analysis of the basic characteristics of the field characteristics of meteorological quantities is
practical. The use of numerical prediction models in the design of weather forecasts provides the basis for
their reliability.

Keywords: weather pressure, weather temperature, weather humidity, forecast model

Giris

Foza zaman va zaman doyismalari ilo meteoroloji kamiyyatlor arasinda elo garsilighi slage vardir ki, bu
olago bozon tonlik formasinda, baxilan meteoroloji komiyyoto vo ya onun zaman orzindo doyismasine
nozoron hall edilo bilor. Prognostik tonliklordon istifado etmoklo meteoroloji komiyyatlorin zaman
miiddstinds doyismosini hesablamaq miimkiindiir.

Bozi meteoroloji kemiyyatlor var ki, onlar1 birbaga miisahido etmok ya miimkiin deyil, ya da texniki
cohatdon ¢ox miirokkobdir. Buna misal olaraq, miiasir proqnoz sxemlorinds miihiim rol oynayan kiilok
stiratinin saquli doyismasini, tozyiq sahalorinin tendensiyalarini géstarmok olar.

Miiasir adadi-riyazi prognoz modellarinin tortib olunmasi zamani1 miioyyan olunmus hidrotermodinamika
tonliklorine nozor saliriq. Rogomsal sistemlordon aldo etdiyimiz proqnozlar sobske torunun qurulmasina
osaslanir. Laplas vo Yakobin operatorlarinin téromolorinin hesablanmasi qaydalarindan istifado edorok
yiiksok 6danigli prognozlar slds etmok miimkiindiir.

Atmosferds bag veron proseslor havanin qaz torkibindon ¢ox asilidir. Belo ki, quru havada bas veron
proseslor su buxar1 ilo qarisiq havada gedon proseslordon kaskin farglonir. Atmosferin termodinamik
vaziyyati li¢ parametrlo ifado oluna bilor. Bu parametrlor havanin temperaturunu (T), tozyigini (P) vo
sixligimi (p) tayin edon parametrlordir.

Toazyiq, temperatur, havanin riitubsti, buludluq, kiilok, yagiti kimi meteoroloji kemiyystlor miirokkab
saholor amoalo gotirir vo har birinin 6ziinomoxsus xiisusiyyatlori vardir. Qeyd edilon kemiyyatlorin saho
vaziyyatini tohlil etmok sinoptik tohlilin asas vazifasidir. ©lds olunan naticalar atmosfer proseslarinin inkisaf
ganunauygunlugunu nazers almaqla hava prognozunu tortib etmok {ii¢lin ilkin material hesab olunur. Bu
materiallar vasitasilo miixtalif zamanlar ii¢iin adadi prognozlar hazirlamaq miimkiindiir.

Fozanin miioyyon hissolorine aid edilmis hava xoritolori atmosfer voziyyotinin bir sira komiyyot
xarakteristikalarin1 (temperatur, tozyiq, kiiloyin siirati vo S.) oks etdirir. Qeyd olunan xarakteristikalar
diagnoz va asason ds hava proqnozu {igiin yetorli deyil. Ona gors ds, hava xaritslorinds olan mslumatlardan
istifado etmoklo, olavo komiyyot xarakteristikalarinin hesablanmasi mosolasi garsiya ¢ixir. lkin baxilan
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moasalalor meteoroloji vo yaxud aeoroloji stansiyalar arasinda yerloson araliq ndéqtalords, hamginin
meteoroloji molumatin toplandigi rayon xaricinds hava xarakteristikalarinin qiymstinin tapilmasi ilo baghdir.
Montagolords, yaxud rayonlarda miisahido vaxtlar1 arasinda hava xarakteristikalarini toyin edsrken, hava
saraitinin prognozunu tartib edon zaman da analoji mosalalor ortaya ¢ixir. Belo tip mosoalalor interpolyasiya
va ekstrapolyasiya vasitosilo hoall edilir. Novboti baxilan masalslor meteoroloji komiyyatlorin téromslorinin
hesablanmasi ils slagoadardir, qiymati iso fozanin hor hansi bir ndqtasinds bu ndqtads zaman koordinatlarinin
funksiyasi hesab edilir. Bununla yanasi, hava prognozu va diaqnozu ti¢iin shamiyyat kasb edon meteoroloji
komiyyat sahalorinin kdmakei xarakteristikalarinin da hesablanmast miimkiindiir.

Qarsiligh  olagolordon biri do meteoroloji komiyyatlorlo onlarin fozada vo zaman orzindoki
doyismalaridir.

Gostorilon olaga bozi hallarda tonlik soklindo ifado olunur vo meteoroloji komiyyoto vo ya onun
zamanarzindo doyismosino nisbatdo hall olunur. Hidrotermodinamik vo prognostik tonliklor meteoroloji
komiyyatlorin zaman oarzindoki doyismosini hesablamaga imkan verir. Xiisusilo do, elo meteoroloji
komiyyatlor hesablana bilir ki, onlar1 birbasa miisahido etmok miimkiin deyil, yaxud texniki cohotdon
miirokkobdir. Buna misal olaraq, miiasir adadi prognoz sxemlorinds vacib rol oynayan kiiloyin siiratinin
saquli profilini qeyd etmok olar. Meteoroloji sahslorin obyektiv analizi {igiin interpolyasiya nozariyyasi
saciyyovi qiymoto malikdir. Meteoroloji parametr sahslorinin komiyyot xarakteristikalarinin bozilori bizo
molumdur, lakin, miiasir sinoptik metodlar ilo hava xaritolorini analiz etmok igiin, sado komiyyot
hesablamalar1 vo havanin bazi olavo xarakteristikalarinin alinmast metodlarmi da 6yronmak vacibdir.

Meteoroloji komiyyatlorin kosilmozlik saholori hava xaritalorindo miisahido montoagoalorindo bu
komiyyatlorin diskret qiymotlori ilo verilir. Homginin, f-in koordinat sistemindon asililifin1 miisyyon edon
zaman F — funksiyalari, yani, f = F(x,y), molum deyil va hor bir xarits iiclin 6ziinomoxsus formasi vardir.
Buna goro do toromolorin f-don asililigimmin doqiq hesablanmasi toqribi hesablanma ilo avoz olunur, hava
xaritolorine miintozom hesablama torunu omsls gotiron eyni soviyysli noqtalori kociiriiliir vo bu noqtalor
morkozi dilyilinleri formalagdirir.

Meteoroloji kamiyyat saholorinin xarakteristikalarinin hesablanmasi zamani istifado olunan, Laplas vo
Yakobin operatorlari vasitasilo qurulan diizbucaqli soboka torunun bir hissasi sokil 1-da oks olunmusdur.

yA
® 22 e 18 [ 10 *17 ®21
®14 e 6 —1—2 ®5 ®13
|11 3 0 1 |9 X
1 | | —
e 15 e 7 —— 4 o8 ® 16
®23 e 19 —1—12 ®20 ®24

Sakil 1. Diizbucaqh miintazom hesablama torunun bir sahasi

Koordinat baslangic1 vo yaxud 0 noqtesindon f meteoroloji komiyyatinin téromalari onun fo, f, f, vo
digor qiymetlerindo 1, 2, 3, ndqtolorinda hesablanir. Iki qonsu noqto arasindaki mosafs - & tor addimi
adlanir. Adaton, & = 300 km gotiiriiliir, ancaq hall edilocok masalonin xarakterindon asili olaraq forqli giymat
(100 — 1000 km)da gotiriilir. Lakin inkisaf etmis 6lkalordo bazi meteoroloji kemiyyatlorin hidrodinamik
iisullarla yiiksak texnologiyalar vasitasilo hesablanmasi zamani1 bu addim 25 km - o barabardir (Hiiseynov,
2015: 325). Meteoroloji komiyyatlorin saha xarakteristikalarin hesablanmasi natica etibarilo adadi prognoz
metodlarinin hazirlanmasini ehtiva edir. Bu hesablamalar naticasindo miixtolif xata doracolori ilo miiasir
rogamsal prognoz modellari hazirlanir.

Miiasir ragamsal prognoz modellorinin torkibi hidrotermodinamika tenliklori, Laplas va Yakobin
operatorlari, homginin har region {iglin maxsusi olan program taminatindan ibaratdir.
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Osasini hidrotermodinamika tonliklari togkil edan raqamsal prognoz modellari, tozyiq , temperatur, kiilok
vo S. kimi komiyyat sahalorinin prognozunu emal edorkon, lokal saboblordon miioyyon xata daracolori
yaranir. Asagidaki cadvalde Baki iiglin xarakterik olan 2 modelin tozyiq, temperatur vo kiilok parametrlori
iizro miiqayisasi verilmisdir:

Cadval 1.
GFS (22km) ECMWEF (9km)
Tarix Temperatur, Tazyiq,Kiilok, Temperatur, [Tazyiq, Kiilok,
‘c) (hPa)(m/san)  |(°C) (hPa) (m/san)

11.01.2012 8 1021 4 7 1021 2
12.01.2012 9 1022 4.5 8 1025 1
13.01.2012 11 1001 |12 9 1001 7.5
14.01.2012 14 1001 6.5 14 1002 55
15.01.2012 14 1003 |10 8 1003 8.5

Yuxarida qeyd edilon grafikdo, baxilan kemiyyotlorin 3 saatliq prognozunun 5 giinliik, 16% iigiin olan
molumatlar1 miiqayise olunmusdur. Forqli ayirdetmays malik olan modellordon alinan bu malumatlar ciddi
xota doracalarini daha ¢ox temperatur va kiillok molumatlarinda géstormisdir. Buna sobob modellarin ohato
dairolorinin relyef soraitini forqli deracads analiz etmosidir. Regional olaraq, GFS(22km) modeli daha yaxin
analiz soraitino malik olsa da, ECMWF(9km) modeli kigik ayirdetmosinin verdiyi doaqiqlik ilo daha
keyfiyyatli (az xstal1) prognozlar tortib etmisdir.

Sokil 2 — do windy.com saytindan gotiirilmiis topoqrafik xorito tosvir olunmugdur. Emal zamani
ECMWF
modelinin 0.9 km — lik ayirdetmasindon istifado olunmusdur (https://www.windy.com/?40.391,49.876,5).

r {~
S
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\

Krazrodar. -
("5

Saokil 2 ECMWF(9km) modeli vasitasilo emal olﬁﬂﬁius topoqraﬁk xorito

Meteoroloji kemiyyat saholorinin tohlili zamani istifade olunan modellordo homginin, meteoqrammalar,
airgrammalar, prognozlarin miiqayisasi, animasiyalar vo veb kameralar movcuddur.

Baxilan sahslarin xatasiz prognozunu slds etmok nos doracads miimkiindiir?

Olka orazisinin (termik ,relyef vo s.) xiisusiyyatlorino uygun har hansi bir lokal model tortib edildiyi

58


https://www.windy.com/?40.391%2C49.876%2C5

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 04/05 / 56-59 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 04/05 / 56-59 e-ISSN: 2709-4189

halda, xota dorocosini minimuma endirmok miimkiindir. Lakin, xota doracosini sifira endirmok o halda
miimkiin olar ki, adedi modelin ayirdetmosini minimuma endirok. Bu zaman iso, vaxt itkisi hoddinden artiq
¢ox oldugu iiciin bu metoddan istifado olunmur. Buna osason, goriilon az xota dorocalori prognozun
keyfiyyatina nazaracarpacaq doracads tasir etmir.

Rogomsal modellor vasitesilo tortib edilon prognozlar osason miioyyon vebsaytlar vasitasilo
istifadocilorin istifadesine verilir. Bu modellordon olde olunan prognozlardan iqtisadiyyatin miixtolif
sahalorindo, aviasiya, kond tesaorriifati vo yaxud sonaye ohomiyyetli digor saholorinde 6denisli, bazon isa
Odonissiz istifads edilir. Azarbaycan Respublikasinin arazisi ii¢iin daha etibarli roqamsal prognozlar GFS vo
ECMWF modellari vasitasila nozards tutulmusdur. Miixtalif vebsaytlarda taqdim edilon ragamsal prognoz
modellari forgli 6danisliklora malik olmagla, uguslarin meteoroloji tominatinda praktiki ohomiyyato malikdir.

Notica

Yekun natico olaraq, geyd eds bilarik ki, meteoroloji komiyystlorin sahs xarakteristikalariin tohlilinda
vaprognozunda adadi modellarin rolu ¢ox boyiikdiir.

Ayirdetmoalari miixtalif olan modellardon fargli prognozlar alds olunur.

Codvoldon do goriindiiyGi  kimi, ayirdetmonin maksimum vo ya minimum olmasi prognozun
keyfiyyatina tosir edir. Minimum ayirdetmays malik model yiiksok daqiqlikli model hesab olunur.

Baxilan topografik xoritodo izotermlor vo istilik morkozlori ECMWF(9km) modeli wvasitasilo
avtomatik olaraq hazirlanmigdir.
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