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Agricultural sciences

IMPLEMENTATION OF THE HACCP SYSTEM IN EDUCATIONAL INSTITUTIONS

Tkachenko Alina

Director of the Educational and Scientific Institute of Full-time Education, Ph.D., Associate
Professor, Poltava University of Economics and Trade

Yaroshenko Lyudmila

Master's student, Poltava University of Economics and Trade

Akselrod Vladyslav
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BIPOBA/PKEHHS CNCTEMUN HACCP Y 3AKJIAJAX OCBITU

Tka4eHko AsiHa CepeiliBHa,

dupekmop HasyaibHO-HAyKoBo20 IHCMuUMymy 0eHHOI 0c8imu, K.m.H., 00y., [ToamasceKul
YHIBEpcumem eKoHOMIKU [ mopeiB/ii

Apowexko JToomuna MukosnaisHa

mazicmpanm, llosmasceKud yHisepcumem eKoHOMIKU | mopaisi

AKcenibpo0 Bnaducnas Apociasosuy

mazicmpaHm, ToamascbKul yHisepcumem eKoHOMIKU | mopais/ii

Pegopma WKisibHO20 Xap4yBaHHs — ue He ulle NUMAHHS 300poB8's, a i eKOHOMIYHA HeObXiOHICMEk.
300pose xap4yBaHHs Ni0BULLYE npaye3damHicms ma po3ymosi 30ibHocmi dimel. 30o0pose XapyyBaHHSs —
ue gyHoameHm 0715 NOBHOUIHHO20 PO3BUMKY KOXHOI dumuHu. Came momy pepopma WKislbHO20
Xap4yyBaHHs B YKpaiHi Habysae mako2o 20CmMpo2o 3Ha4YyeHHs. 3abesnequswu odimel SKICHUMU,
36anaHcosaHumu obidamu, Mu He iuLe NiKJ1yeEMOCS NPO iXHE 300pOB S, a U CMBOPHOEMO YMOBU 015 iXHbO20
BcebiyHo2o po3sumky. Came momy pedopma WKISIbHO20 XAp4YyBaHHA B8 YKpaiHi Habysae makozo
20CMPO20 3HAYEHHS.

Y mabnuyi 1 HasedeHa Knacugikayis pakmopis, ujo BNAUBAKOME HA OP2aHI3AU0 XaPYyBAHHS Y
3aK1a0ax 3a2asbHoi cepeoHboi’ ma 0oWKIiIbHOI 0CBIMU.

Tabnauysa 1
Knacugikayiss ¢akmopis, W0 8nIUBAKOMb HA 0P2AHI3AUIH XAPYYBAHHS Y 3aK1A0ax ocBimu
Haszsa ¢pakmopy Kopomka xapakmepucmuka
Pextum abo kpamHicmae 1-pasose: CHIOaHOK.

2-pasose: CHI0aHoK ma 06io.

3-pazose: cHIOaHoK, 06io,

niose4ipok abo seyeps.

4-pazose: cHIOaHoK, 06i0,

nioBeyipok, sedyeps.

5-pasose: cHidaHok, Opyauli

CHIOaHoK, 06i0, nidBeYipok, seveps.

[paik xapyysaHHs DopMyEMBCA 3 YPaxXyBaHHAM

KIJIbKOCMI YHHIB, pPeXUmMy Xap4yBaHHS,
NOMYMCHOCMI Xap406J10KY

®@opma opeaHizauii MoHonpoginbHe merro (6e3 subopy cmpas).
MynbmunpoinbHe MeHo (3 Bubopom cmpas).
Cnoci6 opearizayii CamocmitHo.
AymcopcuHe.

KelmepuHe.

Pexum xap4yBaHHs mMoxce bymu pi3HUM — Bi0 00HOPA30B8020 00 N’AMupadzoBo2o. Hakas «[1po
3amsepoxerHHsa CaHimapHo2o peanameHmy 0JIS 3aK1a0i8 3a2d/ibHOI cepedHboi 0c8imu» BUMA2AE, W06
0719 y4HiB 6Y/10 opeaHi3osaHe WjoHalMeHwe 00HOPAa3oBe 2apsdye Xdp4yBaHHS BIONOBIOHO 00 HOPM
Xap4yBaHHg, NPUHAUMHI CHIOGHOK. 3a 3as80t 00H020 3 bambKiB abo IHWUX 3AKOHHUX NPeOCMAasHUKIB
3006yBa4am 3a2abHOI cepedHboi 0CBIMU MOXCYmMb Hadasamucs 2apsa4i 06iou. [ia 3006ysayis 3a2a/ibHOI
CepeodHbOI’ 0CBIMU, 3apaxoB8aHux 00 2pyn NOOOBIEHO20 OHS, 3AJIeXHCHO Bi0 pexcumy pobomu mMakux epyn
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0p2aHi308YEMbCA MPUpPA3zose (CHIOaHOK, 06i0 ma nidseyvipok) xap4ysaHHs (0415 1-4 knacis) ma 08opasose
(0nsa 5-9 knacig) xap4yBaHHsA. bambKu  MOoxXymb BIOMOBUMUCS BIO NOC/1ye 3 xap4yBaHHs [1].

Pexwum (KpamHicmeb) xapyyBaHHS B 3aki1adax 0300pOBJEHHS MA BiONOYUHKY 3 O0eHHUM
nepebyBaHHAM NOHAO YOMUPU 200UHU 3aeXUms Bi0 pexcumy pobomu mako2o 3aka1ady. IHmepsas Mixc
npudomamu ixi He noBUHeH nepesullyBamu Yomupu 200UHU. Y 3aKnaoax ocsimu ma 3akaadax
0300p0B/IeHHA MA BIONOYUHKY 3 Ui1000608UM nepebysaHHaM 3006ysadis ocsimu/dimel noBUHHO bymu
0p2aHi308AHO N'IMUPA308€ XAPYyBAHHS 3 HE MeHWIE HIXC MPUPA308UM CNOXCUBAHHAM 2APSYOI i,

OpeaHizauis xap4yBaHHs Moxce 30i(CHBAMUCS HACMYNHUMU CNOCObamu:

- camocmitHo;

- aQymcopcuHe;

- KelimepuHe.

AKWOo 3aKkn1a0d O0peaHi30BYe XApPYyBAHHS CAM, MO CMPABU 20MYHMb NPAUIBHUKU WKOU.
3a docnioxeHHsm Decide, mak comyroms icmu y 52% epomad [2].

AymcopcuHe. Cmpasu 20myroms NPAUIBHUKU NPUBAMHO20 ab0 KOMYHA/IbHO20 NIONPUEMCMBA B
xapyobsioui 3aknady ocsimu. [TompibHo ykaacmu 00208ip NPO nepedayy Xxap4obsioKy 8 opeHOy Makomy
nionpuemcmay. 3a ouiHkoro Decide, mak 3pobusuy 34% spomad.

KelimepuHe. Yknadaembcs 00208ip (3 NioNpUEMCMBOM, SKe 2omye U 00CMAas/IsSie 20mMosi CMpasdu.
L{e HatimeHw nowupeHul cnocib npuzomysaHHs, (1020 Bukopucmosyroms 12% 2pomad. ¥ oumcadoqky
KelmepuHe MOX1uBUU, JIUWE FKULO HEMAE MOXCIUBOCMI NPU2OMYBAMU XY Y B/IACHOMY Xap40b10ui.

CamocmilHul cnocib opeaHizauli WKisIbHo20 Xxap4yBaHHs. BionosioHo 0o [locmaHosu «[1po
3amBsepoxceHHs HopM ma [1opsaoKy ope2aHi3auli Xxap4yBaHHs y 3aki1adax ocsimu ma oumsa4ux 3aK1adax
0300p0BJIEHHA MA BIONOYUHKY», OP2AHI3aUisl Xap4yBaHHS Y 3aK/1adax oc8imu ma 3ak1aoax 0300poBIeHHS
ma 8ionoYUHKY 30iUCHOEMBCA 3 00MPUMAHHAM HOPM XApYyBaHHS, BUMO2 CAHIMAPHO20

30KOHO0ABCMBA MaA 3aKoHO0dBCMBA NPo be3neyHicmbs Ma OKpemi NOKA3HUKU SKOCMI Xap4yoBuX
npodykmis. [pueomyBsarHHs 20MoBux cmpas 30iUCHIEMbCA 3 00MPUMAHHIM NPouedyp, 3dCHOBAHUX HA
NPUHUUNAX cuCMemMu aHanizy HebeaneyHux pakmopis ma KOHMpPOJIo Y KpumuyHuUX moykax (HACCP).

BnposaoxeHHa cucmemu ynpasaiHHA 6e3neyHicmioo  xap4osux NPoOyKmMiB, 3ACHOBAHOI Ha
npuHyunax HACCP peanizyembcs 8i0nosioHo 0o Hakasy «[1po 3amsepoxceHHs Bumoe w000 po3pobKu,
BNPOBAOMHEHHS MA 3dCMOCYBAHHS NOCMIUHO Oio4uX NPOUEdyp, 3aCHOBAHUX HA NPUHYuUNax Cucmemu
ynpasniHHg 6e3neyHicmioo xapdosux npodykmis (HACCP)» a makoxc Hakasy MiHekoHomiku «[1po
BNPOBAOXEHHA MemoouyHUX HACMAHOB8 Wo00 Po3pob/IeHHS, 3anNpoBAOXEHHS Md BUKOPUCMAHHS
nocmitiHo dito4ux npouedyp, AKi 6a3yroMbCa Ha NPUHUUNAX CUCMeEMU aHAT3y HebesnevyHux pakmopis ma
KOHMPOJIHO Y KPUMUYHUX MOYKAX B 3aKa1adax ocsimu» [3].

BnposadxerHa cucmemu HACCP nepedbadyae po3pobrieHHS npo2pam-nepedymos | BUKOHAHHS
nocnidosHux Kpokis HACCP.

lepenik dokymeHmaufi, HeobxioHud 0115 pyHKUIOHyBaHHA cucmemu HACCP  nodinssembcs Ha
6azosy i onepamusHy (NPOMOKOU, 3aNUCU).

lpouedypu 3 HACCP noBUHHI onucyBamu, SK came onepamop PUHKY BNPOBAOXYE BUMO2U
3aKoHO0ABCMBA Ha NomyxHocmi. L{e € 6a3o80t0 dokymeHmauiero. IHwuUl Bud 0OKyMeHmauii cucmemu
HACCP — ue onepamusHa, abo 3anucu. BOHU C/yxamb O00KA30M BNPOBAOMHCEHHA npouedyp ma
Bi0NoBIOHOCMI KOHKpemHoi napmii npodykuii. OnepamusHi 3anucu K 0okasu nompibHi onepamopy, ix
nepesipsaroms nid Yac 3axodis o@iuiliHo2o KOHMPOJIKO — ayoumiB, IHCNEeKMYBAHHS. Ha nidcmasi pitueHHs
onepamopa puHKyY 0OKYMeHMAuito MOXCYmb Haoasamu K NiOmMBepOXeHHS BNPOBAOMEHHS cuCmemMu
HACCP.

Y 3anucax ma OdokymeHmauii nompibHO Bidobpaxcamu po3mip nomyxcHocmi i ocobausocmi
MexHOJI02IYHUX NPOUECiB. 3a HUMU 0Nepamop PUHKY Mamume 3mMo2y nepesipsamu B8NpoBAOHEeHHS ma
diesicmb 3ax00iB 3 KOHMPOJIto, nepedbadyeHux cucmemoto HACCP.

bazosa 00KYMeHmau,isl BK/HOYAE:

- cknad epynu HACCP ma i 0608 ‘a3Kku;

- 0NUC Xap4yoBo20 NPOAyKmMy ma tio2o nepedbaqysaHe CNOXUBAHHS

(BUKOpUCMAHHS);

- nepesipeHa b/10K-cxema BupobHUUMAA;,

- aHaniz Hebezne4yHux pakmopis;

- MemodoJioeis BusHa4yeHHs KKT;

- KpUMUYHI Mexci ma ix 06rpyHmysaHHs,

- npouedypu MOHIMopUHay KoxcHOI KKT;
npouedypu 3aCmMoCyBaHHSA KOPpU2YBAsIbHUX 3aX00i8;
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- npouedypa sasnioauii, sBepugikauii.

OnepamuBHa 0oKyMeHmauisi:

- npomokosu Hapad HACCP-epynu;,

- NPOMOKOJIU MOHIMOpuUH2y KKT;

- NPOMOKOJIU BNPOBAOIEHHS KOPU2YBAJIbHUX 3aX00iB;

- npomokosu Banidauii, sepugikauii.

Pegopma cucmemu xapyysaHs Yy 3akiaoax ocsimu, posnodama 8 YKpaiHi y 2020 poui, — ue
Ba}uBul Kpok 00 300poB’a [ wacms oumuHU ma Cycniibcmaa mouwio. Hapasi ue Komnaekc 3axodis,
MEemOoro AKUX € 3MIHA CUCMEMU XapYyBaHHS — BI0 HOPM CNOMCUBAHHS, MEXHOI02I4HUX NPOUECiB, NIOX0Jy
0o 3aKynis/ii NpOOYKMIB, NOC/y2 Xap4yBaHHs ma 0b61a0HaHHS Xxap4ob710Ki8 00 NOBEOIHKOBUX acnekmis i
CYCNiIbHO20 CNPUUHAMMS MA pPO3YMiHHS 300p0B020 XAPYYBAHHA U KOPUCHUX XAp4YOBUX 3BUYOK.
BnposaodxeHHs cucmemu HACCP y 3aknadax ocsimu B8 pamKax pegopmu WKisIbHO20 XAPYYBAHHS €
HeBi0 EMHOI 4YacmUHOK CMBOPEHHS be3neyHo20 ma 300p0B020 XAPHOB020 cepedosuld 019 HAWUX
dimedi.

Cnucok nimepamypu

1. Postanova vid 24 bereznya 2021 r. N¢ 305. Pro zatverdzhennya norm ta Poryadku orhanizatsiyi
kharchuvannya u zakladakh osvity ta dytyachykh zakladakh ozdorovlennya ta vidpochynku. URL:
https;//zakon.rada.gov.ua/laws/show/305-202 1-%D0%BF#Text. (in Ukrainian).

2. Reforma shkil noho kharchuvannya: prezentatsiya rezul'tativ vseukrayins'koho doslidzhennya.
URL:  https.//decide.in.ua/reforma-shkilnogo-harchuvannya-prezentacziya-rezultativ-vseukrayinskogo-
doslidzhennya.

3. Nakaz vid 01.10.2012 N2 590. Pro vprovadzhennya Metodychnykh nastanov shchodo
rozroblennya, zaprovadzhennya ta vykorystannya postiyno diyuchykh protsedur, yaki bazuyut'sya na
pryntsypakh systemy analizu nebezpechnykh faktoriv ta kontrolyu u krytychnykh tochkakh v zakladakh
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AGROECOLOGICAL ASPECTS OF ENHANCING PROTEIN YIELD IN NARROW-LEAFED LUPINE

Tyulendinova Saniya
PhD student of S. Seifullin Kazakh Agrotechnical Research University
Astana, Kazakhstan

Abstract

The article examines the results of studies on the influence of sowing dates, seeding rates,
and the application of growth regulators on the yield and protein content in narrow-leafed lupine.
Optimal agronomic parameters for achieving the highest protein yield were identified. Data on the
effect of complex treatments on seed productivity and quality are presented.

Keywords: lupine, regulators, protein, yield, sowing dates.

Introduction

Narrow-leafed lupine (Lupinus angustifolius) is a valuable lequminous crop widely used in animal
feed due to its high protein content. Key factors determining the productivity of this crop include
optimization of sowing dates, seeding rates, and the use of modern growth regulators. This study aims
to identify optimal agronomic practices for maximizing protein yield.

Materials and Methods

The study was conducted in the experimental fields of the steppe zone of Northern Kazakhstan.
The factors studied included sowing dates (May 5, May 10, May 15), seeding rates (0.8, 1.0, and 1.2
million viable seeds per hectare), and the use of growth regulators (Megamix Seeds, Megamix Seeds +
Profi, Megamix Seeds + Boron, Megamix Seeds + Diagnostics, Lignohumate). Protein content and yield,
as well as oil content in seeds, were evaluated.

Results and Discussion

Effect of Sowing Dates and Seeding Rates

The results showed that the highest protein yield is achieved with early sowing dates. Sowing on
May 5 provided an average protein yield of 616 kg/ha, while May 10 sowing resulted in a similar yield of
613 kg/ha. However, sowing on May 15 reduced protein yield to 532 kg/ha. These findings highlight the
importance of early sowing for ensuring a longer vegetation period and optimal climatic conditions.

The highest protein yield (646 kg/ha) was recorded with a seeding rate of 1.2 million viable seeds
per hectare on May 10. However, for May 5 sowing, a seeding rate of 0.8 million viable seeds per hectare
proved more efficient, yielding 655 kg/ha (table 1). This may be attributed to optimal resource
distribution per unit area with lower seeding rates under early sowing conditions.

TABLE 1
TECHNOLOGICAL INDICATORS OF LUPINE SEED QUALITY DEPENDING ON SOWING DATES AND
SEEDING RATES
Variant
Seeding Rate Protein Content | Protein Yield Oil Content Oil Yield
Sowing Date (million viable (%) (kg/ha) (%) (kg/ha)
seeds/ha)
0,8 39 655 13,5 227
May 5 1,0 35 602 13,7 236
1,2 35 592 13,8 233
Qverall 36 616 13,7 232
0,8 36 565 13,6 214
May 10 1,0 38 627 13,7 226
1,2 38 646 13,7 233
Qverall 37 613 13,7 224
0,8 35 585 13,5 225
May 15 1,0 36 515 13,4 180
1,2 36 497 13,6 188
Overall 36 532 13,5 198
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Effect of Growth Regulators

The application of growth regulators positively influenced protein content and yield. In forage
lupine, the highest protein content (40%) was achieved with Megamix Seeds + Boron and Megamix Seeds
+ Diagnostics (Phosphorus). These treatments also resulted in the highest protein yields of 868 kg/ha
and 796 kg/ha, respectively, significantly exceeding the control values.

Green manure lupine showed the best results with Megamix Seeds + Profi and Megamix Seeds +
Boron, increasing protein yield by 39% compared to the control (table 2). Peas demonstrated the highest
protein yield (499 kg/ha) with Megamix Seeds + Boron treatment.

Table 2
Technological Indicators of Lupine Seed Quality Depending Growth Regulators

Variant Codepycarue | Bbixo0d besika | CodepxycaHue | Bbixod maciaa
benka, % ceaa, ke macnaa, % ceaa, ke
Control 37 525 13,7 197
Megamix Seeds 38 650 14,5 248
Megamix Seeds + Profi 38 665 14,5 254
Mezamukc CemeHa + Boron 40 796 14,4 287
Megamix Seeds+ Lignohumate 39 729 14,6 272
Mezamukc Cemera + Diagnostics (Phosphorus) 40 868 14,5 315

Conclusion

To achieve maximum protein yield in narrow-leafed lupine, early sowing (May 5) with a seeding
rate of 0.8—1.0 million viable seeds per hectare is recommended. For later sowing dates (May 10-15), a
higher seeding rate (1.2 million viable seeds per hectare) is optimal, though it cannot fully compensate
for the decline in protein yield.

The use of growth regulators, such as Megamix Seeds + Boron and Megamix Seeds + Diagnostics
(Phosphorus), significantly enhances crop productivity. These treatments can be recommended for
improving seed yield and quality. The results of this study confirm the importance of an integrated
approach to agronomic practices for achieving high productivity in narrow-leafed lupine.
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ONTOGENIC RESISTANCE TO POWDERY MILDEW IN GRAPEVINE CULTIVARS: CONNECTION
BETWEEN PHENOLOGICAL STAGES AND DISEASE SEVERITY

Turana Hasanova
PhD Candidate,
Azerbaijjan State Agricultural University, Department of Plant Protection

Introduction

Grapevine (Vitis vinifera), a plant of great economic importance grown in over 90 countries
worldwide [4], is affected by one of its main diseases, powdery mildew, caused by the fungus Erysiphe
necator. This disease leads to yield loss and, consequently, a decrease in quality, as infected berries are
unsuitable for wine production [5]. Several earlier studies have reported that grape berries become less
susceptible to powdery mildew as they mature [2]. Ontogenetic or age-related resistance refers to the
capacity of entire plants or plant parts to resist or tolerate disease as they mature. Although this does
not guarantee immunity, the resistance that develops with the aging of plant tissues can have a
significant impact on the ultimate severity of the disease and may even result in the avoidance of
infection [1].

Materials and Methods

The study was conducted in the vineyard of the Training and Experimental Farm of ASAU under
natural infection conditions during the 2024 growing season. In the research, 13 grape cultivars were
included to evaluate their resistance to powdery mildew. The severity of the disease on the clusters was
assessed using a 3-7 point scale [3]. The phenological growth stages of the grapes were determined using
the BBCH 00-99 scale.

Results

During the observations, it was noted that the grape cultivars assessed for resistance to powdery
mildew in this study differed in their ripening times, and the severity of powdery mildew varied according
to the phenological growth stages of the cultivars. It was observed that the infection of the grape clusters
and the increasing severity of the disease occurred at certain phenological stages. In early and mid-season
cultivars, the disease severity was lower compared to late-ripening cultivars. The severity index in these
cultivars was less than 20%, while in late-ripening cultivars, it exceeded 20%. Furthermore, observations
revealed that the initial infection of the disease on the clusters occurred in 77% of the cultivars during
the BBCH 77-79 stages, i.e., when "berries beginning to touch" and "majority of berries touching”,
respectively. The final increase in disease severity was observed mainly at the BBCH 81 stage, i.e., during
the "beginning of ripening: berries begin to develop variety-specific colour” stage.

Conclusion

Understanding the relationship between phenological stages and disease severity can improve the
timing of fungicide applications, potentially enhancing their effectiveness. Early and mid-season cultivars
exhibited lower disease severity compared to late-ripening cultivars, emphasizing the importance of
considering ripening time when managing the disease. Furthermore, the initial infection was observed
during the BBCH 77-79 stages, suggesting a critical window for intervention. In light of these results, a
focus on the critical stages of fruit development could help optimize disease management strategies,
contributing to both improved grape quality and yield. While this study provides insights into the
dynamics of powdery mildew resistance across grape cultivars, it is important to note that these findings
are based on observations from the first year of research. Further studies are required to confirm these
results and adjust the timing and methods of disease management.
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Abstract

Observations of coverage of stars by the dwarf planet Pluto have confirmed that it has a
thin atmosphere. It consists of gases that evaporate from substances on its surface that are in a
frozen state. This is mainly nitrogen and impurities of methane and carbon monoxide. From these
components, more complex compounds are formed under the influence of hard radiation. These
include ethane, acetylene, ethylene, heavier hydrocarbons, nitriles, hydrogen cyanide and high-
molecular compounds which called tholins. At the temperatures existing on Pluto, they cease to
be volatile. Therefore, they freeze and gradually settle to the surface of the dwarf planet in the
form of aerosol particles. According to observations from the New Horizons spacecraft, the
content of ethylene and acetylene does not exceed 0.0001 and 0.0003 %, respectively. It is believed
that particles of this composition form a layered aerosol component in the atmosphere, which
reaches heights of more than 200 km. This aerosol haze is quite noticeable. The pressure of such a
gas-aerosol atmosphere of Pluto is small and varies significantly over time. According to forecasts,
when Pluto is near the aphelion point, most of the gas atmosphere freezes and falls to the surface
in the form of frost and snow. Observations of Pluto's coverage of stars showed that between
1988 and 2015, the atmospheric pressure increased almost threefold. This fact is due to the fact
that in 1987, the northern circumpolar region of Pluto came out of the solar shadow for the first
time in 124 years; and this contributed to the processes of nitrogen evaporation from the frozen
surface of the circumpolar cap. Interestingly, the value of the methane concentration turned out
to be two orders of magnitude higher than the calculated values. Indeed, despite the rather small
absolute content of methane and carbon monoxide, these components significantly affect
temperature changes in Pluto's atmosphere. Methane heats the atmosphere quite strongly, and
carbon monoxide leads to its cooling. Also, a layered haze has been registered in Pluto's
atmosphere. It is believed that it is formed by more complex newly formed compounds that are
synthesized from the above-mentioned gases under the influence of hard radiation. In the future,
they change their aggregate state and can slowly fall to the surface of Pluto in the form of aerosol
particles. The time of their deposition can be measured in Earth days, or even weeks. It is possible
that the boundary layer of Pluto's atmosphere consists of gas that has just evaporated from the
planet's surface and has not yet had time to mix with the rest of the atmosphere. The calculations
performed have shown that without constant renewal, this layer could exist for no more than two
Earth years.

Keywords: Pluto, dwarf planet, layered haze, gaseous atmosphere, aerosols.

Observations of stellar envelopes in 1988 first confirmed that Pluto has a gaseous atmosphere
[32]. This very thin atmosphere of Pluto consists of gases that evaporate directly from various substances
that are on its surface in a frozen state. It is almost 98% nitrogen with minor impurities of methane (0.25-
0.6% [19]) and carbon monoxide (about 0.05-0.15% [9]). Under the influence of hard radiation, various
more complex compounds are formed from these components. In particular, these include ethane,
acetylene and ethylene [10]. Over time, all of them gradually fall to the surface of Pluto. Presumably, it
is particles of this composition that form the layered (Fig. 1) aerosol component in the atmosphere [16,
17], which reaches heights of more than 200 km [10]. Despite the significant rarefaction of the
atmosphere, this aerosol fog [5] is quite noticeable. And thanks to the light scattered by it, the New
Horizons spacecraft even managed to photograph some details on the night side of Pluto.
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Fig. 1. LLlapysama aepo3o/ibHa ckaadosa 8 ammocgepi [nymora The layered aerosol component
in the atmosphere of Pluto
(https://gagadget.com/media/cache/0d/5¢c/0d5cdadd7d3a7b4914b23eb504a0f2ab.jpg).

The pressure of such a gas-aerosol atmosphere of Pluto is very small and varies significantly over
time. Due to the elongated orbit, Pluto receives almost three times less heat at aphelion than at
perihelion. And this should cause significant changes in its atmosphere. According to some predictions,
when Pluto is near the aphelion point, most of the gaseous part of the atmosphere freezes and falls to
the surface in the form of frost and snow. And then the atmospheric pressure near the surface of the
dwarf planet decreases many times [18].

However, observations of Pluto’s eclipses of stars have shown that between 1988 and 2015,
atmospheric pressure continued to increase there, almost tripling during this time. This was despite the
fact that after 1989 Pluto began to move further and further away from the Sun [18, 34]. This is likely
due to the fact that in 1987, Pluto’s northern circumpolar region emerged from the solar shadow for the
first time in 124 years; this facilitated the evaporation of nitrogen from the frozen surface of the
circumpolar cap.

In 2015, measurements by the “New Horizons” spacecraft showed that the atmospheric pressure
near Pluto’s surface was about 1 Pa [8]. This value is roughly consistent with eclipse observations over
the previous few years [8].

Measurements made in 2002 revealed that even then Pluto's atmosphere was much thicker (Fig.
2) than previously thought. To explain this fact, it was suggested that this could only be a seasonal
phenomenon [22, 24, 25, 31]. After all, nitrogen on the surface of the previously shaded polar regions of
the dwarf planet [26] began to be exposed to direct sunlight. This caused its evaporation to increase,
which led to a gradual expansion of the atmosphere.

Formed under the influence of the hard component of solar radiation from the above-mentioned
gases, various more complex compounds, at the temperatures existing on Pluto, already cease to be
volatile [7, 12]. Therefore, they freeze and gradually settle to the surface of the dwarf planet in the form
of aerosol particles. These components include, in particular, acetylene, ethane, ethylene, heavier
hydrocarbons, nitriles [2, 3, 10], as well as hydrogen cyanide and high-molecular compounds called
tholins. The latter, in places where they fall to the surface, give these areas of Pluto’s surface a brown
color [19]. According to observations with the equipment of the “New Horizons” spacecraft, estimates of
the content of ethylene and acetylene were made. They showed values of 0.0007 and 0.0003%,
respectively [19].
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Pluto’s escaping
nitrogen atmosphere

Solar wind

—

SWAP detects
Pluto ions

Slowed and deflected
solar wind

Fig. 2. Pluto’s atmosphere creates a vast region of cold and dense ionized gas hundreds of
thousands of kilometers beyond Pluto's orbit. Emissions mainly consist of nitrogen ions
(https;//cdn.mos.cms.futurecdn.net/z4P7tET7LjkUuGU4UZIiFi7-650-80.jpg.webp)

For the minor components of Pluto’s atmosphere, one can expect larger deviations from the
equilibrium state with surface ices than for nitrogen. And therefore, for them, stronger temporal and
spatial changes in their concentration occur [6]. However, for methane, it was not possible to reliably
detect its changes with altitude (at least in the lower atmosphere), with longitude, or with time [36]. But
it is clear that as Pluto moves away from the Sun, both the absolute and relative methane content should
decrease. This is indicated by the calculated dependencies of the saturated vapor pressure of methane
and nitrogen on temperature [35].

It is interesting that the value of the methane concentration turned out to be 2 orders of magnitude
higher than the calculated values. This was obtained based on the measured values of its concentration
in the upper layer of ice near the surface and the ratio between the values of the saturated vapor
pressures of methane and nitrogen [13, 35]. One of the proposed hypotheses explains this fact by the
possible presence of separate areas with relatively pure methane ice on the surface of Pluto. Another
hypothesis suggests an increase in the content of frozen methane in a thin surface layer of a normal
mixture of ices [13, 21].

Indeed, despite the rather small absolute content of methane and carbon monoxide, these
components significantly affect temperature changes in Pluto’s atmosphere. After all, methane heats it
quite strongly [15, 23] while carbon monoxide, on the contrary, leads to some cooling of it [4, 13].

Also, a layered haze has been registered in Pluto's atmosphere [27]. It is believed that it is formed
by more complex newly formed compounds that are synthesized from the above-mentioned gases under
the influence of hard radiation [10]. Indeed, if the temperature on the surface of Pluto is in the range of
34-60 K, then with height the temperature in the atmosphere increases rapidly due to the greenhouse
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effect caused by methane. At an altitude of about 30 km, it reaches a value of 110 K. After this height
the temperature decreases slowly again [4, 8].

The calculations show that the atmosphere, despite the very small pressure, is able to effectively
smooth out daily temperature fluctuations [34]. The areas of the surface from which nitrogen ice
evaporates are cooled by up to 20 degrees. This causes a wind near the surface with speeds reaching
values of the order of 1-10 m/s [20]. It is difficult to say anything about the size of the particles of this
haze. Its blue color may indicate a particle radius of up to 10 nm. While the brightness ratio at different
values of phase angles gives a radius value an order of magnitude larger. One explanation for this fact
may be the aggregation of smaller particles into larger formations with sizes exceeding a hundred nm

[8].

The most likely is that this haze could have formed from particles of non-volatile compounds that
were synthesized under the influence of hard solar radiation from known atmospheric gases. And then
they change their aggregate state, and therefore in the form of aerosol particles can slowly fall to the
surface of Pluto [10, 19]. The time of their settling can be measured in Earth days, or even weeks [1].

When in 2002 Pluto completely covered the star, but still some of its light, due to refraction in its
atmosphere, still reached the Earth. Then it turned out that the intensity of this light increases with
wavelength [6]. This was then interpreted [11, 14] as a sign of light scattering by aerosol particles of
small sizes.

Within the thin and discontinuous atmospheric boundary layer, the measured temperature near
the surface was relatively constant [8]. This layer was then detected by radio scanning of the atmosphere
from the “New Horizons” spacecraft at the time of the spacecraft's approach to Pluto. The thickness of
this gas layer was about 4 km,; and this layer had a temperature of about 37+3 K. At this temperature,
the saturated nitrogen vapor pressure is equal to the observed atmospheric pressure.

It is possible that this boundary layer consists of gas that has just evaporated from the planet's
surface [28-30] and has not yet had time to mix with the rest of the atmosphere. This explanation is also
supported by the fact that this layer was observed in the young flat region of Sputnik Planitia, which is a
huge reservoir of volatile ices and on which there are now practically no noticeable impact craters [33].
The observed evaporation could have occurred either at the time of the observation or very shortly before.

Calculations have shown that without constant renewal, this layer could last no more than two
Earth years [8].
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Abstract

Heterocyclic compounds occupy a significant place among physiologically active substances.
Among the fused heterocycles, the most famous are indoles, quinazolines, benzodiazepines.
Pharmacophores based on them are widely represented in the literature. Condensed systems with
a seven-membered heterocyl are much less common. Nevertheless, among them, compounds have
been identified that exhibit antitumor and antiviral properties, are used as psychotropic drugs [1].

Keywords: Triazepines, 2-aminothiazole, natural amino acids, imidoy! chlorides, phosphorus
pentachloride.

Synthesis of adamantylcontaining triazepinones.

This work describes the synthesis of adamantylcontaining triazepinones by condensation of
natural amino acid derivatives with 2-aminothiazole.

Adamantyl-containing derivatives of natural glycine, L and D alanine, L and D valine (1) were
obtained by the method [2] from methyl esters of the corresponding amino acids and acid chlorides of
adamantyl-1-carboxylic and adamantyl-1-acetic acids. The esters of adamantylcontaining amino acids
were hydrolyzed under alkaline conditions to N-acyl-a-amino acids. Which may be of interest as objects
for biological research [3].

For the synthesis of imidoylchlorides (2) with retention of the ester group, a mixture of pyridine
with phosphorus pentachloride was used [4].

Condensation of imidoyl chlorides (2) with 2-aminothiazole occurred in the presence of
triethylamine with the formation of condensed heterocycle (3).

PCl; HN N
Ad(CHz)P-C NH -CH- cooc+|—» Ad(CH,),-C=N-CH-COOCH;""2 {/J —
C5H5N Cl R Et3
(1) (2)
R = H, CH;-, (CH;),CH-
n=0,1 N=X j

—  Ad(CHzr{ \(K
na=)/ ?

(3)
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The yields of triazepinones depending on the adamantylcontaining amino acid fragment are
shown in the table 1.

Table 1.
The yields of triazepinones depending on the adamantylcontaining amino acid fragment.
Yield of products condensation, %

Radical L D
1-Adamantoy!(-N-glycin 51
1-Adamantoy!(-N-alanin 56 45
1-Adamantoy!(-N-valin 66 58 47
1-Adamantoylmethyl-N-glycin 69
1-Adamantoylmethyl-N- alanin 71
1-Adamantoylmethy!(-N- 72
valin 70

The structure of the target products was proved using 'H NMR, >C-, IR spectroscopy and mass
spectrometry.

Synthesis of adamantylcontaining 3- oxotetrahydroisoquinolines.

The core of tetrahydrozoquinoline is part of such well-known alkaloids as Coripulin, Glauzin,
Pronunciferin and others. Many of them exhibit antimicrobial, antispasmithin, anti-inflammatory
activity. On the other hand, it is known that the presence of volumetric frame substituents (adamantyl,
diamantyl, etc.) in a molecule with pharmacophoric groups increases lipophilicity, reduces toxicity, in
some cases significantly increases the activity of drugs.

0)

o)
+ R{CH=NR,——
m ! 2 N-R,

R4
I: R1=Ph; R2=Ad-, AdCH:>-, AdCHzCH:>-
Il: R1=AdCH>-, R>=Ph

The purpose of the work presented is to synthesize potential active drugs containing in positions 1
and 2 of the isochinolin nucleus various adamantyl-containing radicals.

The bases of Schiff was synthesized by method [5]. The reagents of the company Lankaster were
used. Studies of NMR "H spectra were performed on the JEOL spectrometer (90 MHz) in CDCL 3, chemical
shifts were measured in 6 -shift. Chromatomass spectra are measured on the Hewlett-Packard 5890-II
device with a detector MSD 5977 1A (capillary 30 m, HP-1, 100-250°C, 10° / min).

For the preparation of structures presented in the scheme, a method of amidoalkylating agents -
the bases of Schiff [1] were used. The latter were synthesized on the basis of benzaldehyde and
adamantyl-containing amines (1) and 2- (1-adamantyl) of ethanal and aniline (/).

The reaction was carried out in a dichloroethane medium and the presence of excess triethylamine.

The outputs of the target products were: for R> = Ad - 78%, AdCH: - 84%, AdCH>CH> - 87%, R> =
AdCH: - 66%.

The structure of substances is proved by IR, NMR 1N and 13C spectroscopy.

A convenient method of synthesis of potentially physiologically active adamantyl-containing 3-
oxotetrahydroisoginolins has been developed.

Synthesis of adamantanecontaining derivatives of dihydroisoindole.

Heterocyclic compounds occupy a significant place among physiologically active substances.
Among the fused heterocycles, the most famous are indoles, quinazolines, benzodiazepines.
Pharmacophores based on them are widely represented in the literature.

The aim of the presented work is the synthesis of potentially active drugs containing in positions 1
of the dihydroisoindole nucleus adamantylcontaining radical.

To obtain the structures presented in the scheme, the method of amidoalkylating agents - Schiff
bases (1) was used [1]. The latter were synthesized on the basis of benzaldehyde and benzylamine. To
obtain acyliminium salt (2), 1-adamantylacetic acid chloranhydride was used.

Heating a solution of an acyliminium salt in a solution of dichloroethane in the presence of
triethylamine led with a yield of 58% to an isoindole derivative - N- [1-adamantylmethylcarboxy] -2-
phenyldihydroisoindole (3).
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AdCH,COCI
PhCHO + PhCH,;NH, —> PhCH = NCH,Ph >
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HANANDALIK SANATININ GELISIMINDE KULU ASKEROV'UN ROLU
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Abstract
The presented article is dedicated to the study of the creativity of our outstanding mugham
(mugam is music genre) master Kulu Askerov. Thus, the singer's creativity was analyzed in a
complex way and the stylistic features characteristic of his creativity were determined.

He was a khananda (khanada is a name generally given to singers of mugham, an Azeri folk
music genre). He achieved great success in each of these fields of activity and represented
Azerbaijan at a high level in our country and abroad. Kulu Askerov's performance traditions are a
school for modern young singers and students. His compositions and songs are loved by the people
and occupy an important place in the repertoire of singers. The mugham, kasin and folk songs
performed by Gulu Askerov are preserved in the Golden Fund of Azerbaijan Television. The memory
of the singer has been commemorated many times, and his anniversaries have been solemnly held
at the state level. Kulu Asgarov's art and his memory will never be forgotten and will live forever
in the memory of the people.

As a result of the research, it was concluded that Kulu Asgarov, besides being a mugham
master, had important services as an opera artist, composer, teacher and tar singer.

Ozet

Sunulan makale, seckin mugam Ustadimiz Kulu Askerov'un yaraticiliginin incelenmesine
ayrilmistir. ilk kez sarkicinin yaraticiligi karmasik bir sekilde analiz edildi ve yaraticiligina 6zgii dislup
ozellikleri belirlendi. Bu faaliyet alanlarinin her birinde blylk basarilar elde ederek Azerbaycan'i
tlkemizde ve yurtdisinda (st diizeyde temsil etti. Kulu Askerov'un performans gelenekleri, modern
genc sarkicilar ve égrenciler icin bir okuldur. Besteleri ve sarkilari halk tarafindan sevilmekte ve
sarkicilarin repertuvarinda énemli bir yer tutmaktadir. Kulu Askerov'un seslendirdigi mugam, kasin
ve tirkdler Azerbaycan Televizyonu Altin Fonu'nda muhafaza edilmektedir. Sarkicinin anisi
defalarca anildi ve yildénimleri devlet diizeyinde ciddiyetle kutland..

Arastirma sonucunda Kulu Asgarov'un mugam ustasi olmasinin yani sira opera sanatgisi,
besteci, 6gretmen ve tar sarkicisi olarak da énemli hizmetlerde bulundugu sonucuna varilmistir.

Keywords: Kulu Askerov, mugham, classification, song, opera artist, performance traditions,
anniversary, events, khananda

Anahtar Kelimeler: Kulu Askerov, mugam, tasnif, sarki, opera sanatgisi, icra gelenekleri,
yildéndmd, olaylar.

Tanitim. Sunulan makalede ilk kez Azerbaycan hantal sanatinin énde gelen temsilcilerinden Kulu
Askerov'un yaraticiligi ve icra gelenekleri arastirilmistir. Burada ilk kez sarkicinin yaraticiligr karmasik bir
sekilde analiz edilmis ve yaraticiligina 6zgi dslup ézellikleri belirlenmistir. Kulu Askerov'un icra tarzini ve
vorumlarini ortaya ¢ikarmak icin onun hayatina ve eserlerine kisaca géz atmamiz énemlidir.

Genel hisse. Kulu Asgarov 1928 yilinda Salyan sehrinde dogdu.[1] Kli¢lik yaslardan itibaren mdizige
ve sarki séyleme sanatina buylik ilgi gosterdi, bircok etkinlikte ve bélge tiyatrosunda sahne aldi. Béylece
halk arasinda hizla popdler oldu ve sevildi. Sanatgi, biyldlgi ve mezun oldugu Salyan ilgesindeki kiltir
evinin sanat yénetmenligine atandi, burada ilgin¢ etkinlikler dizenliyor ve "Arazbari" adli halk
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calgilarindan olusan bir topluluk yaratiyor. Topluluk esliginde Salyan bolgesi ve yurdun farkli bélgelerinde
konser programlarinda yer almakta, hos sesi ve profesyonel yorumuyla in kazanmaktadir.

1953 yilinda dlkemizde Cumhuriyet Geng Yetenekler Olimpiyati dlizenlendi. Kulu Askerov bu
olimpiyatlara katiliyor, mugamlarimizi, tlrkdlerimizi (st dizeyde seslendiriyor ve kazaniyor. Bu olay
sanatc¢inin yaraticiiginda énemli bir adim oldu, s6hreti daha da artti, halk tarafindan daha cok sevildi ve
sevildi.

1953-1958 yillarinda Kulu Askerov, Asaf Zeynalli Miizik Teknik Koleji'nde seckin sarkicilar Seyid
Susinski ve Neriman Aliyev'in sinifinda okudu, bu ustalarin geleneklerini derinlemesine inceledi ve mugam
sanatinin inceliklerine hakim oldu. Odrencilik yillari boyunca teknik okulun tim etkinliklerinde ve yurt ici
konser programlarinda bliyiik basari ile konserler verdi. Coskuyla icra ettigi mugamlar halk arasinda genis
capta yayilir ve alkislarla karsilanir. Kulu Asgarov, tiim mugam calgilarini yiksek profesyonellik ve en ince
cizgilerle yorumlamis, her mugami kendi karakterine uygun bir sekilde dinleyiciye aktarabilmistir.

Kariyerine M. MagomayeV'in adini tasiyan Azerbaycan Devlet Filarmoni Orkestrasi'nda profesyonel
sarkici olarak baslayan sanat¢i, bazi konserlerinde tara calip sarki soyledi. Farkli yorumlar géstererek
kendi Uslubunu olusturmustur. Asaf Zeynalli adini tasiyan mlzik teknik okulunda egitimini
tamamladiktan sonra Azerbaycan Devlet Kiltiir ve Sanat Universitesi'nde editimine devam etmis, daha
sonra "Vokal sinifi" konusunu égretmis ve belirli yillarda "Mugam sanati” bélimdndn baskanligini
vapmistir. Onlarca yetenekli geng¢ yetistirerek milli mizik sanatimizin égretilmesine ve tanitilmasina
katkida bulunuyor. Kulu Asgarov siirekli kendi tizerinde ¢alismis, mugamin ve icra sanatinin derinliklerini
incelemis, ayni zamanda mugamin teorik temelleri hakkinda gerekli konulari aydinlatmaya calismistir.
Mudgam sanati ve tirkd yaratma konusundaki derin bilgisinin bir sonucu olarak kendisi de cok sayida sarki
ve beste bestelemistir. Ahsan Ahmadov doktora tezinde bunu soyle dile getirir: "Bltin sarkicilarin
yaraticiligr mugam ve kassin icrasina dayanmasina ragmen ¢ok az sarkici kassin bestecisi olarak bilinir.
Bu arada 20. yizyilin ikinci yarisinda Alibaba Memmedov yaptigi siniflandirmalar ve sarkilarla tin kazand.
Ayni zamanda Hacibaba Hiiseynov, Kulu Askerov, Arif Babayev, I[slam Rzayev ve dider sarkicilarin
isimlerini de anmak lazim." [A. Ahmedov. Bakd, Miitercim Yayincilik-Basim Merkezi, sayfa 16]

Kulu Askerov, tim mudam calgilarini yiksek profesyonellik ve en ince cizgilerle dinleyiciye
aktarmayr basardi. En zor mudgamlari bile kolaylikla yorumlayabiliyor, yumusak tinisiyla séyledigi
mugamlari daha da muhtesem kiliyordu. Konserlerinde dinleyiciler, "Kulu Askerov'un icra ettigi mugama
bir kez daha hayran kaldik" seklinde gértis bildirdiler. [R. Babayev, Baku, Halk gazetesi, 1985, Sayi 2, s.

Sair Aliaga Kurcayli'nin sézlirine bestelenen: "Basima gidiyor”, "Benden hoslanmiyorum”, "Sabah
pencereyi actigimda”, "Kalbimi kapattim”, "Sevdim"”, "Ayrilik"; "Sevgili dostum" (sézleri Rasul Hamzatov,
cevirisi Tofig Bayram) ve b. sarkilari ginimdizde de glncelligini kaybetmemis, sanat¢ilarimizin
repertuarlarini stislemektedir.

Teyyub Aslanov, "Azerbaycanli sarkicilarin siniflandirilmis yaraticiligr” baslikli makalesinde ¢ok
sayida énde gelen sarkicinin adini siraliyor ve siniflandirmanin onlarin yaraticiligindaki 6nemli rolind
gdsteriyor: "Taninmis sarkicilar - Jabbar Garyagdioglu, Seyid Susinski, Han Susinski, Kulu Asgarov, Abulfat
Aliyev , [slam Rzayev, Arif Babayev, Alibaba Memmedov ve diderleri. bircok siniflandirma olusturduk.
Sarkicilar siniflandirma kavramini daha genis anlamda kabul ederek klasik siniflandirmalarin yani sira
tirkdler, besteci sarkilari, bazen de ask sarkilarini siniflandirma olarak kullanirlar. Bu tamamen yaratici
stirecle ilgilidir, icracilarin bedenisinden ve seyircinin talebinden kaynaklanmaktadir” [Aslanov T.
Azerbaycan Devlet Kiiltir ve Sanat Universitesi Bilimsel Calismalari No. 31, 2022, s. 85-92. ]

Kulu Askerov uzun yillar Azerbaycan Devlet Opera ve Bale Tiyatrosu'nda solist olarak calisti.
Azerbaycan Devlet Akademik Opera ve Bale Tiyatrosu, sarkicinin yaraticiliginin gelismesinde essiz bir rol
oynadi. Tiyatronun solisti olarak calistr ve bu c¢alismada yorulmadan c¢alisarak birbirinden glizel
karakterler yaratti.

1956 yilinda Kulu Asgarov'a ilk kez "Leyla ile Mecnun" operasinda Zeyd karakterini canlandirmak
icin gérev verildi. ilk kez opera sahnesine cikacak bir sarkici icin bu imaji yaratmak bdyiik sorumluluk
gerektiriyordu. Ancak Gulu Asgarov bu gérevle kolayca basa cikti ve performansini ve oyunculuk
becerilerini sahnede profesyonelce gostermeyi basardi. Oyuncunun bu yetenegi ve esnekligi ona baska
roller yaratmanin yolunu acti. Boylece kendisine "Asli ve Karam" operasinda Sophie rold verildi. Burada
da sanatgi tim yaratici yeteneklerini gosteriyor ve izleyiciyi sasirtmayi basariyor.

Opera tiyatrosunda art arda gelen basarilar gelecekte daha bliylik roller oynamanin yolunu agiyor
ve Kulu Asgarov ilging ve unutulmaz karakterleri benzersiz bir sekilde canlandiriyor: Uzeyir Hacibeyli'nin
"Leyla ve Mecnun" operasinda Mecnun ve [bn-Salam; Bliyiik oyunculuk yetenedi ile Zilftigar Hacibeyov'un
"Asli ve Karam" operasinda Karam karakterini, Zilfigar Hacibeyov'un "Asik Garib" operasinda Asik Garib
karakterini, "Sah [smail" operasinda Sah [smail karakterini tam anlamiyla ortaya cikarmayi basard.
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Misliman Magomayev. Bu karakterleri yorumlarken (st diizeyde performans becerisi géstermis ve her
karaktere uygun karakteri yansitmistir. Rubaba Muradova, Nazakat Mammadova, Zeynab Kanlarova,
Rasmiyya Sadigova gibi sanatcilari sahnede dikkatle dinledi. Leyli karakterini canlandiran Rubaba
Muradova'nin tam karsisinda yer aldigi "Leyli ile Mecnun" operasinda Mecnun'u o kadar hassas bir sekilde
yaratmistir ki bu sahnede izleyenler gézyaslarina bogulmustur.

Kulu Asgarov, dinyanin bir¢ok (lkesinde milli mdzigimizi ve mugam sanatimizi yiksek dlizeyde
tanitti ve temsil etti: [talya, Almanya, Modolistan, Ispanya, iran, Hindistan, Pakistan. Kulu Askerov tim
mugamlarimizi ézel bir profesyonellik ve blyik bir coskuyla icra etti. "Bayati-Kajar", "Rast", "Zabul-
Segah", "Mirza-Huseyn Segah" ve diger mugam destgahlarini ézel tonlar ve yumusak ¢anlarla, yukari asagi
sicramalari hafiflik ve ézel frekansla yorumladi. Sanatc¢inin en sevdigi mugam ise "Bayati-Kirt"
mugamidir. Bu mugam onun tatl ve lirik sesinde essiz ¢cingiraklarla yorumlanmistir. Ahsan Rahmanli séyle
yaziyor: "Unlii tarzan Firuz Aliyev, Gnli sarkici Kulu Asgarov'un "Bayati-Kirt" mugamini icra ederken
"Bayati-Kirt" mugamina bir kez daha hayran kaldigini séyledi.” [A.Rahmanli. Bakd, Hdrriyet gazetesi, 2
Subat 2022]

Deneyimli bir égretmen olan Kulu Asgarov, yetenekli sanatcilar yetistirdi. Odrenci-profesorti
Malakhanim Ayyubova, yaraticiliginda ve pedagojik faaliyetlerinde Kulu Askerov'un geleneklerini
strddrdyor ve dgretmenini 6zel bir saygiyla aniyor. Uzun yillar Azerbaycan Devlet Kiiltir ve Sanat
Universitesi'nde besteci Eldar Dadashov ile birlikte calisti. Yetenekli bir sarkici ve 6gretmen oldugunu
dogrulayan Eldar Dadashov, ayni zamanda Kulu Asgarov'un harika insani niteliklerine de vurgu yaparak
sunlari séyledi: "Sesi gibi nazik bir insandi. Cok yumusak bir kalbe sahip oldugundan hayatinda pek ¢ok
hos olmayan olayla karsi karsiya kalmistir. Ancak Kulu Asgarov her zaman insani niteliklerini korudu. Gulu
Asgarov halk tarafindan sevilen bir sanat¢i oldu ve insanlar onu bugiin hala seviyor." [Besteci E. Dadashov
ile réportaj]

Béylece Kulu Asgarov sarkici, opera sanat¢isi, besteci, égretmen ve tar sanat¢isi olarak mdzik
kdltdramdzin gelismesinde 6nemli hizmetlerde bulunmustur. Sarkicinin anisi defalarca anildi ve
vildéndmleri devlet diizeyinde ciddiyetle kutlandi. Béylece 2018 yilinda Mugam Merkezi'nde Kulu
Asgarov'un 90. yili kutlaniyor. Mugam Merkezi'nin "Unutulmazlar” projesi kapsaminda gerceklestirilen
etkinlikte, Kulu Asgarov'u anlatan video gdsterimiyle basliyor ve Kulu Asgarov'un mudam calgilarini
yliksek profesyonellikle seslendirdigi vurgulaniyor. Onun besteledigi beste ve sarkilar, Mohlat Muslimov
yénetimindeki ¢cok sayida icraci tarafindan, Azerbaycan Televizyon ve Radyosu A.Bakihanov Halk Calgilari
Toplulugu esliginde seslendirilerek bu eserlerin 6limsiizlidl bir kez daha kanitlanmistir.

Sonug. 2023 yilinda sarkicinin 95. yili Salyan bélgesindeki kiiltiir merkezinde blylk bir torenle
kutlandi. Konserde gen¢ mugam sarkicilari onun derslerini ve sarkilarini seslendirerek sarkiciyi bir kez
daha onurlandirdilar. Kulu Asgarov'un anisi sonsuza kadar halkin kalbinde yasayacak. Khananda'nin
anisini yasatmak amaciyla Salyan ilcesinde yasadigi sokaga ve Saylan sehir mizik okuluna onun adi
verildi.

Kulu Askerov'un seslendirdigi mugam, kasin ve tirkiler Azerbaycan Televizyonu Altin Fonu'nda
muhafaza edilmektedir. Bu kasetler gelecek nesillerimizin mugamlarimizi ve halk mdzigimizi dogru
sekilde ¢almalarr icin bir okuldur. Kulu Asgarov'un sanati ve anisi hicbir zaman unutulmayacak ve halkin
anisinda sonsuza kadar yasayacaktir.
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L.V. BEETHOVEN'IN 9 NUMARALI SONATINDAKI PERFORMANS SORUNLARI

._ Iskenderova Sevda Askar kizi
Azerbaycan Devlet Kltiir ve Sanat Universitesi Enstriimantal performans bolimd Baségretmeni

Abstract

The presented article is devoted to the study of performance issues of piano sonata No. 9 by
the genius composer Ludwig Van Beethoven. The article reveals the stylistic features characteristic
of the composer's work and theoretically analyzes sonata No. 9. The form-structure, key-tonality,
tempo and metrorhythmic features of the sonata are defined. In the process of analyzing the
sonata, performance issues are brought to the fore, and recommendations regarding performance
are put forward. The names of Azerbaijani, Russian and world pianists who interpreted the sonata
are listed. In the end, it is concluded that L. V. Beethoven's ninth sonata is technically rich in various
performance elements, and is loved and interpreted by performers even in our modern times. This
work is included in the repertoire of famous performers and in educational programs.

Ozet

Sunulan makale, dahi besteci Ludvig VVan Beethoven'in 9 numarali piyano sonatinin icra
konularinin incelenmesine ayrilmistir. Makale, bestecinin eserinin karakteristik tslup ézelliklerini
ortaya koyuyor ve 9 numarali sonati teorik olarak analiz ediyor. Sonatin form-yapi, tonalite, tempo
ve metroritmik ozellikleri tanimlanir. Sonatin analiz edilmesi stirecinde icra konulari én plana
¢ikarilmakta ve icraya iliskin dneriler ortaya konulmaktadir. Sonati yorumlayan Azerbaycanli, Rus
ve dinya piyanistlerinin isimleri siralaniyor. Sonug olarak L. V. Beethoven'in dokuzuncu sonatinin
teknik acidan cesitli icra unsurlarr acisindan zengin oldugu ve gliniimdizde bile icracilar tarafindan
sevilip yorumlandigi sonucuna varilmistir. Bu eser (nli sanat¢ilarin repertuarinda ve egitim
programlarinda yer almaktadir.

Keywords: L.V.Beethoven, piano, sonata, Allegro, performance issues, appliqué, Georgiy
Sharoyev, Major Brenner, interpretation

Anahtar Kelimeler: L.V.Beethoven, piyano, sonat, Allegro, icra konulari, aplike, Georgiy
Sharoyev, Binbasi Brenner, yorum.

Tanitim. Zamaninin seckin bir piyanisti olan L.V.Beethoven sayisiz piyano eseri besteledi. Bu eserler
arasinda sonat tiirii 6zel bir 6neme sahiptir. Besteci, eserinin ilk yillarindan itibaren hayati boyunca sonat
tirtine yonelmis, tim yaratici arayislarini ve denemelerini sonat tiiriinde gerceklestirmistir. Bu nedenle
piyano sonatlarina L.Beethoven'in yaratici laboratuvari deniyor. L.V.Beethoven, sonat mdizigine yeni
sesler getirerek, uzak sesleri karsilastirarak ve beklenmedik armonik dondisiimler saglayarak sonat tirdind
zenginlestirdi.

Genel hisse. E.Abdullin ve E.Nikolayeva séyle yaziyor: “Beethoven'in sonatlari Haydn'in ve Mozart'in
sonatlarina benzemiyor. Besteci genel yapinin temel &6zelliklerini koruyarak sonat tiriinde blylik
venilikler yapmistir. Boylece sonatin icerigini, dokusunu, mdizik dilini zenginlestirmis, hacmini
genisletmistir. Bu nedenle sonatlarin genellestirilmis bir tipik ozelligini vermek olduk¢ca zordur. Bazi
sonatlari diger muzik tdirlerinin geleneklerinden blylik ol¢ide etkilenmistir. 9 numarali sonatta dortli
tdrine 6zgli ézellikleri acikca gérmek miumkdinddr"” [Abdullin,E.B., Nikolaeva, E.V. Moskva, Akademiya,
2004, 33 ¢

E major Sonat No. 9, 1795 ile 1799 yillarr arasinda bestelenmistir ve Barones Joseph von Braun'a
ithaf edilmistir. Sonat (¢ bolimden olusuyor, ilk bolim Allegro, ikinci bolim Allegretto, dgincd boldm
Rondo, Allegro commodo. Sonatin karakteristik ézelligi agir bir temponun olmamasi, tim bélidmlerin
eglenceli ve hizli bir tempoda yorumlanmasidir.
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Bir sonat allegrosu seklinde bestelenen ilk bélimde ana tema hizli ve eglenceli bir karakterle,
bazen de biraz él¢ilii olarak devam ediyor, ancak sergi duygusal rengin farkli tonlarini gdsteriyor. Burada
birbiriyle celisen ana ve yardimci temalarin yan yana gelisini ve gelisimini gériyoruz. Ana tema, oyunculuk
ve duygusallik ve biraz drama ile karakterize edilir. Triller hafif parmak teknigi ile calinmalidir.

Heyecan verici bir havaya sahip olan baglanti temasi, tonalite acisindan istikrarsiz olup yavas yavas
E majér tonalitesinde seslendirilecek yardimci temayr hazirlar. Ana temanin aksine, ikincil tema ise
eglenceli temposu, biraz akici ve heyecan verici miizigiyle dikkat cekiyor. Bu tema gelecekteki gelisiminde
diger temalarla uyumludur. Baglanti temasi, ana tema ile yardimci tema arasinda bir baglanti olusturur
ve tonalitenin "baskin"ina, yani yardimci temanin ses ¢ikaracagi yarim kadansa odaklanir.

Yardimci temanin ardindan iki tamamlayici tema c¢aliniyor, ilk tamamlayici tema bir dizi akordan
olusuyor, ikincisi ise heyecan azalmaya baslamis gibi gériiniyor. Sergideki tamamlayici konu, hacmine
bagli olarak daha genis ve bagimsiz bir karaktere sahip olan yardimci konuya ekleme roliindi (istlendi.

Gelistirme asamasinda, ana ve giris temalarini karakterize eden eglenceli, parlak ve biraz lirik tema
daha da gelisiyor. Burada tonalite ve armonik figlrler acisindan istikrarsiziik hdkdm  sdrdiyor.
Modiilasyonlu diziler, taklitci gelisim, genel akis, form eksikligi ve somut olmama dikkat ¢ekiyor. Sonug
olarak gelisimin gelisimi ana tonalitenin baskinina yénelir ve béylece predik kisim baslamis olur. Predik-
Hazirligin sonu ve tekrara hazirlik demektir.

Sergilemenin tekrarlandigi tekrarda, tim temalar ana tonalitede sirayla seslendirilir. Bununla
birlikte, sergiden farkli olarak, tekrardaki yardimci ve tamamlayici tema, E'nin tonalitesinde
seslendiriliyor. llk bélimdin coda'si ciddiyetle séylenir ve virtiiéz performans becerileri gerektirir.

L.Beethoven icin metroritim mdzigi dinamizlemenin ana araclarindan biriydi. Dokuzuncu sonatta,
daha yodgun ritmik nabiz ve duraklamalarin getirilmesi, sanatcilar icin performans stirecinde ¢ézilmesi
gereken 6nemli gérevler belirler. Besteci, bazi durumlarda perdenin kademeli yiikselisini, belirtilmesi
gereken vurgularla degistirir.

Sonatin ikinci kismi eserin ilk kismi ile belli bir tezat olusturuyor. Dokuzuncu sonati seslendiren inldi
piyanist Antur Rubinstein, "Sonatin ikinci bélimd kasvetli olsa da yine de enerji dolu.” dedi. [V.N.
Bryantseva, Moskova, Mlizik, 2004. c. 28]

Avusturyali piyanist Arthur Schnabel de dokuz numarali sonati calarken esere fantezisini ve hayal
glictinii de katti. Ikinci bélimde "E major'den "E minér'e modiile edilmistir.

Sonatin dg¢dncd finali roliind oynayan Rondo, Allegro commodo yine E-dur tonalitesinin yorumunu
gériyoruz. Bir bitin olarak son bolim, sonatin ilk bélimdi ile tutarls olup, ilk bolimdin tim temalarr daha
basit ve daha ylizeysel bir sekilde sunulmaktadir. Genel olarak son bélim, gérsellerin darligina ragmen
bestecinin tretken yaraticiligini kanitlayan net ve 6zl bir yapiyla sonata blitiin bir eserin dolgunlugunu
verir.

Miizik elestirmenleri sonatin son bolimdndin zenginlik ve duygu cesitliligi acisindan diger sonatlarin
finallerinden daha disik olduguna inaniyordu. Ancak Beethoven'in finalin miziginde tamamen derin ve
anlamli karakterden yoksun bir gériinti ortaya cikardigini distinmek gerekir. Her zaman oldugu gibi
Beethoven yalnizca her bir parcanin erdemleriyle degil, ayni zamanda onun organik dogdasiyla da
ilgileniyordu. Bu bakimdan 9 numarali sonatin finali, birinci bélimdn samimiyeti ile ikinci béldmdin
tutkulu mdzigi arasinda bir bitinlik olusturdu. Performans stirecinde Beethoven ézellikle sag pedalin
zengin ifade olanaklarini takdir etti. Bu bakimdan sonat calinirken lirik gériintdilerin karakterizasyonunda
dogru pedalin uygulanmasi, pedalizasyon konularinin ciddiye alinmasi gerekmektedir.

Sonatin muziginde sarkililikla zenginlesme 6zelligi dikkat cekmekte olup, sarki temalarinin tonlama
kokeni cesitlilik géstermektedir. Sarkinin sonat serisine dahil edilmesi, 6nemli bir déntsime yol acti.
Beethoven'in 9 numarali Sonati lizerinde ¢alisirken, herhangi bir canli performansin bireysel performans
niteliklerine bagli oldugu vurgulanmalidir. Metnin derinlemesine ve dikkatli bir sekilde incelenmesi 6nemli
bir faktérddir ve tim vuruslarin ve dinamik isaretlerin kesinlikle dogru sekilde uygulanmasi gereklidir. Bu
sonat ¢ok (nld olmasa da teknik olarak diinya piyanistlerinin ilgisini ¢cekmis ve onlar da bu sonati
yorumlayarak virtiiéz yeteneklerini ve bilgeliklerini ortaya koymuslardir. Ornedin: parlak piyanist
Swyatoslav Richter dokuzuncu sonati kendi tarzina ézgi bir sekilde yorumladi. Bu sonatta sekizlik ve
onaltilik notalari Allegro temposunda esnek ve esnek parmaklarla kolayca hareket ettiren teknik
tekniklere odaklandi. [O.B. Lebedeva. KGU, 2001. 69 s.] 20. yizyilin (nld dinya piyanistleri arasinda yer
alan Claudio Arrau, Emil Gilles, Vladimr Gorovich, Wilhelm Kempf, yaratici repertuarlarinda
L.V.Beethoven'in dokuzuncu sonat dahil sonatlarina yer verdi. Modern dinyanin piyanistlerinden Marta
Argerich (Avusturya), Yevgeny Kisin ve Mikhail Pletnyov (Rusya), Van Yuczya (Cin), Maurizio Pollini
(ltalya), Daniel Barenboym (Israil) Beethoven'in 9. sonatini ustalikla yorumladilar.
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Modern Rus icracilarindan Alexander Lubyansev, Yuriy Martynov, Alexander Korenev, Elizaveta
Miller, Olga Pashenko, sonati 6zel bir profesyonellikle yorumladi ve gériintiileri burada ortaya ¢cikarmayi
basard..

Sonug. Bestecinin 9 numaralr sonatini Azerbaycan piyano okulunun Gnld icracilarr yorumlamistir.
Azerbaycan piyano okulunun gelisiminde essiz hizmetleri olan Georgiy Sharoyev ve Mayor Brenner, 9
numarali sonatin yetenekli yorumculariydi ve bu eseri dgrencilerine benzersiz metodik yéntemlerle
ogrettiler. Onlardan sonra Nigar Usubova, Yuriy Sabayev, Rafig Guliyev, Ogtay Abasguliyev, Murad
Huseynov, L.V.Beethoven'in dokuzuncu sonatinda virtlioz yeteneklerini profesyonelce sergilediler.
L.V.Beethoven'in 9 numarali sonatini ¢alabilmek icin uygulama konularina odaklanilmali, parmaklarin
hareketliligi konusunda diizenli bir calisma sdreci ydrdtilmelidir. Bu sonatin teknik yetenedi zayif olan
dgrencilere repertuvar olarak verilmesi dogru olmaz. Bdylece, L.V.Beethoven'in dokuzuncu sonati teknik
acidan cesitli performans unsurlari agisindan zengindir ve modern zamanlarimizda bile icracilar
tarafindan sevilip yorumlanmistir. Bu eser (nli sanat¢ilarin repertuarinda ve egitim programlarinda yer
almaktadir.

Kullanilan kaynakca

1. Abdullin, E.B., Nikolaeva, E.V. Miizik egitimi teorisi: Yiiksek 6gretim kurumlarinin 6grencileri icin
ders kitabir. Moskova, Akademi, 2004, 336 s.

2. Aliyev, Yu.B. Bir okul 6gretmeni-mdizisyenin masadisti kitabr. Moskova, VLADOS, 2000, 336 s.

3. Bryantseva, V.N. Yabanci (lkelerin mizik literatdrd. Egitimin ikinci yili. Moskova, Mlizik, 2004.

4. Druskin, M.S. Yabanci mdzigin tarihi. Sayi 4: 19. yizyilin ikinci yarisi. C16.: KOMMNO3MTOP-
CAHKT-TIETEPBYPI, 2007. 632 .

5. Zhabinsky, K.A. Ansiklopedik miizik sézligu. M.: Phoenix, 2009. 474 c.

6. Lebedeva, O.V. Mlizik egitiminin gelistirilmesi. Kostroma: KI'Y, 2001. 69 c.



XTI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 07-08.01.2025

Geographical sciences
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Abstract

The article analyzes the impact of climate changes on the water resources in the Ganja River
basin. Research shows that the decrease in flow during the years 1991-2017 compared to 196 1—
1990 is caused by the increase in air temperature and a decrease in precipitation in the area.
Additionally, the analysis of the long-term flow fluctuations of the Ganja River indicates that there
is a relatively stable ratio of variability. Specifically, the analyses reveal that low-water phases were
observed in 1928-1954, high-water phases in 1955-1986, low-water phases in 1987-2007, and
high-water phases in 2008-2018.

Keywords: Ganja River, flow, air temperature, precipitation, long-term, meteorological
station, river basin.

The main purpose of the study is to assess the impact of climate changes on water resources, using
the Ganja River as an example. Furthermore, based on the collection and analysis of information on the
utilization of the river's water resources, the main factors affecting the flow were identified. To achieve
this goal, data from 1928-2018 were studied to conduct analyses and statistical calculations of the
hydrological regime of the Ganja River.

Hydrological Regime of the Ganja River. In terms of its water regime, the Ganja River belongs to
the group of rivers with a spring-summer high-water period. The river's feeding regime consists of
seasonal snow (36%), groundwater (46%), and rainfall (18%,). In the high mountainous parts of the
Murovdagh range of the Lesser Caucasus, the snow cover lasts until June, while in areas at altitudes of
1,500-2,000 meters, it persists until April-May. Part of the basin up to the village of Zurnabad is located
in the feeding and flow formation zone of the river. Below the village of Zurnabad, the river's water is
taken for irrigation purposes, disrupting the water regime.
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Image 1. Graph of Monthly Average Water Level Variability at Zurnabad Station on the Ganja River
(Monthly Averages for the Years 1928-2018)

In the area where the flow originates, the first snow falls in October-November, and a stable snow
cover forms in December, remaining until mid-April or May. Snowmelt begins with the rise in air
temperature, usually at the end of February or the beginning of March. Spring rains accelerate the
melting of snow.
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The spring-summer high-water period starts at the end of March or the beginning of April and lasts
until July. The early onset of the spring-summer high-water period occurred at the beginning of March,
as well as on April 7, 1943, while the late onset was observed on July 17, 1936. The average onset of
high-water lags 15-20 days behind early occurrences. High-water typically ends at the end of July or the
beginning of August; early termination occurs at the end of June, while late termination happens at the
end of August. The duration of high-water spans 135 days (ranging from a minimum of 74-101 days to a
maximum of 135-170 days). During the spring-summer high-water period, the river delivers the largest
volume of water (64%). Rainfall always affects the shape of the hydrograph for high-water. As elevation
increases, the volume of rain-induced floods decreases. The peak water discharge during high-water is
usually a mixed flow of snowmelt and rainwater, exceeding the average annual discharge by 5-20 times
and forming the annual maximum. Rarely, floods surpass high-water periods and are observed between

August and October. For example, on October 9, 1951, the highest annual discharge at the Ganja River-
Zurnabad station was rain-induced.

Table 1.
Long-Term and Annual Variability of Water Levels: Rise and Fall Intensity During High-Water and Flood
Periods.
River Amplitude, High-water period and Flood Lower-water period and Flood
cm Date Increase Decrease Date Increase Decrease
Ganjachay and | Me Me and Me Me
Long- | Ann | Year | diu | Maxim | diu | Maxi Year | diu | Maxim | diu | Maxi
Term | ual m um | m mum m | um m | mum
30.1V 29.Vi1
212 158 | 1941 6 79 4 93 939 4 14 3 9

The most intense rise in water levels occurs during the April-May period. The amplitude of the
spring-summer high-water level is 150 cm. The highest water level of the year is observed in June, which
causes strong floods due to rainfall in the high mountainous areas. A decrease in water levels takes place
at the end of June and the beginning of July, continuing until the start of the autumn period, during
which several moderate floods occur. This decline is occasionally disrupted by summer floods caused by
rainfall in July-August. The early onset of autumn levels was noted on October 1, 1952, while the late
onset was observed on October 28, 1936. Autumn floods usually end in November. During the autumn
flood period, the amplitude of the water level variability does not exceed 80 cm. In some years (1934,
1941, 1952), autumn floods were not recorded. From the end of November to March, winter high-water
occurs. During the winter period, the amplitude of water level variability is close to 25 cm.

Table 2.
Characteristic Water Discharges of the Ganja River (m?3/s), Catchment Area - 314 km? Zurnabad Village
(1928-2018).
Water Average Monthly Water Discharge Average
Discharge, Annual
m3/s Water
/ Il i v v Vi Vil Vil X X Xl Xl Discharge
, m3/s
Medium 176 | 1,7 | 26 | 62| 86 | 91| 55 29\ 29| 25| 19 4.14
3 7 9 6 3 5 8 3,56 9 4 4 4
Maximum 12, 15,1 217, 14, 94| 10, 85| 7,5 10.2
43| 53] 82 6 9 8 9 10,4 2 8 4 4
Minimum 08| 09 0,6 0,7 1.22
0,8 2 8|1 16| 21| 34| 19 1,55 1,2 81 09 1

Flood Flow Periodicity. The periodicity of flood flow in the Ganja River has been studied through
the analysis of long-term hydrological observation data. To assess the periodic variability of flow over a
long period in the Ganja River, a difference integral curve has been constructed.

Comparison of the long-term flow variability indicates that there is approximately a stable ratio
between changes, meaning that the variations are synchronous. These curves represent the cumulative
sum of flow modulus coefficients (5(ki-1)) sequentially [2,9]. Here, the modulus coefficient is defined as:

K =Q/Qorta

The ordinate of the difference integral curve for the end of the year -t is determined by the
following formula:
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2(ki-1) = f(t)

The modulus coefficient depends on the degree of variability or the flow's coefficient of variation
(Cv). For different years, the Cv does not affect the long-term flow variability, and the curves are
constructed with the ordinate:

2(ki-1) / Cv = f(t)

Analysis of the long-term flow variability in the Ganja River indicates that there is approximately
table ratio between variations, meaning the fluctuations are synchronous. The analysis shows that from
1928-1954, a low-flow phase was observed, followed by a high-flow phase from 1955-1986, a low-flow
phase from 1987-2007, and a high-flow phase from 2008-2018.

(Figure 2). This allows the use of the Ganjachay-Zurnabad station as a reference (analog) for rivers
in the eastern regions of the Lesser Caucasus area and for the extension of short series data at other
stations with the help of this reference.
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Image 2. Difference Integral Curve of the Flood Flow Modulus at Ganjachay-Zurnabad Station.

During the research, existing hydrological data were analyzed, and missing hydrometric
observation data were restored based on graphical relationships with similar rivers. The valid annual flow
series were identified, and the homogeneity of these series was checked through mathematical statistical
methods. It is known that the homogeneity of hydrological quantities is influenced by natural and
anthropogenic factors. This also depends on the dominance of one type of food source over another, as
well as the effect of human economic activities on water usage. It is impossible for flow series to remain
homogeneous if water discharge in rivers decreases significantly due to increased water usage.

The analysis showed that there are no influences on the flow of Ganjachay in its upper reaches. In
the lower reaches, however, river water is widely used for irrigation and drinking water supply. Up to
Zurnabad village, water is also used for running mills. Intensive use of water starts from Zurnabad village,
where small irrigation canals with a discharge of 100-200 |/s are used for irrigating fields and vineyards.
At the end of Zurnabad village, the main structure of the hydroelectric station (HES) is located, and water
from this station is used for irrigation purposes.

Flood Flow. Flood flow has decreased in relatively higher areas. The recent changes in flow are
attributed to increases in air temperature, decreased precipitation in some areas, reduced snow cover
density, and increased water usage. The most significant floods occurred in 1965, 1957, 1959, 1965,
1969, 1970, 1972, 1982, 1983, 1988, 2003, 2008, and 2010. Flood events in Ganjachay occurred in
August 1906, with flood heights ranging from 1000-2500 meters. In July-August 1931, 1965, and 1970,
flood heights ranged between 1000-1500 meters.

Dependence of Flow Modulus on Elevation. The dependence of flow modulus on elevation varies
spatially. The flow modulus increases uniformly with elevation. Between 1200 and 2000 meters, the flow
modulus increases by approximately 1 [/km? per second for every 200 meters. This pattern can also be
observed in the rivers of the northern-eastern slopes of the Lesser Caucasus (Figure 3). The increase in
flow modulus in accordance with the above regularities can primarily be explained by the variation of
precipitation in the catchment area depending on elevation.



XTI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 07-08.01.2025

18
16
14
12
10

M, I/san*km2

o N &~ O ©®©

1000 1200 1400 1600 1800 2000 2200 2400 2600

Horta, m

Image 3. Dependence of Annual Flow Modulus on Elevation in the Lesser Caucasus Basin

In some sections of the river where observations were made over very short periods due to various
reasons, it was not possible to accurately calculate the flow values. For such short series, variation
coefficients (Cv) were not calculated. In cases where possible, these short series were extended, and
based on these extended series, flow and variation coefficients were calculated.

In Ganjachay, the variation coefficients of annual flow generally range from 0.25 to 0.36. Greater
variability is observed in the Cv values across different months. In most cases, variation coefficients are
smaller during winter and summer months, while for flood and rainy periods, the values gradually
increase. Although this trend is characteristic throughout the river, it should not be regarded as a strict
law. The gradient of increase in variation coefficient with elevation varies at different elevations. At
lower elevations (1000-1500 m), the gradient is weak, increasing by 0.2-0.4 l[/km? per second for every
100 meters. At higher elevations, the increase in gradient is stronger, reaching 1-1.4 [/km? per second
for every 100 meters between 2000-2500 meters. However, a noticeable regularity can be seen in the
changes of annual variation coefficients with respect to elevation. According to this regularity, thereis a
tendency for the variation coefficient to decrease as the elevation increases. For example, at elevations
of 1900-2000 meters, the variation coefficients range from 0.2-0.3, at 1600 meters the value is 0.4, and
at 1200 meters it reaches 0.6. This regularity is maintained for other months as well (Image 4).
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Image 4. Dependence of the Coefficient of Variation of Average Annual Flow on the Average Elevation
of the Basin (Lesser Caucasus)

The increase in flow with elevation is not continuous. The transitional elevation for flow increase
can be considered around 1800 meters, above which the rate of flow increase weakens. The change in
flow with elevation is explained by the increase in precipitation with elevation (a vertical zonality
between precipitation and flow is observed in the catchment area).
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Table 3.
Average Multi-year Flow and Its Parameters
River Catchment | Q, Flow Flow Flow | Annual | Annual Annual flow with
Station areai, km? m?/s | volume, | modulus, | layer, | Cv Cs different return
km? l/s*km? | mm periods, %

50 75 95
Ganjachay- | 314 4.1 0.134 13.6 435 0.25 0.1 4.20 3.30 | 2.35
Zurnabad

The table contains information about the flow parameters of Ganjachay, and the 50%, 75%, and
95% flow guarantees have been calculated according to Cs = 2Cv.

Internal Distribution of River Flow. The internal distribution of river flow is influenced by physical-
geographical factors, exhibiting variability and instability over time and across different regions. The
internal flow of the river is primarily determined by climatic factors. In addition to the climate, the terrain
of the catchment area, geological structure, soil composition, vegetation cover, and other factors also
have a significant impact.

In Ganjachay, long-term assessments of annual flow values have been made based on hydrological
observation points. The longer duration of the series compared to previous calculations has allowed for
more precise estimations. Additionally, the average long-term monthly flow values for all observation
points were calculated. The statistical analysis of monthly and annual observation data at these points
included calculating their mean values, standard deviations, variation coefficients, and skewness
coefficients.

The close correlation between the total average water flow and the total average daily air
temperature indicates that significant water flow corresponds to periods of intense warming, and the
river flow increases, remaining high until the snow melts. During this period, the rainfall changes this
alignment. In the spring-summer period, rainfall is typically accompanied by slight decreases in air
temperature. At the same time, rainfall increases the flow of water, often leading to a high water level
and the formation of maximum water discharge.

The variation value of the runoff layer is generally between 0.36-0.56, with a maximum of 0.70.
For the runoff period, the flow rate in the lower section of the river ranges from 151-202 mm, where the
rainfall is relatively low, while higher up the river, the larger flow rate (303-354 mm) corresponds to a
higher level of precipitation.

During the statistical analysis, the long-term average values, variation coefficients, skewness
coefficients, and internal correlation coefficients for the flow, temperature, and precipitation series
within the basin were calculated. The calculated values for the internal correlation coefficient of the
annual and seasonal quantities of the flow and precipitation series were less than 0.5, while for
temperature series, the values were slightly higher. Student and Fisher criteria were used to determine
the homogeneity of the series. The homogeneity condition was satisfied for most of the series.

Based on recent studies, it has been observed that global climate changes have occurred in the
20th century, particularly during the period from 1961 to 1990 and in the subsequent years. This is
mainly the result of rising temperatures and global warming. One of the affected areas is water
resources.

Research on the effects of climate change shows that increased air temperature may lead to a
reduction in water resources due to increased evaporation in the main part of the basin.

To assess any variability in flow quantity in recent years, its seasonal and average annual values
for the period 1991-2011 were compared with the corresponding averages for the period 1961-1990. It
was determined that both the annual and seasonal flow values have decreased in recent years (Image 5).
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Image 5. Seasonal and annual water discharge values for Ganja River at the Zurnabad station for the
years 1961-1990 and 1991-2011 (m3/5s).

The monthly average discharge values for 1991-2011 were compared with the corresponding
average values from 196 1-1990, and a decrease was observed in almost all months in recent years (Table
4).

Table 4.
Average monthly water discharges for the years 196 1-1990 and 1991-2011 (m3/s).

Cyces | + | o | m | v | v I v | vl vim] x| x| x| xu

Ganjachay — Zurnabad

1961-1990 1,81 | 1,78 | 276 | 644 | 901 | 10,1 623 | 398 | 3,26 | 3,05 | 2,66 | 2,00

1991-2011 1,64 | 1,72 | 293 | 560 | 7,09 | 690 | 512 | 3,27 | 294 | 288 | 243 | 192
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Image 6. Average monthly water discharge values of the Ganjachay at the Zurnabad station for the
years 1961-1990 and 1991-2011 (m?3/s)

Table 5.
Changes in seasonal and annual water discharges at the Zurnabad station of Ganjachay from 1991-
2011 compared to 196 1-1990.

Winter Spring Summer Autumn
Cycles X1l H-v VI-VII IX-XI Annual
1961-1990 1,86 6,07 6,76 2,99 4,44
1991-2011 1,76 5,2 51 2,75 3,61
Difference (%-lg) -5 -14 -25 -8 -19

Preliminary studies and calculations show that in recent years, a decrease in the water flow has
been observed in the Ganja River.

It should be noted that alongside climate processes, anthropogenic factors directly affecting the
river play a significant role in this reduction in water flow. Specifically, the operation of water reservoirs
and main canals on the river further supports the idea that this process is also directly influenced by
human activity.

To assess the impact of meteorological factors on water resources, observation data on
atmospheric precipitation and air temperature were analyzed from several meteorological stations.
Below are the results of the studies conducted at one station (Table 6 and Image 7).
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Table 6.
Changes in temperature (°C) at the Goygol station.
Cycles Winter Spring Summer Autumn
X1l -V VI-VIll IX-XI Annual
1961-1990 -2,6 5.0 14.7 7.4 6.1
1991-2017 -2.1 7.7 15.9 8.0 7.1
Difference 0.5 2.7 1.2 0.6 1.0
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Image 7. Changes in temperature (°C) at the Goygol station.

Based on calculations conducted for the period 1991-2017 using data from several meteorological
stations in the study area, the average increase in air temperature was found to be between 0.70 and
1.00°C. As shown, seasonal temperature increases have also been observed in the recent period at the
stations. The highest increase occurred during the winter and summer seasons. Similar studies were also
conducted for precipitation data (Table 7).

Table 7.
Changes in the amount of precipitation (mm) at the Goygol station.
Winter Spring Summer Autumn
Cycles XIIHI Hn-v VI-VIII IX-XI Annual
1961-1990 79 222.1 249.7 138.6 689.4
1991-2017 70.1 206.7 188.5 153.5 618.8
Difference -8.9 -15.4 -61.2 14.9 -70.6
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Image 8. Changes in precipitation (mm) at the Goygol station.
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In recent years, changes in annual and seasonal precipitation values have varied by station, with
both decreases (primarily) and increases observed.

To assess the impact of changes in meteorological elements on flow, relationships between flow
quantities and these elements were examined. For this purpose, the combined effect of precipitation and
air temperature data from meteorological stations in the river basin on flow was investigated. The
relationship between annual and seasonal flow and meteorological elements (air temperature and
precipitation) has also been studied in other river basins in the region. It has been confirmed that the
increase in temperature leads to a decrease in flow, while an increase in precipitation results in an
increase in flow [3,5,6,12].

The maximum flow of the Ganja River is mainly formed by rain and, in higher mountainous areas,
by snowmelt. The maximum water flow in the river occurs during the mixed-origin flood period in spring
(April-May). However, in many cases, the maximum flow is primarily caused by snowmelt, while in some
years, it is due to rain and heavy precipitation. The orographic diversity within the river basin, as well as
the heterogeneity of the soil and geological structure, determines various flow losses. Therefore, in some
parts of the river basin, despite similar physical-geographical conditions, different maximum flow values
are observed.

To calculate the maximum flow of the Ganja River, data from the Ministry of Ecology and Natural
Resources' National Hydrometeorological Department's network measurements, "Hydrological
Yearbooks," "OQX" (multi-annual) data, etc., were used.

The empirical curve of the provision is constructed based on the calculated values of provision (p),
and for each value in the annual flow series, it is calculated using the following formula:

p=[(m-0.3)/(n+0.4)] 100%.

The calculation results of the distribution curve parameters and the indicators of maximum
discharge with different provisions are given in Table 8.

In the studied area, the noticeable amplitude of variation of Cv and Cs is explained by the large
diversity of conditions under which the maximum flow occurs. The root mean square error of the

maximum flow rate is determined by o = \C/—; 100 this formula, and deviation is UCsz/ljz_? 100

determined by the formula. [2,4,10,11].
Table 8.

Ordinate values of the theoretical guarantee curve of the maximum discharge with binomial
distribution (Ganjachay-Zurnabad 1928-2018).

f,’z,/f”a”“”off' 0.1 1 5 10 |25 50 |75 lso loo o5 o7 oo
o, 412 (393 |202 |120 |0.26 |[0.38 [0.62 [0.65 [0.70 [0.77 [0.71 | .
®,. Cv 239|170 |17 070 |0.15 [0.22 [0.36 [0.37 [0.40 [0.47 [0.47 |,
K% 339 1270 1217 |1.70 1175 10.78 10.64 10.63 |0.60 |0.59 10.59 |0.59
Op% mi/s 1444 |1150 924|724 |49 1332 127.3 |26.8 125.6 125.1 |25.1 125.1

Literature

1. BoOHbIe pecypcbl 3akaskasbs (noo. peo. I.I. CaaHudze)./l.: [udopomemeousdam, 1988. 264 c.

2. Topowkos MN.®. [udponoeudeckue pacyemsl. JleHuHzpao: [uopomemeousdam, 1979 2. 433 c.

3. Knumam Azepbadioxcara, baky, 1130. AH AsepbatioxaHckold CCP, 1968, 342c.

4. Mamedos M.A. Pac4emsbl MakCUMasabHbIX pacxo0os BoOkl 20pHbIX pek, J1., [udpomemeouzoam,
1989, 184c.

5. Musayeva M.A. Iqlim deyismalarinin Kir hévzesinin su resurslarina tesiri, Qerbi Kaspi
Universiteti, "Aqrar tesarrifatlarin inkisafinin yeni istigamatleri ve atraf mihitin mihafizesi” Respublika
elmi-praktik konfransi, Baki, 2021, 492-495 sah.

6. Musayeva M.A. Qargarcay hévzesindeki mdsahide mealumati olmayan c¢aylarin axin
xarakteristikalarinin hesablanmasi, Azersu ASC, “Su problemlari: elm ve texnologiyalar” jurnali,
beynalxalq resenziyali elmi jurnal, Azerbaycan xalginin Umummilli Lideri Heydear Sliyevin 100 illik yubileyi
ve 2023-ci ilin Azorbaycan Respublikasinda “Heyder Olivev ili” elan edilmesi miinasibatile xisusi
buraxilis, Baki, 2023, N2, 54-61sah.

7. Musayeva M.A., .M. MapoaHos. B3aumMocBsa3u KIUMamu4eckux pakmopos U pe4Ho20 CMOKA B8
baccelHe peku benokanyad, Vizsecmus Tyal'y. Hayku o 3emne. Tyna, 2022, Bbin. 4, 30-41c.



XTI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 07-08.01.2025

8. Pycmamos C.I., Kawkal P.M. BooHble pecypcbl AzepbatioxcaHckol CCP, baky, V1i30amenbcmBso
«3JIM», 1989, 184c.

9. Pecypcbl nosepxHocmHbix 800 CCCP mom 9 Bbinyck 4.

10. CHull2.01.14-83 OnpedeneHue pacqyemHbix 2u0po/I02uU4eCcKUX XapaKkmepucmuk.
11. Cl133-101-2003 OnpedesieHue 0CHOBHbIX pACYeMHbIX 2UOPOI02UYECKUX XAPAKMeEPUCMUK.
12. uxnuHckut 3.M. AmmocgepHbie ocadku, Knumam AsepbadioxcaHa, baky 1968, 152-185¢.



XTI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 07-08.01.2025

Medical sciences

UDC: 616.33-006.6
STOMACH CANCER: CURRENT CHALLENGES AND OPPORTUNITIES

Arman Khozhayev

Professor of the S.N. Nugmanov Department of Oncology,
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Gulzhaukhar Nurmanova

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Almagul Sagatbek

Resident oncologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Zarina Seitkabilova

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Nazym Kurmanbek

Resident oncologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Dana Abzhan

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Gaukhar Zulpukhar

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Madina Bakhytzhan

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Akerke Zharylkassyn

Resident gastroenterologist,

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Abstract

This scientific and analytical work presents modern global and local-regional data on
incidence, mortality, lethality and five-year survival rate of such a common oncological pathology
as stomach cancer. The issues related to risk factors, etiopathogenesis, peculiarities of spread and
clinical manifestations, as well as measures for the prevention of this formidable disease are
covered in detail. The epidemiological characteristics of this nosological form of malignant
neoplasms in our republic in the context of the regions of the country are given.
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Stomach cancer (SC) is a multifactorial disease. Despite a decline in incidence and mortality during
the last decades, SC is one of the main health challenges worldwide. According to the GLOBOCAN 2020
estimates, SC caused approximately 800000 deaths (accounting for 7.7% of all cancer deaths), and ranks
as the fourth leading cause of cancer deaths in both genders combined. About 1.1 million new cases of
SC were diagnosed in 2020 (accounting for 5.6% of all cancer cases). About 75% of all new cases and all
deaths from SC are reported in Asia. SC is one of the most lethal malignant tumors, with a five-year
survival rate of around 20%. There are some well-established risk factors for SC: Helicobacter pylori
infection, dietary factors, tobacco, obesity, and radiation. To date, the most important way of preventing
SC is reduced exposure to risk factors, as well as screening and early detection. Further research on risk
factors can help identify various opportunities for more effective prevention. Screening programs for SC
have been implemented in a few countries, either as a national or opportunistic screening of high-risk
individuals only. Generally, due to its high aggressiveness and heterogeneity, SC still remains a severe
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global health problem [1].

No pathognomonic symptoms of SC have been established. Complaints may correspond to
manifestations of various stomach diseases (chronic gastritis, gastric ulcer, etc.): pain in the epigastric
region, dysphagia; nausea, vomiting (including “coffee grounds”); loss of appetite; weight loss.

During physical examination: 1) the position of the patient in late stages of SC, often forced with
severe adynamia; 2) when examining the face, a decrease in the shine and liveliness of the eyes may
occur; 3) pallor of the skin may be an indication of gastrointestinal bleeding; the skin of patients with
late stages of SC acquires a waxy or earthy tint; in some cases, with the development of metastases in
the sympathetic nodes of the abdominal cavity, pronounced diffuse hyperpigmentation of the skin can
be observed; in advanced stages of SC, dry skin and decreased skin turgor are also noted; 4) severe weight
loss, reaching the degree of cachexia, occurs in cancer of the distal stomach; in such cases, patients also
develop protein-free edema; in the late stages, in the supraclavicular region on the left between the legs
of the sternocleidomastoid muscle, it is sometimes possible to identify a dense lymph node with an
uneven surface, not fused to the adjacent skin (Virchow’s metastasis); 5) when examining the oral cavity,
patients with SC may experience foul odor from the mouth - a sign of the disintegration of a malignant
tumor of the stomach; 6) bulging of the abdominal wall in the epigastric region is observed in advanced
forms of SC; with sudden weight loss, in some cases it is possible to visually determine the contours of
the stomach, its lesser and greater curvature; 7) with the development of tumor stenosis of the pylorus,
in some patients periodic wave-like movements are detected, lifting the anterior abdominal wall in
limited areas, which become more distinct after preliminary light tapping of the abdominal wall in the
epigastric region [2].

When palpating the anterior abdominal wall, stomach tumors are clearly palpable in cases where
they are located predominantly in the distal parts of the stomach (antral, pyloric) and reach several
centimeters in diameter. With percussion, you can clarify the position of the lower border of the stomach
and detect changes in Traube's space (for cancer of the subcardial part of the stomach).

Laboratory studies include: 1) cytological examination (increase in cell size up to giant, change in
the shape and number of intracellular elements, increase in the size of the nucleus, its contours, different
degrees of maturity of the nucleus and other cell elements, changes in the number and shape of nucleoli);
2) histological examination (large polygonal or spine-shaped cells with well-defined cytoplasm, round
nuclei with clear nucleoli, with the presence of mitoses, cells are located in the form of cells and strands
with or without the formation of keratin, the presence of tumor emboli in the vessels, the severity of
lymphocytic-plasmacytic infiltration, mitotic activity tumor cells): HER-2, Cytokeratin 7, Cytokeratin
8/18, CD45; 3) comprehensive genomic profiling in patients with a severe clinical course, aggressive
tumors, with a high risk of progression, and lack of effect from traditional methods of antitumor
treatment.

Instrumental research methods include: 1) fibroesophagogastroduodenoscopy (allows you to see
the mucosal defect, determine its size and nature, take a piece of tissue for histological examination); 2)
fluoroscopic examination of the esophagus with contrast, fluoroscopic examination of the stomach with
contrast (double contrast) — allows you to determine the extent and extent of the stomach tumor, as well
as determine the tactics of surgical intervention; 3) comprehensive ultrasound diagnostics (liver,
gallbladder, pancreas, spleen, kidneys, supraclavicular lymph nodes) — echoic presence of enlarged lymph
nodes of the abdominal cavity and retroperitoneal space, the presence of metastases in the abdominal
cavity, as well as germination of SC into adjacent structures; 4) computed tomography of the abdominal
organs and retroperitoneal space (more clear visualization of the presence of enlarged lymph nodes of
the abdominal cavity and retroperitoneal space, the presence of metastases in the abdominal cavity, as
well as the germination of a malignant neoplasm of the stomach into neighboring structures); 5)
morphological examination is the main method of differential diagnosis of SC with other diseases; at the
same time, the detection of malignant cells in a biopsy specimen clearly indicates esophageal cancer,
although the absence of signs of a tumor in a single sample obtained does not exclude this disease; only
with repeated negative results along with dynamic observation can the pathological process be
considered benign [2].

Tamura T. et al. [3], in their study, examined in detail the effects of alcohol on the development of
SC, as the authors note, the association between alcohol intake and SC risk remains controversial. Our
colleagues undertook a pooled analysis of data from six large-scale Japanese cohort studies with 256
478 participants on this topic. Alcohol intake as ethanol was estimated using a validated questionnaire.
The participants were followed for incidence of SC. Researchers calculated study-specific hazard ratios
(HRs) and 95% confidence intervals (Cls) for SC according to alcohol intake using a Cox regression model.
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Summary HRs were estimated by pooling the study-specific HRs using a random-effects model. During 4
265 551 person-years of follow-up, 8586 SC cases were identified. In men, the multivariate-adjusted HRs
(95% Cls) of SC were 1.00 (0.87-1.15) for occasional drinkers, and 1.00 (0.91-1.11) for <23 g/d, 1.09
(1.01-1.18) for 23 to <46 g/d, 1.18 (1.09-1.29) for 46 to <69 g/d, 1.21 (1.05-1.39) for 69 to <92 g/d,
and 1.29 (1.11-1.51) for 292 g/d ethanol in regular drinkers compared with nondrinkers. In women, the
multivariate-adjusted HRs were 0.93 (0.80-1.08) for occasional drinkers, and 0.85 (0.74-0.99) for <23
g/d, and 1.22 (0.98-1.53) for 223 g/d in regular drinkers compared with nondrinkers. The HRs for
proximal and distal cancer in drinkers vs nondrinkers were 1.69 (1.15-2.47) and 1.24 (0.99-1.55) for 292
g/din men, and 1.60 (0.76-3.37) and 1.18 (0.88-1.57) for =23 g/d in women, respectively. In conclusion,
the authors conclude that alcohol intake increased SC risk in men, and heavy drinkers showed a greater
point estimate of risk for proximal cancer than for distal cancer.

Song Y. et al. [4] indicate that in their work they have sought to to estimate the incidence,
mortality, and disability-adjusted life-years (DALYs) of SC at the global, regional, and national levels. SC
resulted in 1.3 million (1.2-1.4 million) incident cases, 9.5 hundred thousand (8.7-10.4 hundred
thousand) deaths, and 22.2 million (20.3-24.1 million) DALYs in 2019. The age-standardized incidence
rate, death rate and DALY rate were 15.6 (14.1-17.2), 11.9 (10.8-12.8), and 268.4 (245.5-290.6) per
100,000 person-years, respectively. Between 1990 and 2019, the global age-standardized incidence rate,
death rate, and DALY rate decreased by — 30.5% (- 36.7 to — 22.9), - 41.9% (- 47.2 to - 36.3), and -
45.6% (- 50.8 to — 39.8), respectively. In 2019, most of the global numbers of incidence, death and DALY's
were higher among males than females. A considerable burden of SC was attributable to smoking and a
high-sodium diet. The largest numbers of incident SC in 2019 were in East Asia (626,488, 95% Ul 526,591
to 741,267), high-income Asia Pacific (128,168, 95% Ul 108,454 to 147,685) and South Asia (99,399,
95% UI 87,309 to 113,633). The lowest incidence numbers were in Oceania (937, 95% Ul 714 to 1186),
Australasia (3449, 95% Ul 2788 to 4205) and southern sub-Saharan Africa (3610, 95% Ul 3282 to 3970).
The largest number of deaths due to SCin 2019 were in East Asia (432,991, 95% Ul 364,163 to 504,145),
South Asia (99,071, 95% Ul 96,309 to 112,44 1) and high-income Asia Pacific (69,855, 95% Ul 59,748 to
75,610). The lowest numbers of deaths were in Oceania (908,693 to 1143), Australasia (2046, 95% Ul
1836 to 2224) and southern sub-Saharan Africa (3656, 95% Ul 348 to 4009). East Asia (10.1 million,
95% Ul 8.5-11.9 million), South Asia (2.8 million, 95% Ul 2.4-3.2 million) and high-income Asia Pacific
(1.2 million, 95% Ul 1.1-1.2 million) had the largest number of DALYs attributed to SC, while these
numbers were lowest in Oceania (28,669, 95% Ul 21,580 to 36,725), Australasia (38,906, 95% Ul 35,984
to 41,627) and southern sub-Saharan Africa (95,721, 95% Ul 86,515 to 106,654). In all regions in 2019,
the incidences, deaths, and DALYs were higher among males than females. East Asia (30.2, 95% Ul 25.5-
35.5 per 100,000 person-years), high-income Asia Pacific (28.2, 95% Ul 24.2-32.3 per 100,000 person-
vears) and Andean Latin America (22.4, 95% Ul 18.3-27.2 per 100,000 person-years) had the highest
age-standardized incidence rates, while high-income North America (6.1, 95% Ul 5.4-6.9 per 100,000
person-years), southern sub-Saharan Africa (6.5, 95% Ul 5.9-7.1 per 100,000 person-years) and Southeast
Asia (6.7, 95% Ul 5.9-7.5 per 100,000 person-years) had the lowest rates.

Although the global age-standardized incidence and death rates have decreased, continued
growth in absolute numbers in some regions, especially in East Asia, poses a major global public health
challenge. To address this, public health responses should be tailored to fit each country’s unique
situation. Primary and secondary prevention strategies with increased effectiveness are required to
reduce the incidence and mortality of SC, particularly in populations with a high disease burden [4].

Trinh T.T.K. et al. [5] conducted a study that aimed to study the patterns of clustering patterns of
lifestyle risk factors for SC and examine the association of risk factor clusters with SC screening
adherence. Data from the 2019 Korean National Cancer Screening Survey, an annual cross-sectional
nationwide survey, were used. The study population included 3539 adults aged 40-74 years with no
history of cancer. Six SC risk factors, including smoking, drinking, physical inactivity, obesity, meat intake,
and salted food intake, as well as SC screening behaviors, were assessed. The most frequent risk factor
for SC was physical inactivity, followed by smoking in males and high salted food intake in females.
Compared with participants subjects with no risk factors, those with three or more risk factors were less
likely to adhere to screening guidelines (males: adjusted odds ratio [aOR] = 0.35, 95% confidence interval
[Cl] 0.23-0.53; females: aOR = 0.32, 95% CI 0.21-0.48). As noted by the authors, the findings indicate a
disparity in SC screening, such that those with more risk factors are less likely to get screened. Increasing
public awareness, providing behavioral counseling, and targeting high-risk populations for screening
interventions are critical for promoting cancer screening adherence and reducing the disparity in cancer
screening.
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A very informative scientific study was conducted by Poorolajal J. et al. [6]. They examined
information on 14 behavioral and nutritional factors that can be addressed in SC prevention programs.
PubMed, Web of Science, and Scopus were searched through December 2018. Reference lists were also
screened. Observational studies addressing the associations between SC and behavioral factors were
analyzed. Between-study heterogeneity was investigated using the x2, t2, and I2 statistics. The likelihood
of publication bias was explored using the Begg and Egger tests and trim-and-fill analysis. Effect sizes
were expressed as odds ratios (ORs) with 95% confidence intervals (Cls) using a random-effects model.
Of 52,916 identified studies, 232 (including 33,831,063 participants) were eligible. The OR (95% Cl) of
factors associated with SC were as follows: Helicobacter pylori infection, 2.56 (95% Cl, 2.18 to 3.00);
current smoking, 1.61 (95% Cl, 1.49 to 1.75); former smoking 1.43 (95% Cl, 1.29 to 1.59); current
drinking, 1.19 (95% Cl, 1.10 to 1.29); former drinking, 1.73 (95% Cl, 1.17 to 2.56); overweight/obesity,
0.89 (95% Cl, 0.74 to 1.08); sufficient physical activity, 0.83 (95% Cl, 0.68 to 1.02); consumption of fruits
>3 times/wk, 0.48 (95% Cl, 0.37 to 0.63); consumption of vegetables >3 times/wk, 0.62 (95% Cl, 0.49 to
0.79); eating pickled vegetables, 1.28 (95% Cl, 1.09 to 1.51); drinking black tea, 1.00 (95% Cl, 0.84 to
1.20); drinking green tea, 0.88 (95% Cl, 0.80 to 0.97); drinking coffee, 0.99 (95% Cl, 0.88 to 1.11); eating
fish =21 time/wk 0.79 (95% Cl, 0.61 to 1.03); eating red meat >4 times/wk 1.31 (95% Cl, 0.87 to 1.96),
and high salt intake 3.78 (95% Cl, 1.74 to 5.44) and 1.34 (95% Cl, 0.88 to 2.03), based on two different
studies. In conclusion, the researchers note that this meta-analysis provided a clear picture of the
behavioral and nutritional factors associated with the development of SC. These results may be utilized
for ranking and prioritizing preventable risk factors to implement effective prevention programs.

For example, there are persistent disparities in SC mortality among racial-ethnic groups in the USA,
but the extent to which these patterns vary geographically is not well understood. In this paper [7], the
following was evaluated age-standardised mortality for five racial-ethnic groups, in 3110 USA counties
over 20 years, to describe spatial-temporal variations in SC mortality and disparities between racial-
ethnic groups. Redistribution methods for insufficient cause of death codes and validated small area
estimation methods were applied to death registration data from the US National Vital Statistics System
and population data from the US National Center for Health Statistics to estimate annual SC mortality
rates. Estimates were stratified by county and racial-ethnic group (non-Latino and non-Hispanic [NL]
American Indian or Alaska Native [AIAN], NL Asian or Pacific Islander [Asian], NL Black [Black], Latino or
Hispanic [Latino], and NL White [White]) from 2000 to 2019. Estimates were corrected for misreporting
of racial-ethnic group on death certificates using published misclassification ratios. Authors masked (i.e.,
did not display) estimates for county and racial-ethnic group combinations with a mean annual
population of less than 1000, thus, our colleagues report estimates for 3079 (of 3110) counties for the
total population, and 474, 667, 1488, 1478, and 3051 counties for the AIAN, Asian, Black, Latino, and
White populations, respectively.

In conclusion, the researchers note that between 2000 and 2019, national age-standardised SC
mortality was lowest among the White population in every year. Nationally, SC mortality declined for all
racial-ethnic groups across this time period, with the most rapid declines occurring among the Asian
(percent decline 48.3% [45.1-51.1]) and Black populations (42.6% [40.2-44.6]). Mortality among the
other racial-ethnic groups declined more moderately, decreasing by 36.7% (35.3-38.1), 35.1% (32.2-
37.7), and 31.6% (23.9-38.0) among the White, Latino, and AIAN populations, respectively. Similar
patterns were observed at the county level, although with wide geographic variation. In 2019, a majority
of counties had higher mortality rates among minoritised racial-ethnic populations compared to the
White population: 81.1% (377 of 465 counties with unmasked estimates for both racial-ethnic groups)
among the AIAN population, 88.2% (1295 of 1469) among the Latino population, 99.4% (663 of 667)
among the Asian population, and 99.9% (1484 of 1486) among the Black population. However, the size
of these disparities ranged widely across counties, with the largest range from 0.3 to 17.1 among the
AIAN population. In interpreting the data obtained, the authors point out that SC mortality has decreased
substantially across populations and geographies in the USA. However, disparities in SC mortality among
racial-ethnic groups are widespread and have persisted over the last two decades. Local-level data are
crucial to understanding the scope of this unequal burden among minoritised groups in the USA [7].

A very interesting paper was presented by Kim D.H. et al. [8]. The authors note that Epstein-Barr
virus (EBV)-encoded BamHI-A rightward frame 1 (BARF1) is a putative viral oncogene in EBV-infected SC.
The aim of the present study was to investigate BARF1-induced cellular protein and microRNA
alterations. In this study, BARF1-expressing SC cells showed a high rate of proliferation, high levels of
NFkB, and miR-146a upregulation, which was reversed by NFkB knockdown. During BARF1-induced
NFkB upregulation, hCSF1 receptor level was unchanged. Knockdown of BARF1 in the naturally EBV-
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infected YCCEL1 SC cells suppressed cell proliferation, and downregulated NFkB and miR-146a. SMAD4
was identified as a miR-146a target and was downregulated in BARF 1-expressing cells, whereas SMAD4
expression was restored by anti-miR-146a. Knockdown of BARF1 in YCCEL1 cells upregulated SMAD4,
and this effect was reversed by miR-146a overexpression. Transfection of BARF1-expressing cells with
pCEP4-SMAD4 abolished the cell proliferating effect of BARF1. In SC tissues, miR-146a was expressed at
higher levels, and more frequent NFkB nuclear positivity immunohistochemically, but not of SMAD4
nuclear loss was found in the EBV-positive group compared with the EBV-negative group.

In this work, colleagues have demonstrated that EBV-encoded BARF1 promotes cell proliferation
in SC by upregulating NFKB and miR-146a and downregulating SMAD4, thereby contributing to EBV-
induced SC progression.

In general, survival for patients with SC is poor. In addition, there is global variation in SC survival
[9,10]. Worldwide, with the exception of Japan (69%) and Korea (67%), most areas have an overall 5-
year relative survival of SC of about 20%-30%. Japan has had a national endoscopic surveillance program
since the early 1970s because of the high SC risk. It is recommended that all people older than 40 years
undergo screening with a double-contrast barium X-ray radiography and endoscopy every year. A study
in China demonstrated that a preventive intervention which included eradication of H. pylori, nutritional
supplements, and screening (with double-contrast radiography and endoscopy) resulted in a 49%
reduction in relative risk for overall mortality in a high-risk group of individuals [1].

Primary and secondary prevention strategies are the focus of SC prevention. Primary prevention
measures involve improvements in environment and lifestyle habits such as tobacco control/smoking
cessation, reducing salt intake, increasing fruit and vegetable intake, developing other healthy behaviors
(such as Mediterranean diet, higher intake of fiber, physical activity), H. pylori eradication, other
medications (intake of non-steroidal anti-inflammatory drugs, statins), refraining from high alcoholic
beverages, sanitation and hygiene improvements. The WHO has set a global goal of reducing the intake
of salt to less than 5 g (2000 mg of sodium) per person per day by the year 2025. A meta-analysis of
randomized trials (all trials were performed in areas with a high incidence of SC, mostly in Asia), in a total
of 6695 participants followed from 4 to 10 years showed that the risk of SC can be reduced by 35% with
the treatment of H. pylori. In addition to endoscopic and histological surveillance, the American and
European guidelines recommend eradication of H. pyloriin all persons who have atrophy and/or intestinal
metaplasia and all persons who are first-degree relatives of SC patients. According to the Asian Pacific
Gastric Cancer Consensus, population-based screening and treatment of H. pylori infection is
recommended in regions which have an annual SC incidence of more than 20/100000. Eradication of H.
pylori can be achieved with antibiotic therapy; but, the treatment of asymptomatic carriers is not
practical as many countries have a very high infection burden (e.g., over 75% of adult persons living in
sub-Saharan Africa have H. pylori infection) and reinfection is relatively easy [1].

Now, as for this pathology in our country. The incidence of SC in the Kazakhstan in 2022 was 14.9
(19.9 - men; 10.2 - women) per 100 thousand population with a growth rate compared to the previous
vear of 11.0% (13.5 - in 2021 ), which in absolute numbers amounted to 2915 people (2576 cases in
2021), occupying a high 3rd place after breast cancer and lung cancer. The share of cases with a diagnosis
established for the first time in their lives, recorded by oncology organizations, was 8.3% (in 2021-7.9%),
and this is also the 3rd ranking place. At the same time, 1895 men fell ill (specific gravity - 12.5%, 2nd
ranking place after lung cancer), women - 1020 [(specific gravity - 5.12%, 6th ranking place after, of
course, breast cancer (1st ranked place), cervical cancer (2nd place), uterine cancer (3rd place), ovarian
cancer (4th place) and colon cancer (5th place)] [11].

The incidence of SC was higher than the national average in 9 regions of the country: Kostanay -
22.9 (maximum); Karaganda - 21.5; North Kazakhstan - 21.1; East Kazakhstan — 21.0; Pavlodar — 20.4;
Akmola - 20.2; Abay - 19.8, West Kazakhstan - 19.3 and Aktobe - 19.2. The indicator is less than the
national average in 10 regions: in Shymkent city - 8.4 (the lowest level); Mangystau - 9.3, Turkestan -
10.3; Zhambyl - 10.4; Almaty city— 12.2; Almaty - 12.6; Atyrau— 13.2; Zhetysu — 13.3; Astana city— 13.5;
Kyzylorda - 13.8 regions of the country per 100 thousand population.

The mortality rate from this pathology was 8.0 (men - 10.9; women - 5.24) per 100 thousand
population. In the structure of causes of mortality for both sexes in 2022, this pathology ranks high 2nd
after lung cancer, amounting to 12.0%, and in absolute numbers — 1560 people. Of these: 1037 are men
(specific gravity - 15.1%, 2nd place); 523 — women (specific gravity — 8.5% and high — 3rd ranking place).

The regions where the mortality rate from SC is higher than the national average (8.0 per 100
thousand population) include: Abay - 14.5 (maximum level); Akmola — 12.0; East Kazakhstan and West
Kazakhstan — 11.3; North Kazakhstan - 10.2; Pavlodar - 9.9; Karaganda - 8.9, Astana city — 8.8, Aktobe -
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8.3. In parity with the republican average level — Kostanay region — 8.0. The lowest rates were noted in
Mangistau - 3.9 (minimum level); Shymkent city - 5.5; Kyzylorda - 5.6, Almaty - 6.1; Turkestan - 6.5;
Zhetysu — 6.6, Atyrau — 7.3; Almaty city - 7.4 and Zhambyl - 7.7 regions per 100 thousand population
[11].

The number of deaths from SC who were not registered with oncology organizations and were
diagnosed posthumously in the Republic of Kazakhstan was 35 people; at the same time, the specific
gravity was 1.2% and 5th ranking place.

Moreover, during the first year after diagnosis of cancer, every two out of five people die. At the
same time, the one-year mortality rate was 40.0%, ranking 5th. The ratio between one-year mortality
and neglect (stage IV) was 1.9 in 2022 and this is in 15th ranking place along with cancer of the tongue
and oral cavity and malignant bone tumors. At the same time, let us recall that the furthest distance
from “1” is the worst ratio between the indicators of one-year mortality and neglect.

It should also be noted that during preventive examinations in 2022, SC can be classified as one of
the most actively detected tumors among all cancer localizations (5th rank in terms of the number of
identified patients). At the same time, the proportion of cases of SC detected during medical
examinations among those newly identified was 55.2% (1574 patients), with a significant increase
compared to the level of 2021 (37.1% or 932 people in 2021). Of these, 47.6% (750 patients) were
identified in early stages I-Il of the disease (in 2021 - 472 patients, which amounted to 50.6%).

The level of morphological verification of SC in the country was 96.1%. At the same time, in 2
regions 100% verification of the diagnosis was provided (Zhetysu and Mangistau regions); high rates
were achieved in Almaty (99.5%), Zhambyl (99.2%), Astana city (98.8%), Abay (98.3%), North
Kazakhstan (98.2%), and low —in Kyzylorda (88.5% - the worst result in the country), Almaty city (89.6%),
Akmola (93.0%), Atyrau (94.4%), Turkestan (95.3%) regions and Shymkent city (95.9%).

The proportion of patients with early stage | of the pathology under consideration was 6.4% and
this is only the 2 1st ranking among all nosological forms of oncological pathology.

The regions where the proportion of patients with stage | SC is above the national average include
the following regions. Two regions are leading by a large margin from other regions: the Kyzylorda region
- here every fourth patient with cancer is diagnosed at stage | of the disease (24.8%) and the North
Kazakhstan region, where every fifth patient is diagnosed with stage | cancer (20.4%). This is followed
by: Zhetysu - 11.8%; Astana city — 11.6%, West Kazakhstan - 9.2%, East Kazakhstan — 7.8%, Karaganda
- 7.7%; Almaty city — 7.6 %; Mangistau - 7.2% and Pavlodar - 6.7% regions of the republic.

The lowest rates of early diagnosis were stated: in Aktobe - 1.7% (worst result); Turkestan - 1.9%;
Shymkent city — 2.1%; Zhambyl - 2.4%,; Akmola — 2.5%, Almaty - 2.7%,; Abay - 4.2%, Kostanay - 4.3% and
Atyrau - 5.6% regions of the country [11].

At the same time, every two out of five patients with SC are detected in the early (I-1) stages of this
pathology. The regions where the proportion of patients with SC detected at stages I-Il is above the
national average (41.4% and only 19th ranking place for this indicator) include the following regions:
Atyrau (60.0%); East Kazakhstan (57.4%); North Kazakhstan (56.6%); Pavlodar (53.7%); Kyzylorda
(52.2%); Zhetysu (51.6%); Mangistau (50.7%); Turkestan (48.6%); Aktobe (46.6%); Astana city (45.3%);
Abay (44.9%) regions.

Low rates of early diagnosis of SC have been established: in the Almaty region (23.2% - the worst
indicator); followed by: Shymkent city (24.7%); West Kazakhstan (27.5%); Karaganda (28.1%); Akmola
(32.5%); Almaty city (35.2%); Zhambyl (38.4%) and Kostanay (40.3%,) regions of our republic [11].

As is clearly seen from the above data across the country, there is a very wide range in early
diagnosis indicators, from very good to depressing. Of course, it is necessary to take into account
migration processes and other factors influencing early diagnosis rates, but nevertheless, the results
speak for themselves.

The specific gravity of stage IV SC among all nosological forms of malignant neoplasms was 21.3%,
in other words, every fifth patient is detected in an advanced stage of the disease, and this is the fourth
worst indicator in the republic.

As for the average republican indicator of the specific gravity of stage IV, the Karaganda region
showed itself on the negative side, where this parameter was 34.7%, followed by West Kazakhstan
(31.3%); Akmola (29.9%); Turkestan (27.8%); Kostanay (26.3%); Zhambyl (23.2%) regions and Astana
city (22.1%). The following showed themselves to be the best in this aspect: Mangistau - 4.3%, Kyzylorda
-8.8%; Atyrau — 8.9% and Aktobe — 9.7% of the regions [11].

Statistical data on patients diagnosed with a malignant neoplasm who have been under
observation for 5 years or more, and who continue to be observed in 2022, showed that the number of
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patients under the supervision of oncological organizations in Kazakhstan for more than five years
continued to grow and at the end of the reporting year amounted to 110,790 people. with an increase
of 6.6% (2021 — 103,935 people, +4.4%) (form No. 7). The specific gravity of this category of patients or
five-year survival rate for malignant neoplasms with a growing trend is 55.3% (55.0% in 2021).

We cannot ignore such an important clinical aspect as the coverage in the Republic of Kazakhstan
of special treatment for patients diagnosed with SC for the first time in their lives. At the end of 2022,
the absolute number of people who completed specialized treatment was 1,019 people, with almost the
same number continuing treatment - 1,018 patients. The following results were obtained in percentage
terms for methods and types of treatment. Naturally, the most common method of treating SC is
complex treatment, which amounted to 49.2%, this is followed by only surgical treatment - 28.3%, only
medicinal treatment - 19.3%. Combined radiation and chemo-radiation treatment alone is used
extremely rarely (0.5%; 0.3%, 0.3%, respectively).

Further regarding the five-year survival rate of patients. As for SC, at the end of 2022, 6924 people
were registered at the dispensary, or 35.5 per 100 thousand population. At the end of 2021 — 6501
patients or 34.0 per 100 thousand population, respectively.

At the same time, the mortality rate of the observed contingents in 2022 decreased compared to
the previous year and amounted to 22.5% in 2022 (24.8% in 2021).

The five-year survival rate of patients with SC decreased slightly and amounted to 47.8% in 2022
compared to 48.5in 2021 [11].

Summarizing the above, we can conclude that stomach cancer occupies a significant place among
all existing malignant tumors of other localizations. The variability and veiling of symptoms, its similarity
with various non-core processes, leads to neglect of the disease. All this requires both oncologists and,
first of all, primary health care workers and, of course, gastroenterologists to increase the level of
oncological alertness, inform the population about early symptoms that may indicate this pathology or
the onset of proliferative changes and carrying out high-tech diagnostic measures and, as a result, timely
treatment. People at risk are advised to regularly visit a gastroenterologist and, if necessary, undergo
examination.

An epidemiological assessment of the situation with stomach cancer in our country suggests that
there are sometimes significant differences across regions not only in incidence rates, but also in the
parameters of early diagnosis and mortality from this pathology. In connection with the above, this
pathology continues to be a serious problem in modern clinical oncology.
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B 1975 200y ocHoBamesu HelposiuH2BUCMUYECKO20 NPO2PAMMUPOBAHUS []#oH puHdep u Pu4dapd
b3HOnep paszpabomanu memamooesiu, NOMo2aroujue Jito0sIM NOHUMAmb Opy2 0pyed, NPOSICHAMb U
VAYYWAamsb CBOU KOMMYHUKAUUU € CO60U U C OKPYXAOULUM MUDPOM.

Memamodesnu 8 Helipo/IUHZBUCMUYECKOM NPO2PAMMUPOBAHUU NPpedcmassisgom cobol s3bIKoBbIe
dopMbI Bbipax@eHus. B pequ Yesoseka pazaudarom mooesu uckaxeHud, 06obweHud, uckaodeHud. s
NPOSICHeHUS U YMOYHeHUs UH@opMauuu 3adaromcs cneuyuguyeckue Bonpocbl NO  Kaxcool u3
memamodesiel, N03BO/IAHOUUX PACWUPUMb 2PAHUYbI NEPCOHA/IbHOU MOOe/IU MUPA Yes08exka u npulimu K
B3AUMHOMY NOHUMAHUIO U/IU NOHUMAHUH Cebs.

3HaHue memamodesiel No3Bo5em NOHUMams cobece0HUKoB, KueHmMos, Koses, opy3ed, 6/1u3Kux
ntoded, docmuzams 0020B80peHHocmel B Nepe2oBOpHbIX NPoUeccax, 0es08om obuweHuu. Memamodesu
NoMo2arom NoJly4UMb MAKCUMAsabHO 00CMOBEPHYH UHPOPMALU B NPOUECCe KOMMYHUKAUUU.

Memamoodesnb  npedcmassigem  cobol  A3bIKOBYHD — MEeXHUKY  HelpoJsiuH2BUCMUYECKO20
NPO2PAMMUPOBAHUS, C NPUMEHEHUEM YMOYHSIFOU4UX BONPOCOB 0J151 NPOSICHEeHUS] UHGHOPMAayuU.

CobecedHuK, nosy4as UHgopmauuro, NpoBOOUM ee yepes NpPouecc MooesupoBaHus, Komopsbil
cocmoum u3 mpéx 3manos: onyueHue, 060bueHue U UCKaxeHue.

OnyuweHue: 4acms Mamepuana cYumaemcs He3Ha4umod, NO3IMOMY USHOPUPYemcs, Omye20
BAXY(HbIM CMAHOBUMCS BOCCMAHOBJIEHUE YMPAYeHHO20.

ObobuwerHue: nymém GopMUPOBAHUS CMEPeoMUNOB NOABJSIOMCS PA3/IUYHbIE 02PAHUYeHUS,
CNPasumMbCa C KOMOPbIMU MOMEem NOMOYb MOJIbKO O0UH CNOCO6 — BbIUMU 3a 2paHuybl, 4mobbi
NpomecmupoBamMb pedsibHOCMb, KAKAs OHA eCMb HA CAMOM 0eJie, a He B paHMAasusx.

VickaxceHue: co30aémcsi HenpasuU/ibHas (popMy/IuPOBKA, U3-3a KOMOPOU MeHSemcsl BeCb CMbICT,
NO3MOMY BAXHO BOCCMAHOBUMb UCXOOHYHO U BEPHYHO CMPYKMYPY.

Paccmompum mMemamoodesnu UCKaxeHul: ymeHue Mbicaeld, NpUYUHHO-C/1e0CMBEeHHAs CBS3b,
Npecynno3ulyusi, KOMNIeKCHAs 3KBUBAJIEHMHOCMb, CPABHEHUE C YMOTYAHUEM.

Tabsuya N@ 1

HazsaHue memamooesieli lpumepb! Memamodenel Bonpocbl K Memamodesiam
Ymerue mbicnel: Kak msi noHss/a, 4mo ...?
yesioBek yumaem 8 caoell 20/108e

YBUOCHHYHKO, YCIIBILUAHHYIO, Tbi MeHs He JitobuULb Kak mbl noHss/1a, 4mo 9 mebs He
BOCNPUHAMYH UM UHGPOPMAUUIO HA J106110?

cBol /1a0, MAk, Kak OH Cam ee NOHS/.
A BUXCY, Y4MO Mbl paccmpoeH | Kak mei 8udulb/NOHA/AA, 4Mo A

paccmpoeH?
A BUXMCY, 4O Mbi HE Bbly4UIT
memamodesnu Kak mb1 BUOuULLb, YMO 5 HE Bbly4UJT
memamooesiu?
MpuduHHO-C/IeOCMBEHHAS CBA3b! Kak umeHHo...?
UCKAMaemcs CB53b NPUHUHbB! U
c1edcmaust 8 pasz2o0B8ope, B MbIC/IAX Tbi co MHOU He Kak umeHHo mo, 4mo A ¢ mobol He
yesioBeKd. paszeosapusaeulb, mebe Hem | pazeosapusaro, 2080pUM O MOM, YMo

0o MeHs dea. MHe Hem 0ena 0o mebs?
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Tbi He odesia BeyepHee
NIAMbE, Mbl HE Xo4eulb MeHs
paoosame.

Ecnu 861 He 6ydeme
NPAKMUKOBAMb
mMemamoodesiu, mo B8ac He
no3opasum ¢ HosbiMm 2000M
Jled Mopos

Kak mo/umeHHo, ymo £ He odesna
BeqepHee NJiambe, CBA3AHHO C MeM,
4Ymo 5 He xo4y mebs padosame.

Kak umeHHo mo, 4mo Mbi He 6ydem
NPAKMUKOBAMb Memamodernu,
CBA3dHO C MeM, 4mo Hac He
no3dpasum ¢ HosbiMm 200om [led
Mopos3.

lpecynno3uyus:
BbICKA3bIBAHUE, KOMOPOe
cyumaemcs ucmuHod.

Ecnu 661 MOU MyXC 3HAJT, KAK S
pPACccmpausaroCh, oOH bkl He
denas 3moeo.

Ecnu 6b1 8b1 3HANU, KAK A
J106J1H0 BHUMAHUE, 8b1 bbl HE
ocmasuwiu MeHa bes usemos
npu Haweu scmpeye.

Koeda 8b1 npudéme 8
cedyrowjuli pas, 8 NOKpauLy
BAM BOJIOChI B 3e/1EHbIU UBsem.

Koeda BbI Ha4HémMe
NPAKmMUKoBamMb
npecynno3uyuu, bydem sam
cyacmee.

Kak mbi sbibupaews ....7
Kak mbi 3Haews...?

Kak mbi Bbibupaeusb
paccmpausamsca? Kak mbi 3Haeuwls,
4Ymo OH He 3Haem?

Kak mbi 3Haews, Ymo OHU 3Harom nNpo

MmBoro J1t0b0Bb K BHUMAHU U
usemam?

Kak mbi 3Haewb, 4mo 5 npudy?

Kak mbi 3Haews, Yymo Ham byoem
cyacmee?

KoMnsiekcHas 3KBUBA/IGHMHOCMb!
00HO CPABHUBAECMCS C Opy2uM; OOHO

delicmBue asmomamuyecku
cqumaemcs nNpupdsHeHHbIM K

opy2omy.

OHa He NpueomoBuUJIa MHe
06€e0, OHa MeHs He Jitobum.

Bbi He nuwiume csou
npumepbi Memamooesied, bl
He ueHume c80e U Moe BpeMs.

Kak amo.... 03Ha4aem 4ymo.....?7

Bbu1 /14 KMOo-mo/4mo-mo
NOXOXcee. ..U MO 03HAYAI0 MO e
camoe?

Kak mo, 4mo oHa He npueomosu/Ia
mebe 0bed, 03Hayaem mo, Ymo oHa
mebs He arobum?

Bbu1 U ewe Kmo-mo 8 mBoell #U3HU,
Kmo 20mosus1 mebe 06ed u npu 3mMom
He 1tobusi mebs?

Kak mo, 4mo Mbl He nULWEM NPUMEPbI
memamoodesied, 03Ha4aem, 4Ymo Mbl He
UeHUM cBoe U mBoe Bpems?

CpasHeHue ¢ YMOJTHaHUEM:

CpasHeHue 6e3 KoHKpemu3ayuu.

OH ny4wud.

OH xyowud.

Jlydwiue npakmukyrom
mMemamooesiu Kax)cobill 0eHb.
Xyowue He usy4arom

Helpo/luHzBUCMUYECKOoe
npoepammupoBaHue.

Yem kmo? B yem?

OH nyqwud 8 Yem? OH Jiy4duwie, 4yem
Kmo?

OH xyowudi 8 4em? OH Xyxce Ko2o?
Jlyqwiue B8 Yem? Jlyduwiue 4yem Kmo?

Xyowue 8 yem? Xyowiue 8 cpasHeHuu ¢
Kem?
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Abstract

This study aimed to compare the performance of Sobel and Canny edge detection algorithms
on different image datasets. While Sobel algorithm provided faster results in terms of processing
time, Canny algorithm showed superior performance in terms of accuracy and noise immunity. In
tests on natural, medical and industrial images, Canny algorithm provided higher accuracy and
noise immunity compared to Sobel. In terms of processing time, Sobel algorithm provided faster
results. The results of the study suggest that Canny algorithm should be preferred in applications
requiring high accuracy and noise immunity, while Sobel algorithm should be preferred in cases
where fast processing time is important. These results provide fundamental information that can
help to select an appropriate edge detection algorithm in different application scenarios.

Ozet

Bu arastirma, Sobel ve Canny kenar algilama algoritmalarinin performanslarini ¢esitli
gorintd veri setleri tizerinde karsilastirmayr amaclamistir. Sobel algoritmasi, islem sdiresi agisindan
daha hizli sonuglar sunarken, dogruluk ve girtiltd dayanikliligr konusunda Canny algoritmasi daha
ustdin performans sergilemistir. Dogal, tibbi ve endistriyel gériintiler (zerinde yapilan testlerde,
Canny algoritmasi, Sobel'e kiyasla daha yiiksek dogruluk ve glirtiltiiye karsi dayaniklilik saglamistir.
Islem stiresi bakimindan ise Sobel algoritmasi, daha hizli sonuclar vermektedir. Arastirmanin
bulgulari, Canny algoritmasinin yiiksek dogruluk ve glirtiltd dayanikliligi gerektiren uygulamalarda,
Sobel algoritmasinin ise hizli islem stiresinin 6nemli oldugu durumlarda tercih edilmesi gerektigini
6nermektedir. Bu sonuclar, farkli uygulama senaryolarinda uygun kenar algilama algoritmasinin
secilmesine yardimci olacak temel bilgiler sunmaktadir.

Keywords: edge detection, Sobel algorithm, Canny algorithm, image processing, processing
time, noise immunity, performance comparison.

Anahtar Kelimeler: Kenar Algilama, Sobel Algoritmasi, Canny Algoritmasi, Gérdintii Isleme,
Islem Stiresi, Girtiltid Dayaniklligi, Performans Karsilastirmasi.

\GIRIS

Gortntd isleme, son yillarda teknolojik gelismelerle birlikte blylik bir 6nem kazanmis, bilgisayarla
gérme ve yapay zeka gibi alanlarda genis bir uygulama yelpazesi bulmustur. Bu kapsamda, kenar algilama
teknikleri, gériinti icerisindeki nesnelerin sinirlarinin tespit edilmesi, segmentasyon, nesne tanima ve
takibi gibi temel gérevlerde kritik bir rol oynamaktadir[1]. Kenar algilama, bir gérintdindin énemli yapisal
ozelliklerini temsil eden ve bu 6zellikleri vurgulayarak karmasikligini azaltan bir islemdir. Bu baglamda,
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Sobel ve Canny kenar algilama filtreleri, literatiirde en ¢ok kullanilan ve incelenen yontemlerden
ikisidir[2].

Sobel filtresi, 1968 yilinda Sobel ve Feldman tarafindan gelistirilen, basit ve hizli bir kenar algilama
teknigidir. Sobel filtresi, bir gériintideki parlaklik degisimlerini vurgulayarak kenarlari ortaya ¢cikarmayi
amaclar. Bu yontem, ozellikle gdrtiltiye karsi duyarliligi ve hesaplama kolayligi nedeniyle tercih
edilmektedir[3]. Ancak, Sobel filtresi yiiksek glirtiltii seviyelerine sahip gériintilerde performans kaybi
yasayabilir ve kenarlarin net bir sekilde tespit edilmesinde sinirli kalabilir.

Ote yandan, Canny kenar algilama filtresi, 1986 yilinda John F. Canny tarafindan gelistirilen ve
optimal kenar algilama icin tasarlanmis bir algoritmadir[4]. Canny filtresi, kenar algilama slirecinde (¢
temel asamayi icerir: glriltli azaltma, gradyan hesaplama ve kenar inceltme. Canny algoritmasi,
gorintideki gercek kenarlari belirleyebilmek icin birden fazla esik dederi kullanarak sahte kenarlarin
tespit edilmesini énler ve béylece daha dogru sonuglar tretir[5]. Ancak, Canny filtresinin karmasikligi ve
islem stiresi, Sobel filtresine gore daha yliksektir.

Bu c¢alismada, Sobel ve Canny kenar algilama filtrelerinin performanslarinin karsilastirilmasi
amaclanmaktadir[6]. Arastirmanin temel motivasyonu, farkli uygulama senaryolarinda hangi filtrenin
daha uygun oldugunun belirlenmesidir[7]. Bu dogrultuda, Sobel ve Canny filtrelerinin cesitli gériintii
tirlerine uygulanmasi, kenar algilama dogrulugu, islem sdresi ve glrtiltiye dayaniklilik gibi kriterler
acisindan degerlendirilmistir. Elde edilen sonuclar, literatirdeki mevcut calismalara katki saglamanin
vyani sira, uygulama gelistiricilerine ve arastirmacilara, kenar algilama yéntemleri seciminde rehberlik
edecek onemli bilgiler sunacaktir.

LITERATUR TARAMASI/

Kenar algilama, gériinti isleme alaninda kritik bir adim olup, farkli filtrelerin performanslari
Uzerine yapilan arastirmalar, algoritmalarin avantaj ve dezavantajlarini ortaya koymaktadir. Sobel ve
Canny kenar algilama filtreleri, literatiirde siklikla karsilastirilan iki yéntemdir. Bu bélimde, bu ydntemler
arasindaki farklari inceleyen ve performanslarini degerlendiren calismalar gézden gecirilecektir.

Sekehravani, Babulak ve Masoodi (2020) [8] calismasinda, Canny algoritmasinin gurdltdld
gérintiler dzerindeki performansini arastirmis ve bu algoritmanin, ézellikle yiiksek gdirtiltd seviyelerinde
Sobel filtresine gére daha basarili sonuclar drettigini gostermistir. Yazarlar, Canny algoritmasinin grdiltd
azaltma asamasi ve cift esikleme teknigi sayesinde, gorinti kalitesini koruyarak dogru kenar algilama
sonuglari elde ettigini belirtmistir. Ayrica, ¢alisma, Sobel algoritmasinin dlsik hesaplama maliyeti ile
daha hizli bir performans sergilemesine ragmen, glrtiltiye karsi duyarliligi nedeniyle ézellikle gdrdiltdli
ortamlarda tercih edilmemesi gerektigini vurgulamaktadir.

Lynn, Sourav ve Santoso (2021) [9] tarafindan gerceklestirilen ¢alismada, Sobel ve Canny
algoritmalarinin gercek zamanli uygulamalardaki performanslari karsilastirilmistir. Sonuglar, Canny
algoritmasinin daha yiksek dogruluk oranlarina sahip oldugunu ancak Sobel algoritmasinin islem siiresi
agisindan daha hizli oldugunu géstermistir. Yazarlar, Canny'nin 6zellikle nesne tanima ve segmentasyon
gibi yliksek hassasiyet gerektiren uygulamalarda tercih edilmesi gerektigini, Sobel'in ise hizin kritik oldugu
uygulamalarda kullanisli olabilecegini belirtmislerdir.

Sitanggang (2020), Sobel ve Canny filtrelerinin farkli gérinti tirlerinde, &zellikle bitki
yapraklarinin kenarlarinin tespitinde[10], nasil performans gésterdigini analiz ekmistir. Calismada, Canny
algoritmasinin, daha net ve stirekli kenarlar olusturdugu, Sobel algoritmasinin ise hizli hesaplama stiresi
ile éne ¢iktigi bulunmustur. Ancak, Sobel algoritmasinin bazi durumlarda, 6zellikle benzer parlaklik
seviyelerine sahip bélgelerde kenarlari dogru sekilde algilamada yetersiz kaldigi gérilmdstir.

Malbog ve arkadaslari (2020), yangin tespiti icin kenar algilama performanslarini karsilastirarak,
Canny ve Sobel filtrelerinin bu ézel uygulama icin uygunlugunu degerlendirmislerdir[11]. Calisma, Canny
algoritmasinin yliksek hassasiyet ve daha az yanlis pozitif sonu¢ tretme kapasitesi ile daha etkili bir
yontem oldugunu, Sobel'in ise hiz avantajina ragmen daha fazla yanlis pozitif sonug lrettigini ortaya
koymustur.

Mushtaq ve Bedi (2023) ise, Canny ve Sobel algoritmalarinin genel performanslarini kapsamli bir
sekilde degerlendiren bir inceleme makalesi yayinlamislardir[12]. Calisma, Canny algoritmasinin, daha
gelismis bir algoritmik yapiya sahip olmasi ve farkli gérintd tiplerine uyarlanabilirligi nedeniyle, daha
ustdn kenar algilama yeteneklerine sahip oldugunu; Sobel algoritmasinin ise basit ve hizli bir yaklasim
sunarak ozellikle dstik hesaplama giictine sahip cihazlarda tercih edilebilecegini ifade etmektedir.

Rahman, Amin ve Hamada (2020), histogram isleme ile birlestirilmis Canny kenar algilama
teknigini incelemis ve bu yontemin ozellikle disik kontrastli gorintilerde daha iyi performans
gosterdigini belirtmistir[13]. Bu calisma, Canny algoritmasinin esnekligi ve modifiye edilebilirligi iizerinde
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durarak, algoritmanin  farkli zorluk seviyelerindeki gériintiler icin optimize edilebilecegini
gdstermektedir.

Sonu¢ olarak, literatirdeki arastirmalar, Canny ve Sobel filtrelerinin farkli avantaj ve
dezavantajlara sahip oldugunu ve performanslarinin uygulama tiriine, islem siiresi gereksinimlerine ve
glirtilti seviyelerine bagli olarak degistigini ortaya koymaktadir. Canny algoritmasi genellikle daha dogru
sonuclar verirken, Sobel algoritmasi islem sliresi agisindan daha hizlidir. Bu baglamda, her iki
algoritmanin da kullanim alanlarina gére degerlendirilmesi ve uygun filtre seciminin yapilmasi gerektigi
anlasilmaktadir.

SOBEL VE CANNY FILTRELERININ UYGULANMASI

Bu bélimde, Sobel ve Canny kenar algilama filtrelerinin belirlenen gériinti veri setleri (izerinde
nasil uygulandigr ve bu sirecte elde edilen bulgular agiklanacaktir. Uygulama, her iki algoritmanin
dogruluk, islem stiresi ve glirtiltiye dayaniklilik gibi kriterler agisindan performanslarinin incelenmesine
yénelik adimlari kapsamaktadir.

GORUNTU VERI SETLERININ HAZIRLANMASI

Uygulama icin secilen gériintdi veri setleri, (g farkli kategoriye ayrilmistir: dogal, tibbi ve end(istriyel
gérintiler. Her kategori icin 50'ser gériintii secilmis ve bu gériintdiler tg farkl gdirtltd seviyesinde (diisdk,
orta, yiksek) islenmistir. Toplamda 150 gordintd, her iki algoritma icin ayri ayri test edilmek lizere hazir
hale getirilmistir. Gériintdler, kenar algilama algoritmalarinin performanslarini adil ve tarafsiz bir sekilde
karsilastirmak amaciyla standart formatlara (256x256 piksel, gri tonlamali) dondstdrdlmdstiir.

Gorinttiler, énce yatay (x ekseni) ve dikey (v ekseni) kenarlari tespit etmek icin Sobel filtresine tabi
tutulmustur. Bu iki yénli gradyan bilgisi birlestirilerek toplam kenar haritasi olusturulmustur. Sobel
algoritmasi, her bir gériintide kenarlari hizli bir sekilde tespit etmistir. Kenar tespitlerinin dogrulugunu
dederlendirmek icin, algoritmanin ¢iktilarr manuel olarak belirlenmis yerel kenar haritalariyla
karsilastirilmistir.

Original image

125
150
175
200

0 50 100 150 200

1-Resim yerli versiyon gorintdi
Sobel filtre her biri gériintiinin gradyanini iki boyutta elde etmeyi saglayan iki filtre ile gorintindn
bir evrisimini gerceklestirir. Bu iki gradyan, dogru gériintiiyle sonuclanacak sekilde birlestirilebilir

Horizontal gradients (sobel_h) vertical gradients (sobel_v) Gradients (sobel)
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2-Resim sobel filtre dikey yatay
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Ana konturlari belirlemek icin sinira bir gradyan gdriintdst ayarlanabilir. Sonuclar (¢ esige gore
verilmistir.

Sobel detector with threshold
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3-Resim sobel filtre esik

Esik ne kadar yliksek olursa, o kadar az kontur algilandigini (daha az beyaz piksel oldugunu) not
ederiz. Bunun nedeni, daha az pikselin esikten daha bliyiik bir egime sahip olmasi ve bu nedenle kenar
olarak kabul edilmesidir.

Esik cok diistikse, kenarlar hemen hemen her yerde algilanir. Ozellikle, gériintindin arka plani biraz
gurdltald, kenarlar orada tespit edilebilir.

Aksine, esik cok yiiksekse, neredeyse hi¢ yanlis alarm kalmasa da ¢ok fazla tespit yapilmamaktadir.

Ek olarak, esigi yeterince yiiksege ayarlayarak bile, bazi kenarlar hala genistir: birka¢ piksel
genislige sahiptirler, bu da kenarin algilanmasina ragmen hassas bir sekilde konumlandirilmadigi
anlamina gelir.

Canny algoritmasi uygulanmadan énce, tim gorintilere Gauss bulaniklastirma  filtresi
uygulanarak gdrdltd azaltilmistir. Ardindan, Canny algoritmasi kullanilarak gradyan hesaplamasi
vapilmis, kenar inceltme ve cift esikleme islemleri gerceklestirilmistir. Algoritmanin ¢iktilari, Sobel
algoritmasi icin kullanilan ayni yerel kenar haritalariyla karsilastirilarak dogruluk ve gdrtiltiiye
dayaniklilik acisindan degerlendirilmistir.

Canny filtre, basit bir filtrelemeden daha karmasiktir. Ozellikle histerezis yoluyla bir esik, yani iki
esige dayali bir karar icerir T_ {low} ve T_ {hight} :

T_{low} dedgerinden daha dlistik yogunluktaki pikseller kenar olarak kabul edilmeyecektir,

yogunlugu T_{hight} 'dan bliyiik olan pikseller kenar olarak kabul edilir,

yogunlugu T_{low}ile T_{hight} arasinda olan pikseller, yalnizca kenar olan piksellerin komsusuysa
kenar olarak algilanir.

Gauss standart sapmasinin (sigma) etkisi

Canny detector
sigma = 0.1

T_{low} etkisi (dlistik esik)
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4-Resim canny filtre sigma

Sigma artarsa, tespit edilen kenar sayisinin daha disik oldugunu gézlemliyoruz. Bu, Kurnaz
dedektortn itk adiminin, gdrdltdyd azaltmak icin gordntindn bir Gaussian (standart sapma sigma ile) ile
filtrelenmesi olmasiyla agiklanabilir. Sonug olarak, gériinti daha bulaniktir ve bu nedenle kenarlar daha
az belirgindir: bu nedenle tespit edilmesi daha zordur.
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Canny detector Canny detector Canny detector
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5-Resim canny filtre esik
Alt esik arttiginda, gradyan degeri alt esikten daha blyik olan daha az piksel oldugundan,
algilanan kenarlarin sayisi azalir. T_{hight}'in etkisi (yiiksek_ esik)

Canny detector Canny detector Canny detector
Olow_threshold =10 %, high_threshold = 10 % Olow_threshold =10%, high_threshold = 20 % Dlow_threshold =10%, high_threshold = 50 %
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6-Resim canny filtre esik

Daha 6nce oldugu gibi, esik dederi ne kadar yliksek olursa, o kadar az kenar tespit edilir. Bu prensip,
hem Sobel hem de Canny kenar algilama algoritmalarinda gecerlidir. Sobel dedektoriinde, esik
dederlerinin artisiyla birlikte tespit edilen kenar sayisinin azaldigr gézlemlenmektedir. Yiiksek esik
dederleri, yalnizca belirgin kenarlari tespit ederek, daha az ama genellikle daha dogru kenarlari algilar.
Bu durum, kenarlarin pirtizli olmasina neden olabilir ¢iinki Sobel filtresi basit bir gradyan hesaplama
yéntemine dayanir ve bu da kenar tespiti sirasinda bazi ayrintilari kaybetmesine yol acabilir.

Canny dedektérd, ince ve stirekli konturlar dretme konusunda daha basarilidir. Canny algoritmasi,
oncelikle Gauss bulaniklastirma, maksimum olmayan bastirma ve c¢ift esikleme adimlarini icerir. Bu
islemler, kenarlarin daha net ve daha hassas bir sekilde tespit edilmesini saglar. Canny algoritmasi,
kenarlari daha pirtizstiz bir sekilde belirleyerek, keskinligi artirir ve glirtiltiiye karsi daha dayaniklidir. Bu
nedenle, ozellikle ince detaylarin ve hassas kenarlarin énemli oldugu uygulamalarda tercih edilir.

Sobel operatortiniin temel avantajlari, basit yapisi ve daha zaman verimli olmasidir. Bu basitlik,
islem stiresinin daha kisa olmasina ve hesaplama kaynaklarinin daha az kullanilmasina neden olur. Ancak,
Sobel operatorti genellikle pdrtizlt kenarlar dretir ve bazi kiiclk ayrintilari kagirabilir. Sobel algoritmasi,
ozellikle gercek zamanli uygulamalar ve dlistik hesaplama glicii gerektiren durumlarda faydalidir.

Ote yandan, Canny algoritmasi, maksimum olmayan bastirma ve cift esikleme gibi gelismis
teknikler nedeniyle daha plrlizsiiz ve keskin kenarlar lretir. Bu avantaj, Canny algoritmasinin dogruluk
ve hassasiyet acisindan daha dstin performans sergilemesini saglar. Ancak, Canny algoritmasi daha
karmasik ve daha az zaman verimli bir yapiya sahiptir, bu da islem sdiresinin ve hesaplama kaynaklarinin
daha yliksek olmasina neden olur.

Bu farklliklarr bilmek, belirli bir uygulama icin hangi teknigin daha iyi olduguna karar vermede
yardimei olur. Ornedin, yiiksek hassasiyet ve ayrinti gerektiren uygulamalarda Canny algoritmasi tercih
edilirken, hizli islem sdiresi ve distik hesaplama glict gerektiren durumlarda Sobel algoritmasi daha uygun
olabilir.

Sobel ve Canny kenar algilama uygulamalari arasindaki farklari é6zetlemektedir. Gorseller, her iki
algoritmanin da farkli gériintdler (zerindeki performanslarini ve kenar tespit sonuglarini gorsel olarak
karsilastirarak, hangi tekniklerin belirli durumlar icin daha uygun oldugunu anlamaya yardimci olacaktir.
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KARSILASTIRMA SONUCLARI
Bu bélimde, Sobel ve Canny kenar algilama algoritmalarinin ¢esitli gorinti veri setleri (izerinde
elde edilen sonuglarina dayanarak performanslari karsilastirilmaktadir. Karsilastirma, dogruluk, islem

stiresi ve glrtiltiye dayaniklilik kriterlerine gére yapilmistir.

Tablo 1.
Sobel ve Canny kenar algilama algoritmalarinin karsilastirmasi
Kriter Sobel Algoritmasi Canny Algoritmasi
Dogruluk (Accuracy) Orta dogruluk seviyeleri; karmasik yapilar ve | Yiiksek dogruluk; ince ve dUistik
distik kontrastli kenarlari tespit etmekte kontrastl kenarlari daha iyi tespit
zorlanir. eder.
Dogruluk (Dogal Ortalama % 12 daha disik dogruluk. Ortalama % 12 daha yiiksek
Goridnttiler) dogruluk.
Dogruluk (Tibbi Ortalama % 18 daha diistik dogruluk. Ortalama % 18 daha yiiksek
Goriintiiler) dogruluk.
Dodruluk (End(istriyel Ortalama % 10 daha diisiik dogruluk. Ortalama % 10 daha yiiksek
Goriintiiler) dogruluk.
Islem Stiresi (Processing | Ortalama 15-20 ms. Ortalama 40-50 ms.

Time)

Gurdltaye Dayaniklilik

lyi performans, ancak bazi diistik kontrastl

Daha keskin ve dogru kenar tespiti.

(Ddistik Gardled) kenarlars kacirabilir.

Glrtltiye Dayaniklilik Performans belirgin sekilde dtiser. Ortalama %15 daha yiiksek

(Orta Glrdltd) dogruluk.

Glrtltiye Dayaniklilik Cok sayida yanlis pozitif kenar algilamasi. Ortalama %22 daha yiiksek

(Yiiksek Gurdltd) dogruluk.

Avantajlar Hizli islem siiresi, basit yapi. Yiiksek dogruluk ve girdlti
dayaniklilig.

Dezavantajlar Daha diistik dogruluk, gdrdiltlye duyarlilik. Daha uzun islem stiresi, daha
karmasik yapi.

Bu tablo, iki algoritmanin temel performans kriterleri acisindan kiyaslanmasini saglar. Dogruluk,
islem stiresi ve gdrdlti dayaniklligr gibi faktdrler, her iki algoritmanin belirli uygulama senaryolarina
uygunlugunu degerlendirmek icin kullanilir.

DOGRULUK (ACCURACY)

Dogal gértintilerde (orman, dag, sehir manzaralari gibi), Canny algoritmas: genellikle Sobel
algoritmasina gére daha yiiksek dogruluk oranlari sunmustur. Sobel algoritmasi, kenarlarin belirgin
oldugu basit yapili gérintilerde makul bir dogruluk seviyesi gdsterirken, karmasik ve yogun desenli
gérintilerde kenarlari tespit etmede zorlanmistir. Canny algoritmasi ise, ézellikle ince ve dUsik
kontrastli kenarlari tespit etmede daha basarili olmustur. Dogruluk orani acisindan Canny algoritmasi,
Sobel algoritmasindan ortalama % 12 daha iyi performans gdstermistir.

Tibbi goriintdilerde (MRI ve CT taramalari), Canny algoritmasi, Sobel algoritmasina kiyasla belirgin
bir ustdnlik saglamistir. Canny'nin ¢ift esikleme ve kenar inceltme teknikleri, tibbi gériintiilerdeki ince
detaylarr ve dlistik kontrastli kenarlari daha iyi tespit etmesini saglamistir. Sobel algoritmasinin dogruluk
orani tibbi gériintiilerde diistik kalmis, 6zellikle yogun giirtiltd iceren gériintilerde performansi daha da
gerilemistir. Canny algoritmasinin dogrulugu, Sobel'e gore ortalama %18 daha yiiksek bulunmustur.

End(striyel gériintilerde (makine parcalari, fabrika ekipmanlari gibi), Sobel ve Canny algoritmalari
arasindaki dogruluk farki, tibbi gériintiilere gére daha az belirgin olmakla birlikte, Canny yine daha
yliksek dogruluk oranlarina ulasmistir. Sobel algoritmasi, basit yapisal detaylari tespit etmekte etkili olsa
da, karmasik arka planlardan gelen yanlis pozitiflerin sayisi yiiksektir. Canny algoritmasi, yanlis pozitifleri
azaltarak ve daha kesin kenar tespitleri yaparak Sobel'e gére %10 daha yiiksek bir dogruluk oranina
ulasmistir.

ISLEM SURESI (PROCESSING TIME)

Islem stiresi acisindan, Sobel algoritmasi Canny algoritmasindan belirgin derecede daha hizli
calismistir. Sobel algoritmasi, basit yapisi ve dlstk hesaplama karmasiklig nedeniyle her bir gériintdi
Uzerinde ortalama 15-20 milisaniyede sonug verirken, Canny algoritmas! ortalama 40-50 milisaniyede
tamamlanmistir. Canny algoritmasinin Gauss bulaniklastirma, cift esikleme ve kenar inceltme gibi ek
adimlarr icermesi, islem stresini artirmaktadir.

Gurdltd seviyesi arttikca her iki algoritmanin da islem sdreleri artmistir, ancak Sobel
algoritmasindaki artis minimal kalirken, Canny algoritmasinda daha belirgin olmustur. Yiiksek gdrdltd
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seviyelerinde, Canny algoritmasi ortalama %25 daha uzun stire alirken, Sobel algoritmasinda islem stiresi
artist %5 seviyesinde kalmistir.

GURULTUYE DAYANIKLILIK (NOISE ROBUSTNESS)

Ddstk gdrtlti seviyelerinde, her iki algoritma da makul dogruluk seviyeleri sunmustur. Ancak,
Canny algoritmasi yine de Sobel'e kiyasla daha keskin ve dogru kenar tespitleri yapmistir. Sobel
algoritmasi, bazi diistik kontrastli kenarlari kagcirmistir.

Orta ve yliksek gdirtilti seviyelerinde, Sobel algoritmasinin performansi belirgin sekilde dismdistdir.
Sobel filtresi, yiksek gdrtilti seviyelerinde cok sayida yanlis pozitif kenar algilamasina neden olmustur.
Buna karsin, Canny algoritmasi, Gauss bulaniklastirma ve cift esikleme islemleri sayesinde, gurtiltiye
karsi daha direncli bir performans sergilemistir. Orta gdrdltl seviyesinde, Canny'nin dogruluk orani
Sobel'e gére %15 daha yliksek bulunurken, yiiksek glirtilti seviyesinde bu fark %22'ye kadar ¢ikmistir.

SONUC

Bu calisma, Sobel ve Canny kenar algilama algoritmalarinin performanslarini kapsaml bir sekilde
karsilastirmak amaciyla gerceklestirilmistir. Arastirma bulgulari, her iki algoritmanin cesitli performans
metrikleri agisindan degerlendirilmesini icermektedir. Dogruluk agisindan, Canny algoritmasi belirgin bir
ustdinlik géstermistir. Tibbi goriintiileme ve dogal gériintii analizi gibi uygulamalarda, Canny algoritmasi
ince ve zayif kenarlari daha etkili bir sekilde tespit edebilmistir. Canny'nin, ozellikle diisiik kontrastls
bélgelerde daha basarili sonuglar verdigi gézlemlenmistir. Enddstriyel goérintilerde de Canny
algoritmasi, Sobel algoritmasina gére %10-18 oraninda daha yiiksek dogruluk saglamistir. Bu sonuc,
Canny'nin kenar tespiti konusundaki hassasiyetinin, bazi uygulama alanlarinda énemli bir avantaj
sundugunu gbstermektedir.islem siiresi bakimindan ise Sobel algoritmasi éne cikmaktadir. Sobel
algoritmasi, islem stiresi acisindan Canny algoritmasindan yaklasik %50 oraninda daha hizli sonuglar
Uretmistir. Bu durum, Sobel algoritmasini diistik islem glicli gerektiren ve hizli sonuglarin kritik oldugu
gercek zamanli uygulamalarda daha uygun bir secenek haline getirmektedir. Sobel'in daha hizli islem
stiresi, ozellikle yiksek hacimli veri analizi gerektiren durumlarda énemli bir avantaj saglar. Girtiltiiye
dayaniklilik séz konusu oldugunda, Canny algoritmasi Sobel algoritmasindan belirgin bir dstinlik
sergilemistir.

Canny algoritmasi, yiksek gdrtlti seviyelerinde daha dayanikli bir performans gdéstermistir;
dogruluk orani, gdrtltd iceren gériintilerde Sobel'e gére % 15-22 oraninda daha yiiksek bulunmustur. Bu
ozellik, Canny'nin gdrdltili verilerle basa ¢ikabilme yeteneginin, gorintd isleme uygulamalarinda énemli
bir avantaj sundugunu ortaya koymaktadir. Canny ve Sobel algoritmalarinin her birinin belirli uygulama
senaryolarina gére avantajlar sundugunu ortaya koymustur. Canny algoritmasi, yiksek dogruluk ve
gurdltd dayanikliligi gerektiren uygulamalarda, ézellikle tibbi ve dogal gériintileme projelerinde tercih
edilmelidir. Ote yandan, islem stresinin kritik oldugu ve hizli sonuclarin gerektigi durumlarda, Sobel
algoritmasi daha uygun bir secenek olarak 6ne ¢ikmaktadir. Her iki algoritmanin da avantajlari,
uygulamanin gereksinimlerine ve kullanim amacina gore dikkatlice degerlendirilmelidir.
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Abstract

Light industry is a set of industries that produce mainly consumer goods from various types
of raw materials. Light industry occupies one of the important places in the production of gross
national product and plays a significant role in the country's economy.

Xtilase

Yingil ssnaye muxtalif név xammallardan asasan istehlak mallari istehsal eden senaye
sahalarinin mecmusudur. Yingdl ssnaye tmumi milli mahsul istehsalinda mdhdm yerlerdan birini
tutur ve dlke igtisadiyyatinda mdhim rol oynayir.

AHHOmMauyus

Jlé2kasi  NPOMbIUWIEHHOCMb ~ — COBOKYNHOCMb — ompaciell  NPOMbIUIEHHOCMU,
NPOU3BOOAUUX 2/1aBHBLIM 06pa3oM npeomems! MAaccoso2o0 NompebsieHus U3 pas/uydyHbIX BUOOB
CbIpbS. JI82Kasi NPOMbIUIIEHHOCMb 3aHUMAem 00HO U3 BAXCHbIX MECM B8 NPOU3BOOCMBE BAJI0BO20
HAYUOHAIbHO20 NPOOYKMA U U2paem 3Ha4umesibHyr PoJsib B IKOHOMUKE CMPAHbI.

Keywords: Light industry, Textile, Utilitarian.
Acar sozlar:Yiingil ssnaye, Toxuculug, Utilitar.
Knrouesbie c/108a: Jleckas npoMbIUIeHHOCMb, TeKCmuUu/ibHAs, YmuiumdapHas.

Yingdl ssnayenin inkisafi ehalinin sahe mahsullarina olan talebatinin édanilmasi, sahibkarlarin
daha cox galir alde etmasi, regionlarda ahalinin is yerlari ile temin olunmasi ve digar sosial-igtisadi
problemlarin hallinde ahamiyyatli rol oynayir. Yiingll ssnayenin sosial-igtisadi @hamiyyati ve sahanin
venidan qurulmasina olan yiksek telebat onunla slagedar mévcud coxsayli problemlarin olmasi bu
sahanin, onun istehsal-tasarrifat fealiyyatini xarakterize edon gostericilorinin diinya iqtisad¢i alimlarin,
ganc tedgiqatcilarin elmi arasadirmalarinin asas obyektine cevirmisdir. Sahanin hazirki inkisaf
vaziyyatinin arasdirilmasi ve problemlerin atrafli tedigigine hasr edilmis elmi-tadqiqat isi bu aspektdsn
aktualdir.[1]
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Qoyulan mévzu tzre respublikada fealiyyst gdsteren tekstil ssnayesi miassisalerinds, hamcinin
satis-ticaret markezlerinde mdvafiq nimunaler asasinda tadgiqat aparilmis, nimunaler hartersfli
tahlil edilmisdir. Tedgigat neticesinde ylingdl ssnaye mallarinda, xtsusi ile geyim nimunalarinde bazi
utilitar ve funksional problemlerin oldugu mdieyyanlesdirilmisdir. Malum oldugu kimi, hazirki seraitds
tekstil mallari, o cimleden ahalinin geyime olan telaebati esasen xarici istehsala maxsus nimunaler
asasinda ddenilir. Bununla bels, az faiz teskil etss ds, yerli istehsala aid nimunslere do satis
markazlerinds rast galinir. Burada kisi kostyumlari daha cox dstinlik teskil edir.[1]

Utilitar zeminindes olan problemler séziigedan mallarin material tarkibi ile baglidir. Qeyd edak ki,
hamin mallarin béyiik skseriyyatinin terkibi siini xammal asali (sintetik) materiallardan hazirlandigi
mdiayyenlasdirilmisdir. dlbatte ki, bu nimunalerin mdlayim-isti iglime malik respublikamizda ahali
tarafinden istifadasi o gader de komfortlu deyildir.[2]

Digar problem kisi kostyumlarinda — masalen, pencaklards ciyin hisselarin dar olmasi, salvarlarda
ise qilcalar arasi rahatligr tamin edan xistek (verli derziler buna salvar agi deyirler) hissenin olmamasi
ile elagadardir. Blitin bu mesalaler genis miizakire obyekti kimi tahlil olunmus, taklif ve tévsiyelar irali
strdlmasdir.

Iqtisadiyyatin miiasir inkisafi seraitinde 6lkede yiinglil senayenin stabil inkisafi, sahe ve erazi
qurulusunda yeniliklerin edilmasi ve  problemlerin arasdirilmasi esasinda teklif ve tévsiyyalerin
hazirlamasi tadgiqgatin magsadini taskil edir. Magsade uygun olaraq teklif ve tévsiyvalarin hazirlanmasi
Uctin  Respublikada yiingll senayenin modvcud vaziyyatini, onun inkisaf xdsusiyyatlerini ve
istigamatlerinin, inkisaf problemlarini arasdirmasina ehtiyac vardir.[1]

Misssisanin an mihim ve oldugca vacib elementlarinden biri onun qurulusudur. Mdesssisenin
tayin edilmis plan tapsiqlarina, sifatislerine ve mdiqavilelarine uygun olaraq yiksek keyfiyyatli innovativ
mahsullarin buraxilisini temin edilmasi,  buraxilan mehsulun, istehsal texnikasinin ve taskilinin
mdintezem olaraq daima tekmillesdirilmasi ve onun asasinda emak meahsuldarliginin yiiksaldilmasinin,
mahsulun maya dayarinin asadgi salinmasi, bir sézzle istehsalin rentabelliyinin tamin olunmasinda
mdassisanin qurulusunun diizglin formalasdirilmasr mdhdim ahamiyyate malikdir.[1]

osasan ylngll ssnaye musssisalorinin iki ndv qurulusunu (Gimumi ve istehsal qurulusunu)
ferqlendirirler.

- Misssisanin tmumi qurulusu. Bu qurulus onun istehsal ve geyri istehsal bolmalerinin sayi ve
terkibi, onlain yerlesdiyi arazinin sahasi, orada ¢alisan is¢ilerin sayr ve onlarin arasindaki nisbatleri
nazards tutur.

- Mdsssisanin istehsal qurulusu. Bu qurulus iss yalniz istehsal bélmalerinin sayi ve tarkibi, onlann
arazice yerlesmasi va mahsul buraxma qabiliyyati, hemcinin hamin bélmalarde calisan iscilerin sayi ve
tarkibini nezerde tutur.[3]

Yingll ssnaye misssisalerinin istehsal qurulusunun formalasdirilmasina esasan istehsalin hacmi,
buraxilan mehsulun nomeklaturasi, onun ixtisaslasdirma ve kooperativlesdirilme dsracasi, texnoloji
masin ve avadanliqlann sayi ve terkibi, istehsalda xidmatin teskili formasi, istehsal edilen mahsulun
xarakteri, texnologiyasi ve digar bu kimi amiller tasir gosterir.[1]

Sovetlar dénaminde Azarbaycanda yiingil ssnayeds istehsal kifayat gader keskin suratde asagi
dismdsddir, bu da bir nece kompleks sebablar liziinden bas vermisdir. Bunun asas sebablari gisminds, ilk
énce, muassiselorin Azarbaycanin Sovetlor ittifagina daxil oldugu zamanda xammal ve materiallar,
avadanliglar tedartiki ile mesdgul olan techizat¢ilarindan, o illardeki satis bazarlarindan uzaq dismasini,
kecmis ittifaq respublikalari arasinda mévcud olmus igtisadi bagliliglarin lagv edilmasini geyd etmak olar.
Kecmisds Baglanmis tasarriifat miqgavileleri esasinda awalki dévrde bir-birine istehsal vasitelarinin,
mdixtalif materiallarin tedariikini hayata keciren, hazir mahsulu alde eden mlsssiseler arasinda
movcud olmus bagliliglarin birden-bire pozulmasi ferqli bir natice ile yekunlasa bilmazdi. Artig har bir
mdassise 0z dctin xammal, materiallar, avadanliglar elde etmsli tersfdas tapmal, bazar
konyunkturuna mdivafiq sekilde emtes istehsal etmali hazir mehsulunu hansi bazarlarda, nece
reallasdiracagini tayin etmali, is¢i qlivvasini tapmali ve bu kimi diger mesalaleri 6zi hall etmali idi.[1]

Yinglil ssnaye mahsullari cesidinin buraxilisinda bas vermis béhranin basqa ehamiyystli ssbableri
gisminde 6z dévlat mdsteqilliyini barpa etdikden derhal sonra Azerbaycanin mearuz qaldigr mdiharibs,
hamcininarazi, misssisslerive igtisadi potensialin boylik bir hissesininalden getmasi, gacqin ve macburi
kéckinler mesalesi ile bagli meydana cixan problemler ve bunlarla slagedar olan amiller geyd
edilmalidir.
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Yani, sanayeds, o climladan yiinglil ssnaye sferasinda istehsal hacminin kicilmasi, miessisalerin
0z fealiyyatini dayandirmasi ve islehlakin xaricden idxal olunan mehsullar hesabina &denilmaye
baslamasi ehalinin kasiblasmasinin asas amillerinden biri kimi qeyd edilmalidir. Yiingil senayede bu
proses 6zlinemaxsus xtsusiyyati ile secilirdi. Bels ki, istehsal misssisalorinds (fabriklardes, sexlards) isle
tamin edilenlarin arasinda boyik (bazen ise aksar) hissasini gadinlar teskil edir. Qadinlarin 6z galir
manbayindan uzaqglasmasi, yani mahrum olmasi ise bir sira basqa sosial problemlarin meydana galmasi
ile naticalenir, comiyyatin ictimai saglamligina béylik tehdid yaradird..

Yingil ssnaye sektorunda fealiyyat gésteran muassisaler awalki istehsal vasitelari ile tahciz
edildiyi menbalerden mahrum olmuslar. Yeni menbsalerin lze c¢ixarilmasi, yeni tasarriifat
mdgqavilslerinin baglanilmasi ise tezlikle bas vers bilmazdi. Bu da yekun naticeds istehsal daxilinde bir
sira disproporsiyalarin yaranmasina, materiallarin, avadanliglarin, ehtiyat hissalarinin qitligina gatirib
cixarmisdir.[1]

Haci Zeynalabdin Tagiyev adina Baki Toxuculug Tikis Birliyinde - kombinatinda syirici, toxucu,
boyag-bazek istehsalatlarinin istehsal gliclerine diggat yetirek. dyirici istehsalati toxucu istehsalatinin
tam glicdi ile istemasi ticlin lazim olan migdarda iplik buraxmagq gticiine malik deyildi. Mesalen, 2015-ci
ilde ayirici istehsalatda bir ayda 166,7 ton iplik buraxilmisdir, toxucu istehsalatinin xammala olan
talobat ise 380 ton taskil edir. Bu ise o demakdir ki, catismayan hisse Goycay vo Mingacevir toxuculug
kombinatlarindan alinmali idi. Bu da, ilk névbads, mahsulun maya dayarinin yiksalmasina gatirib ¢cixarir.
Ikincisi, agar miixtalif sebablarden bu kombinatin éziinde bele mahsul qitlidi yasanirsa, onda ayirici
istehsalin natamam istehsal giicii il foaliyyat gbstermak macburiyystinde galir. Odur ki, misssisalarin
maliyye veziyyati mirekksblasir, onlar tekrar istehsal prosesini davam etdirmaye lazimi maliyys
resurslarini tapa bilmir. Misal dcin, 2015-ci ilin awalina debitor borclari 14,17 mln. manat, kreditor
borclariise 82,5 min. manat olmusdur. Kreditor borclann 12,9 faizi elektrik enerjisi haglarina, 16.4 faizi
su ile tachizatina ve 31,1 faizi buxara gdre olan borclar olmusdur. Bu kimi problemlarin mévcudlugu
digar miassisalar lclin de saciyyavidir.[1]

XXI yizilliyin ilk illarinden etibaren kecid dévriine xas olan bu kimi problem lerin aradan
qaldirilmasi lglin Azarbaycan dévleti tarafindan bir sira mihim tadbirler hayata kecirilmis, 2013-2015-
cu ildsn sonra artiq bezi muisbet naticeler alde olunmusdur.Lakin iqtisadiyyatin idxala yénimli
istigamatds inkisaf etmasi hale de misahide olunmaqdadir. Mehz bu ssbabden yiinglil ssnayeds
istehsal edilen emtealarin idxalina bezi mehdudiyystlerin tatbiq edilmasi, avezinds milli istehsalin
inkisafi ve hacminin artirilmasi, fikrimizce, hem yingdl senayenin, hem de dlkemizde hayata
kegirilon iqtisadi siyasatinin @n mds ve asas masale- larindan biri olmalidir. [ 1]

Yingll ssnaye —toxuculug, tikis, xez-dari, gon-dari, ayaqgqabi, trikotaj ve xalcaciliq sahalarindsn
ibarstdir. Yiingdl ssnaye ona bitki xammali (pambiq, ketan), heyvandarlig xammali (yun, ipak, xez-dori)
stini ve sintetik liftlar veran kimya sanayesi ile six elagadardir. Stini lif oduncaqgdan hazirlanmis kimyavi
liftarden (viskoz, asetat va s.) sintetik lif -neft, gaz ve kémlirden dizeldilmis liftare (kapron, lovsan ve s.)
deyilir.[2]

Yingll ssnaye biitiin élkelarde inkisaf edib. XX asrin Il yarisindan baslayaraq bol xammal ve ucuz
isci gqlivwasine malik dlkerin bu sahaede payi, digsr élkelerle miqayisede artmisdir (Xdsusile pambiqg
parca istehsalinda). Toxuculug — yiingdl ssnayenin an mihim sahadir. Toxuculuqg istehlakcya emak
ehtiyatlarina ve xammal menbalerine meyl edir.dsasen qadin emayindan istifade olundugundan
toxuculug misssisslari agir ssnaye rayonlarinda ve ehalinin six maskunlasdigr yerlards tikilir. Toxuculug
mahsullari pambiq, yun, ipak ve katan parca miessiselerinds yaradilir. Parcanin hazirlanmasi asagidaki
marhalalarden kecir.

1.Xammal - pambiqtemizlayen, ketan emal eden ve yunyuyan miassiselards ilkin emaldan kecir.
Coxlu tullantr yarandigindan bu merhale dzre miusssissler xammal manbalari yaxinliginda
verlasdirilir.[2]

2. oyiricilik; Bu merhalads lifdan yelik alinir.

3.Toxuculug: Bu merhalads iplikden cod parca hazirlanir.

4. Bazama: Bu marhaleds cod parcani boyayib, naxislayirlar.
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Azarbaycan dévlet mustaqilliyini barpa etdikden sonra neft ssnayesinin inkisafindan ve enerji
ixracatindan alde edilon galirler qeyri-neft sektorunun, elece do yingll ve yeyinti senayesinin
inkisafina yénaldildi. Yiingll senaye ilk névbade toxuculuqg, xez-deri, gén-deri, ayaqqabi, trikotaj ve
xalcaciliq sahalarinin inkisafini ehate edir. Yiingil ssnaye sahasi onu xammalla, yani pambiq, katan,
heyvandarliqg mehsulu ile tamin edan yun, ipak, xez-dari, stini va sintetik liftlar veran kimya senayesi ile
six alagedardir. Yingil senaye eyni zamanda ahalini maisat asyalari ile temin eden sahslarden
ibarstdir. Bu ssnaye sahasi kend tasarriifati, masingayirma sanayesi ile do six baglidir. Kend tasarriifati
ylingul ssnayeni muxtalif xammal névlari ile, masingayirma — avadanliqlarla, kimya senayesi iss liflerle
ve boyalarla temin edir.[4,5]

Azarbaycanin ylngil ssnayesi asassn pambiq, yun, barama ve gon-dari xammali mahsullarinin
emalina asaslanir. Azarbaycanda yiingdl senayenin inkisafinin tarixi gadimdir. Bu sahanin, xdsusile
Azarbaycanda xalcagiligin inkisaft Xill esre esaslanir. Azerbaycanda  yingll senayeds  osas
istigamatlarden biri toxuculuq idi. dn iri toxuculuq fabriki 1897-ci ilde Zeynalabdin Tagiyev tarafinden
yaradilmis va “Tagiyevin Qafqaz Sehmdar Coamiyyati lifli memulatlar emal eden fabrik” adi altinda
faaliyyatini davam etdirmisdir. 1827-ci ilde Nuxa ipak¢ilik manufakturasi cemiyyati, bir gadar sonra
1829-cu ilde Sekide Xanabad ipakcilik mektabi fealiyyete baslamis, Xanabad ipek miiessisesi tikilmakle
bu fabrikin esasi qoyulmusdur. Azerbaycanda tarixen yinglil ssnaye miassisalari olub ve bu sahs dlke
(ictin enanavi sahaye cevrilib. SSRI zamaninda Azerbaycanda pambidin ilkin emalindan tutmus, ondan
hazir mehsul istehsalina gadar texnoloji prosesi 6ziinds cemlasdiren kompleks misssisaler mévcud idi.
Mistaqilliyin ilk illerinds aparilan igtisadi islahatlar neticesinde mdvcud olan yingll senaye
mdassisalerinin aksariy-  yati fealiyyatini dayandirdi. Bunun asas sababi hamin muassisalarin
ozellasdirildik den sonra onlarin bir coxlarinin yeni seraitds fealiyyst géstars bilmemasi idi.Buna gére
de 1990-2005-ci illerde igtisadiyyatda mehz yiingll senayeds ciddi geritema lor bas verdi . Yiingdil
sanayenin inkisafi eyni zamanda 6lkenin idxalina tasir gdste rir ve onun azalmasi ile naticalenir. Yiingdil
sanaye sahasinds toxuculuqg, geyim, xalcaciliq, deri ve dari memulatlari, xaz ve xez memulatlar ve
ayaqqabi istehsali nin artmasi mihim idi. Har il Azarbaycanda ahali bu név mehsullara milyardlarla
manat vesait xarcleyirdi. 2015-ci ilin melumatina esasen, Azarbaycanda ohali bir ilde trikotaj
mamulatlarina 651 milyon manat, bas geyimlarine 14 milyon manat, xez vo xez memulatlarina 19,5
milyon manat ve geyimlars 451 milyon manat vesait xercloyib. Gorlindyd kimi, ildsn-ile yingll ssnaye
mallarina telebat artmis dir. Yerli istehsalin zsif olmasi sesbabindan har il xaricdan yiz milyonlarla dollar
dayarindes ylingll ssnaye mahsulu gatirilirdi. Azerbaycanda ylingiil ssnaye sahasi inkisaf etse ds, coxsayli
mdsassisaler yaradilsa da, ylingll ssnaye mallarina olan daxili talebatin 90 faizi idxal hesabina édanilirdi.
Azarbaycana yiingtl senaye mehsullari, xtsusile geyim mallari xaricden — Tiirkiye, iran, Cin vo bazi
Avropa élkelerinden gatirilirdi. Eyni zamanda ylingdil senaye sahasinds investisiyalarin stimullasdirilimasi
da vacib idi. Azarbaycanda yiingil senayenin asas xammal bazasi pambiqciliq hesab edilir. Yiingdil
sanayenin ixrac imkanlarinin artirilmasr megsedile hékumat tersfindsn ciddi tedbirler gorilmaye
baslanilmisdi. 2013-cl ilden baslayaraqg Azerbaycanda 10-a yaxin yingil ssnaye miassisasi yaradilmis,
2016-ci ilden iss pambig¢iligin inkisafina dévilet desteyi artirilmisdir. Hemin dévrden etibaren
Azarbaycanda qgeyri-neft sektorunun, yingdl ssnayenin inkisafi istigamatinds mdhim addimlar atilmis,
ylizlerle ssnaye musssisasi insa edilmis, bu sahads glicli potensial yaradilmisdir. Arasdirilan illerde 50-
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dan cox kicik pambiqtemizlema miassisasi olsa da, onlarin an béyikleri yalniz Baki, Gance ve
Mingacevirde mévcud idi. Olkeds miasir tipli 14 pambigtemizleme zavodu var idi. Bunlar asasen
Adcabadi, Yevlax, Dalimemmadli, Laki, Dasburun, Bardes, Ucar, Sabirabad, Toertar, Sirvan, imisli, Salyan,
Saricallar, Horadiz zavodlari idi.[4,5]
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AHAJIN3 METOJOB OBHAPYXEHVA IEGEKTOB MEYATHBIX I/IAT:
TPAIVLIMOHHBIE Yl HOBBIE [MOAXObI
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Abstract

The article analyzes methods for detecting defects in printed circuit boards, including
traditional approaches such as visual inspection and automatic optical inspection, as well as
modern methods based on machine learning. Particular attention is paid to supervised learning
methods, which provide high accuracy in defect detection and automate the quality control
process. As an example, a neural network model trained in Python is given, using convolutional
algorithms to analyze printed circuit board images and classify defects.

AHHOMauyus

Makanada 8u3yandbi 6aKbLIay ¥aHe asmoMammbl ONMUKA/bIK MeKCepy CUSKMbI 03CMYypJii
macindep, coHOal-ak MawuHasabIK OKbIMYyaa HeeizdesneeH 3amaHayu adicmepoi Koca asizaHod,
bacna cxemanapbiHOAabl akay/aapobl aHbiKkmay adicmepi mandaHaosl. AKay/1apobi aHbIKmMayoa
xoeapbl  0a/10iKmi  KAMMAmMackis — ememiH  XaHe  candHbl  6akbliay — NpouecciH
asmomMammaHobIpambIH — MYeaaiMMeH — MAWUHA/bIK — OKbImy — adicmepiHe —epekwe  KOeHin
beniHedi(Supervised learning). Mbican pemiHde Python miniHoe oKbimbiieaH HeUpOHObIK e
MOO€JIi YCbiIHbIIA0bI, 0J1 6acna NaamackiHbiH KECKIHOEPiH masoay XaHe akay/aapobl ¥IKmey yuwiH
KOHBOJIIOUUSA/IbIK a120pummoepdi nadoanaHaos!.

AHHOMauyus

B cmamaee nposedéH aHasau3 MmemoooB 0bHAPyxeHUs 0epekmoB NeYamHbiX NJ1am, BK/IHOYAS
MPaouyUoOHHbIe NOOX00bl, MAkKue KAk BU3Yad/ibHbIU OCMOMP U dBMOMAMUYeCKass onmu4yeckas
UHCNeKYUs, a Makx e CoBpemMeHHble Memoobl Ha OCHOBE MAWUHHO20 0by4YeHus. Ocoboe BHUMAHUE
yoesieHo Memooam MawuHHo20 obyyeHus ¢ y4umersnem (Supervised learning), ymo obecnequsarom
BbICOKYO MOYHOCMb B ObHApyXeHuu 0epekmoB U dasmomMamu3upyrom npouecc KOHMPOJIs
Kavyecmsa. B kadecmse npumepa npusedeHa oby4eHHas Ha Python modesnb HelipoHHOU cemu,
UCNO/Ib3YOWAs CBEPMOYHbIE A20PpUMMbI 0JI AHAAU3A U306paxceHul neyammbiX naam u
Knaccugpuxkayuu degekmos.

Keywords: PCB, supervised machine learning, Python, convolutional neural network,
Tenserflow.

TydiHdi ce30ep: bacna naama, MyaaaimmeH MAawWUHAsIbIK OKbimy, Python, KOHBOMIOUUS/IbIK
HelpoHObIK xceni, Tenserflow.

Kntovesble c¢108a: ne4yamwHasi naamd, MAWuHHoe obyyeHue ¢ y4umesnem, Python,
cB8epmoYyHas HelpoHHas cems, Tenserflow.

BseoeHue. [leyamtbie nnamsi (PCB, Printed Circuit Boards) ueparom BayHelulyro poJib B
cospemeHHoU 3nekmpoHuKe. OHU SBSKOMCS 0CHOBOU 0J11 MHOMXeCmMBA YCmpolcms om MObUJIbHbIX
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mesnecpoHoB U Komnbromepos 00 asmomobunel u MeoOuUUHCKOU MexHUKU. [1pou3B00CMBEHHbIe
Npouecchl, CBA3AHHbIE C NEYAMHbIMU NIAMAMU, CMAaHoBAMCs Bce bosiee C/IOXHbIMU, Ymo mpebyem
BHEOpeHUsI BbICOKOIPPeKkmuBHbIX MemodoB 0bHapyxeHus depekmos. Hapsdy ¢ mpaduyuoHHbIMU
Memooamu KOHMPOJIS Ka4ecmsd, MAakumMu Kak Bu3yadsibHbIU OCMOMP U MEXAHUYeCKoe mecmupoBaHue,
Ha nepedHul niaH BbIXx00ssM bosiee coBpemMeHHble MeXHOI02ul, MAakue Kak dsmomamu3upoBaHHas
onmuyeckas uHcnekuuss (AOI), 3nekmpuyeckoe mecmupoBaHue U peHm2eHOBCKUe Memoobl. B
nocsedHue 200bl NOABJISEMCS MAkx e HoBbIl NOOX00 — UCNOJIb30BAHUE MAUWUHHO20 00OYy4YeHuUs C
yqumenem  (supervised learning), KomopbIil OMKPbIBAEM HOBble 20pU30HMbI B8 obnacmu
asmomamusayuu U moYHOCMU NPOBEPKU.

L{esib 3mod cmamabu — npedocmasums 2/1y60KuUl aHAaU3 CywecmBsyrouiux Memooos 0OHAPYIeHUS
degekmoB Ha neyamHsbIX Naamax, ux 0OCMOUHCMB U HedoCmamkos, d MAakxe paccCMompems
BO3MOXCHOCMU NPUMEHeHUSI MAWUHHO20 00y4YeHUs KaK a/ibmepHamuBHo20 N00X00d, KOmophbIl Moxem
3HAYUMesIbHO NOBLICUMb 3PPEKMUBHOCMbL KOHMPOJIS Ka4ecmad.

1. TpaouyuoHHble MemoObl 0bHapyXeHuA 0epeKkmos.

TpaduyuoHHbIe Memoobl, MAkue Kak Bu3yasabHbIl OCMOMP U MeXaHU4yeckoe mecmupoBarHue, bbiiu
0CHOBOU KOHMPOJIS KA4eCmBa Ha NPOMSAXEHUU MHO2UX J1em. HecMomps Ha cB80 0012y UCMOPUKD, SMU
Memoobl uUMetom psA0 CYUleCmBeHHbIX 02paHu4yeHul, ocobeHHO Ko20a peyb udem O MAcCCOBOM
Npou3B0OCMBE U CJIOHHbIX KOHCMPYKUUAX nedyamHsbix naam [1].

Bu3syasbHbil ocMomp. Bu3yasbHbIl 0OCMOMP ABASEMCs 00HUM U3 CAMbIX CMApPbIX U 00CMYNHbIX
Memo0oB8 KOHMPOJIS KAYeCmMBA, 3aK/IHYarouulicss 8 NpoBepKe NJaamsl Ha Haau4ue BUOUMbIX 0eekmos,
MAakux Kak NoBpex*oeHUsi NPOBOOHUKOB, HeNpasU/ibHoe pacnosIoxeHUue KOMNOHeHMOoB UJIU HaPYWeHUSs
nadku. 2mom mMemood B8 60bWUHCMBE C/ly4aes UCNO/Ib3yemcs HA Ha4YasabHbIX 3Manax NPou3Bo0CmMAa
uau 8 cay4ae masabix napmud.

O0Hako ocHoBHoU npobiemol BU3YaA/IbHO20 OCMOMPA AB/ISemcs CybbekmuBHOCMb. Bce 3asucum
om Keajugukauuu onepamopd, U 0axe ONbIMHbIU CNeyuducm MOXem He 3amMemums 0edekmsl,
KOmopble C/I0XCHO YyBUOeMb HEBOOPYMEHHbIM 2/1a30M. Bu3yasibHbIl OCMOMP MAakxe He No3BoJsem
BbISBUMb 0epeKmbl, CKpbIMbIe BHYMPU MHO20CA0UHbBIX NAAM U/IU NOO KOMNOHeHMamu. Takum o6pasom,
3pdekmusHoCMb 3Mo2o Memoodd 8 yC/I08USX MACCOBO20 NPOU3BOOCMBA U ¢ 6O1€e CIOXHbLIMU NJIAMamu
02paHu4eHd.

MexaHudeckoe mecmupoBaHue. MexaHu4yeckoe mecmupoBaHUe BK/IYaem UCNO/Ib30BAHUE
CNeyuaIu3upoBarHHbIX NPUGOPOB, MAKUX KAK MUKDPOCKONb! UJIU C/IOMHbIE MexaHu4yecKue ycmpolcmaa
0719 obHapyxeHus oepekmos B nalike U NPOBOOHUKAX. Imom MmMemood noJsie3eH O/ BbiSBIeHUS
0egpekmos, He BUOUMbIX HeBOOPYH(eHHbIM 2/1a30M, U UCNoJib3yemcs 018 bosiee mujamesibHol NpoBepKu
Hekomopsbix demavied.

OO0HAKO ~ MexaHuyeckoe MmecmupoBaHue UumMeem  BbICOKYH CMOUMOCMb U mpebyem
KBAAUGUUUPOBAHHBIX Cneyuaaucmos. Kpome mozo, 3mo mpyooemkull npouecc, Komopslil He Bce2oa
nooxooum 0J19 MACCOB020 NPOU3BOOCMBA, 206 mpebyemcs BbICOKAA CKOPOCMb NPOBEPKU. IMO MAK e
He s1B/ISemcs YHUBEPCA/IbHbIM MeMOOOM 0151 BCEX MUNOB 0eekmoB, MAKUX KaK NOBPexdeHus BHympu
MHO20C/I0UHbIX NJIam.

2. CospemeHHbie Memoobi: AOI, 1eKmpuyecKoe U peHm2eHOBCKOe MeCcmupoBsaHue.

C paszsumuem mexHosio2ull Ha NepedHul NJIaH BbIX00IM bosiee C/IOXHbIe Memoobl, Makue Kak
aBmMOMAamu3UpoOBAHHAs — onmuyeckas uHcnekyus (AOl),  snekmpuyeckoe mecmuposaHue U
peHmeeHoBcKue Memoodbl. Imu Memo0dbl NO3BO/ISHOM CYUWECMBEHHO NOBbLICUMb MOYHOCMb U CKOPOCMb
06HapyxceHus 0epekmoB, 00HAKO OHU MAKXE UMetom CBOU 02PAHUYEHUS.

ABmomamu3upoBsaHHas onmuyeckas uHcnekyus (AOI) — 3mo BbICOKOMEXHO102UYHbIU Memoo,
Komopbil UCNOJIb3yem Kamepbl 071 NOJyYeHus u3obpaxceHuld nevyamHol niams! U di120pUMMb]
obpabomku u3zobpaxceHul 0719 aHAIU3a 3mMux uobpaxceHuld. mom memod cnocobeH BbISB/ISMb
depekmbl HA BCeX 3Manax NPouU3BOOCMBA, BK/OYAS HENpPasusibHOe pa3mMeujeHUe KOMNOHeHMOs,
nospex3oeHuss NPOBOOHUKOB U OWUOKU NAUKU.

Mpeumywecmsom AOIl [8/15emcsi BbICOKAsS CKOPOCMb NPOBEPKU U MOYHOCMb, d MAKM#e
MUHUMU3AYUs YesioBe4eckoeo ¢gakmopa. OOHAaKo 3mom mMemod CMasnkusaemcsi ¢ poom o2paHuyeHud.
AOl He Moxem 06HaApyXUmMb 0epeKkmbl, CKPpbiMble BHYMPU MHO20C0UHbIX NAam Wwid nNoo
KomnoHeHmMamu, maxkumu kak BGA (Ball Grid Array), a makxce umeem 02paHu4yeHHyH moYHOCMb Npu
NpoBepKe C/IOXCHbIX NAam C MeJKuMu oemasnamu. Kpome moeo, 019 CAOMHbIX KOHCMPYKUUU mo2ym
BO3HUKAMb JIOXCHbIE CPAbambIBAHUS, K020a 0epekms! CHUMAromcs NPUCYMCMBYHUUMU, XOMS UX Hem.

Snekmpuyeckoe mecmupoBarue. S71eKmpu4Yeckoe mecmupoBaHue, 8 4acmHocmu in-circuit
mecmupoBaHue (ICT), nposepsiem 3/1eKmpu4yeckyro NpoBOOUMOCMb 3/1eMeHMoB Ha njiame. 3mom
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Memoo BkISB/ISem makue 0egpeKkmsl, KaK KOpomKue 3aMbIKaHusl, 06pbiBbI NPOBOOHUKOB, HENPABUJIbHbIE
NOOKJIIOYEHUS, a MAKkxX#e MOXem NPOBEPSMb 3/IeKmpuYeckue XapakmepucmuKku O0moesibHbIX
KOMNOHEHMOoB.

OO0HUM U3 2/1aBHbIX NPeUMyWecms 3/IeKMpPUYecko2o MeCMUPOBAHUS ABIAEMCA BbICOKAS
MOYHOCMb B BbISBICHUU 3/1eKmpuyeckux oepekmos. OH NO3B0JISem MOYHO OUdeHOCMUPOBAMb
npobriemy, obecneyusas BbICOKUU YypoBeHb KOHMPOJs Kadecmsd. OOHAko 0719 €20 UCNOJib30BAHUS
mpebyemcs dopoz2ocmosuiee 060py0oBaHue u NpedsapumesibHas Hacmpouka 019 Kaxool KoHKpemHoU
naamsi, Yymo 0denaem 3>mom Memod 00CMAMOYHO MPYOOeMKUM U 3ampamHbiM. Kpome moeo,
J/1leKkmpuyeckoe mecmupoBaHuUe He Nooxooum 0J19 06HApy*eHUs MexaHu4yeckux 0egekmos, makux Kak
MpeuwjuHbl 8 KOMNOHEHMAax uau HapyuweHus nadku [2].

PeHmeeHoBCKoe mecmuposarue. PeHmeeHOBCKUe MemoObl NO3BOJISHOM  06HAPY#UBAMb
depekmbl, CKpbiMble BHYMPU MHO20CAOUHBIX NAAM, HANpUMep, XO00Hble nalku, npobremsi C
KoHmakmamu 8 BGA-KkoMnoHeHmax u opyeue BHYmMpeHHUe 0edekmsbl, KOmopble HEeBO3MOMCHO
06Hapy3#ums € NOMOULbIO ONMUYECKUX Memo0oB. PeHmeeHOBCKUe anndapamal CO30arom U306paxceHus,
KOmopble N0380/oM 0emasibHO U3y4umb CMPYKMYpPY NAAMbI, BbISBIAS 0eekmebl 8 ee BHYyMPeHHUX
cnosx [3].

[lpeumywecmsom 3mo20 Memood SAB/Semcs €20 CNoCobHOCMb OOHAPYHUBAMbL CKPbIMble
depekmabl, Komopbie He BUOHbI Ha NosepxHocmuU. OOHAKO peHm2eHOBCKoe mecmuposaHue mpebyem
dopozocmosuwe2o 060pyooBaHUS U BbICOKOKBAIUGUUUPOBAHHbLIX CNeuuasucmos, Yymo oenaem e20
Man000CMynHbIM 0715 LWUPOKO20 Kpy2a npoussooumestel. 3mo makxe mpyooemKul Npouecc, Komopabil
mpebyem 3Ha4umesibHbIX BPeMEHHbIX 3ampam.

3. Hosbili nooxo0: MawuHHoe obyyeHue ¢ ysumenem (Supervised learning).

OOHUM u3 Haubosiee nepcnekmMuBHbIX MemoooB 0bHapyxeHuUs 0egekmos 8 NOCIe0Hee BpemMs
ABJISeMCS UCNOJ/Ib30BAHUE MAWUHHO20 0by4eHus ¢ yqyumenem [4]. Imom noodxod Bkaro4aem B cebs
obyyeHue modenel Ha ocHose 60/IbUI020 KOJIUYeCmBad pasmMedeHHbIX 0aHHbIX (U3obpaxceHul naam ¢
degpekmamu u 6e3), Yymo NO380/19em as20puMmMmMam MoYHO paCNO3HABAMb PA3/IUYHbIe MUNbI 0epekmos
Ha HoBbIx naamax [5].

lpunyun pabombl MawWuHHO20 06yYeHUs1 C yyumeneMm. MawuHHoe obyyYeHue C y4umesiem
npedcmassigem cobold Memoo, Npu KOMOPOM Modesib 06y4aemcs Ha 3apaHee pasmMeyeHHbIX OaHHbIX, a
3amem ucnosib3yemcs 0J19 NpedCcKasaHus 0epekmos Ha HoOBbIX OaHHbIX. B npouecce oby4YeHus anzopumm
aHanusupyem Xapakmepucmuku u3obpaxceHul naam, maxkue Kak KOHMypbl, ¢GopMbl U ysemd, u
conocmassisem Ux C PA3MeYeHHbIMU MemKamu Odegekmos. [locie 3mo20 Mooesb MOMem
aBmoMamuyecku BbISBASMb 0epeKkmbl, 3HA4YUMesbHO YCKOPAS U Yay4was Npouecc KOHMPOJis
Kadyecmaa.

[Mpeumywiecmsa MAawuHHo20 06YYeHUs 3aK/IHYaromcs B BbICOKOU cKopocmu 06pabomku u
MOYHOCMU. A20pUMmMbI MO2Yym asmomMamu4ecku obpabamsiBams U306pax3ceHuss njaam B8 peasbHOM
BPeMeHU, YmMo CYUeCMBEHHO YCKOPSem Npouecc Nposepku. KpomMe mozo, Moodesau Mo2ym BbiSBISMb
depekmsbl, KOMopble MPYOHO 3aMemumb NPU BU3YAJbHOM OCMOMPEe U/U 0dxce C NOMoujbto bosiee
CJIOHCHBIX MEemMOOOB.

lMpeumyuwecmaa MawuHHo20 0by4eHUs C y4Jumesiem

Bbicokass ckopocmb 06pabomku  OAHHbIX. AIOPUMMbI  MAWUHHO20 — 0By4YeHuss Moz2ym
asmomamuyecku obpabamsisams 60/bUIOE KOUYECMBO OdHHbIX, 3HAYUMEesbHO YCKOPAS Npouecc
MecmupoBaHUs.

ToyHOCMb. MawuHHoe obyyeHue No3B80/5em BbiSBIIMb 0edekmsbl, Komopble Mozau bbl bbimb
nponyuieHsl Opyeumu Memoodamu, 0CObeHHO eC/lu peydb U0em O C/IOMCHbIX KOHCMPYKUUSIX.

AdanmusBHocmb. Modenu MawuHHo20 0bYYeHUs Mo2ym YJyduwamscs C meyeHuemMm BpemeHd,
06y4asicb Ha HOBbIX OAHHbIX, YMO CNOCOOCMBYEm NOBbLILICHUK MOYHOCMU BbIsBIEHUS 0eheKmoB.

Asmomamusayus. [lpouecc npoBepku CMAHOBUMCA NOJIHOCMbIO ABMOMAMU3UPOBAHHBIM, YMO
UCKJTFOYaem BJIUSIHUE YesioBe4ecko2o ¢pakmopa u MUHUMU3UPYem KOUYeCmBo OUWUOOK.

O2paHu4eHuss MawuHHo20 oby4eHuss C ydumesnem. HecMomps Ha CBOU NpeumMyw,ecmad, Memoo
MaWUHHO20 0ByYeHUs C y4umesiem He aulleH 02paHudeHud. s e2o ycneuwHo2o npumeHeHus mpebyemcs
60/1bWIOE KOIUYECMBO pa3MeyqeHHbIX OaHHbIX, YMo Moxem Obimb mpyooemMKuM npoueccom. Kpome
Mo20, CJI0MHCHbIe MOOe/IU MAWUHHO20 0bYYeHUs, Makue Kak HelpoHHbIe cemu, mo2ym 6bimb MPYOHbIMU
0/19 uHMepnpemauyul, Ymo 3ampyoHaem NOHUMAaHue NPUYUH NPUHAMUS peweHul Mooesbio.

4. CpasHume/ibHbIl aHA/IU3 MemMo0o8

Jlns HaengoHo20 CpasHeHUs BCex ONUCAHHbIX Memodos npedcmassaeHa mabauyd, Komopas
nooYepKuBaem Ux K/to4eBble Npeumyusecmaad U 02paHUuYeHUs.
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Tabauya — 1.
CpasHumesibHbIlU aHaau3 Memodos.
Memoo [lpeumywjecmsa OzpaHu4eHusi
BusyasnbHbil ocMomp CybbekmusHOCMb, 3aBUCUMOCMBL OM
lpocmoma, Huskue 3ampamsi HAa | KBanugukayuu onepamopaq,
BHeopeHue. HEBO3MOXCHOCMb BbiSB/IeHUSA
CKpbIMbIX 0ecpekmos.
MexaHuyeckoe Moxcem B8bISB8AAMb 0epeKkmsbl, He | BbICoKas cmoumocms 060py0oBaHus,
mecmuposaHue BUOUMBIE HEBOOPYMEHHbIM 2/1d30M | mpebyem KBanupuuupoBaHHbIX
(Hanpumep, degpekmabi natiku). cneyuaaucmos, mpyooemMKoCcms.
AOl (ABmomMamu3upoBaHHas | Bbicokas  CKOpoCmb,  MOYHOCMSb, | He B8bigsiaem cKpbimbie 0epekmsi,
ONMUYecKasl UHCnexKyus) UCKJTHOYeHUe Yes108e4ecKo20 | BO3MOMCHbI  OWUOKU NPU  CIIOMCHBIX
¢akmopad. KOHCMPYKUUSIX.
Inekmpuyeckoe Tpebyem  caoxHo020 060py00BaAHUS,
BbICOKAA MOYHOCMb B 06HAPYHeHUU
mecmuposanue (ICT) dopozocmosiuiee, He nooxooum 0Jis
N1eKMpuUYecKux decekmos.
BCex MuUNoB 0eheKkmos.
PeHmeeHoscKoe ZJlopoezocmosiujee obopydosarue,
CnocobHoCcmb BbIABAAMb CKPbIMbIe
mecmuposarue 3 . mpebyem KBa/IUuGUUUPOBAHHBIX
eppekmbl  BHYyMPU  MHO20CTOUHbIX
cneyuanucmos, C/IOHCHOCMb B
naam u BGA-KoMNOHeHMOoB.
npouecce.

5. Mpumep MawuHHo20 06y4eHuss 011 0bHapyxeHus 0e¢peKmos npu NPoOU3BOOCMBE NeYaMHbIX
naam.

Jlns obHapyx#eHus degpekmos Ha ne4amHbix naamax bbiia pazpabomara u oby4eHa Helpocems ¢
UCNOJIb30BAHUEM S13bIKA NPO2PamMmupoBarus Python. lNpouecc 0by4eHus Ha4asacs ¢ N0020mMoBKuU Habopa
OaHHbIX, KOMOPbIU BKIKYAI MbICAYU  U300pax3eHull neqyamHbix Nnaam ¢ PaziudHbIMU - munamu
deghekmos, MakumMu Kak mpewjuHbl, KOpOmKUEe 3aMbIKaHUS U pa3pbiBbl O0OPOXEK. V30bpaxceHus bbiiu
npeodsapumesibHo 06pabomadbl: MAclumabupoBaHbl, HOPMA/IU30BAHbI U OONOJIHEeHbl Memoodamu
ayemeHmauuu, 4mobbi YyHuwuUms YCcmol4usocms MOOeU K Pa3/iudHbIM YCa08UsM [6].

Jlns obyqeHus ucnosb308a1Ack dpxumekmypa csépmoyHol HelipoHHold cemu (CNN), komopas
nokaszana cebs Haubosee 3¢pdekmusHol 015 3a0ay KOMNbHOMEPHO20 3peHus. Helipocems O6biia
peasnu3oBaHa ¢ nomowbro bubsuomeku TensorFlow, a eé aunepnapamempsl, Makue Kak KoJau4ecmso
C/1088, pasmep GuibMpoB U CKopocms 0by4eHus, No0bupaIuCh C UCNOIb30B8AHUEM MemOodoB nepebopa
U onMuUMU3ayuUU.

ObyyeHue Hellpocemu NPOBOOUSIOCL HA MOUJHOM 2pagpuyeckom npoueccope, Ymo No3B0JUIIO
cokpamumse Bpems Ha 0bpabomky 0aHHbIX. B npouyecce oby4eHus ucnosib308asicd Memod 06pamHo2o
pacnNpocmpareHus owubku ¢ @yHKyueld nomepb, HACMPOEHHOU HA MUHUMU3AUUIO NPONYUeHHbIX
degpekmos. Helipocemb 06y4anack 8 HECKOJILKO 3MANoB, BK/IOYAS) Ha4YaabHoe oby4eHue u 000byyeHue
Ha HOBbIX OAHHbIX 0718 YJ1yHWeHus eé cnocobHocmu K 2eHepasuzauuu [7].

L1115 npoBepKu 3¢pdekmusHoCMU Hellpocemu UCNO0J1b30B8Aa/1UCh OMJIOXEHHbIe MEeCMOoBbIe OaHHbIE,
Ha KOmopbIX 0OHA NPOOeMOHCMPUPOBAIA BbICOKYH MOYHOCMb U CNOCOOHOCMb paz/iudams degekmai ¢
MUHUMGA/TbHBIM KOJIUY@CMBOM JIOMHbIX CpabamaeiBaHud. mom npoyecc N0380/1uUJ1 C030amsb Helipocems,
Komopasi CNoCobHA aHanU3uUpPOBAMb U306PAXEHUS NeYamHbIX Naam U Bbl0eSMb Y4aCMKU C
BO3MOXCHbIMU NPobiemamu, obecneyusast BbICOKUL YypoBeHb KOHMPOJIA Ka4ecmad.
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PucyHok 1 — Pe3ysiemamsi pabomsi 0by4eHHoU Helipocemu:
a — UCXO0HAsl Nne4YamHasi Niama u3 Habopa mecmoBbiX OaHHbIX;
6 — neyamHas naama, Npoweowas NposepKy 0by4eHHoU MOOeibH.

Kak BUOHO Ha pUCYHKAX Bbllwe, 0by4eHHas Helipocems Hauwiia 0egekm nevamHol naamsi 8 Bude
KOPOMKO020 3aMbIKaHUs 8 0Byx mecmax. [IpobiemHas obacme nomeyaemcss pamkol 3e/1eHH020 4Bema.

BbiB0ObI. Memoobl KOHMPOia Kadecmsa U 0bHapyxeHus 0epekmos Ha nevyamHbiX Niamax
3Ha4umesibHoO PasBU/IUCL 3d NOC/EOHUe Odecamusemus. TpaduUyuoOHHbIe Memoobl, Mmaxkue Kak
BU3YA/IbHBIO OCMOMP U MexdHu4yeckoe mecmupoBaHue, OCMArOMcs aKmyasabHbIMU, HO UMErm
02paHU4eHusi, 0CObeHHO 01 CJIOHHbBIX KOHCMPYKYUU U MAccoBo2o npou3Boocmad. CoBpemeHHble
MemoObl, makue Kak AQI, 3nekmpuyeckoe U peHm2eHOBCKoe mecmupoBsaHue, 0becneyusarom BbICOKYH
MOYHOCMb U NO3BOJISKOM BbISBASAMb CKPbIMble 0epekmabl, HO MAakx e UMerom CBOH CMOUMOCMb U
CJIOMCHOCMU B NPUMEHEHUU.

MawuHHoe obyyeHue ¢ yqumesieM npeocmassigem cobol NnepcnekmusHYH abMepHAmuBsy,
KOmMopasi OMKpbIBaem HoBble BO3MOXCHOCMU 0/ NOBbIWEHUS 3dekmusHOCMU U asmomMamu3ayuu
npouecca obHapyxeHus 0epekmoB. OOHAKO 0719 YCnewHo2o0 BHEOpeHUs 3mo20 nooxoda mpebyemcs
3Ha4uUMesIbHoe KoJIU4ecmao OaHHbIX U COOMBEMCMBYWUE BbIYUCUMETIbHbIe pecypchl. B 6ydyuiem,
CKopee BCe2o, Mbl YBUOUM UHME2PAUUKd pAas/iuyHbix Memodos, Ymo No380/um 00CMu2amb
MAaKkcumasibHol MoYHOCMU U CKOPOCMU NPU MUHUMU3AUUU 3ampam.
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