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Biological sciences

CHARACTERISTICS OF INFLUENCE ON PROTEOLITIC ACTIVITY OF ECO-TROPHIC RELATIONSHIPS
OF XYLOTROPH MACROMYCETES IN FOREST ECOSYSTEM

Huseynova Gulnar Isa

PhD student,

Institute of Microbiology of the

Ministry of Science and Education of the Republic of Azerbaijan

The relative bioecological balance of forest ecosystems depends primarily on the biodiversity of
different living organisms living in the forest, as well as the diversity of one species. In other words, the
stability of the state of bioecological balance of the forest ecosystem is related to the functional
characteristics of its constituent elements. One of the main reasons for the stable bioecological balance
of forest ecosystems is their mycobiota. Therefore, it is very important to analyze the mycobiota in the
study of the ecological status of any ecosystem, as well as those related to the forest [2; 3; 5].

Xylotrophic macromycetes inhabiting the forest ecosystem participate in the formation of either
epiphytic or pathogenic mycobiota in relation to plants. This is done on the basis of ecotrophic principles
in the system of plant-fungus interactions. It is known that the ecotrophic relationships between plants
and fungi are mainly divided into three parts according to their nature: fungi that feed on living plants
or biotrophs; fungi or saprotrophs that feed on nonliving plant substrates; fungi or polytrophs in which
the limits of biotrophy or saprotrophy in relation to the plant substrate are not clear. Enzymatic is the
basis of any relationship established with plants, regardless of which ecotrophic group fungi belong to.
At this time, xylotrophic macromycetes use cellulolytic, amylolytic, lipolytic, pectolytic, xylanolytic and
proteolytic enzyme systems. Note that the substrate specificity of fungi is based on their enzymatic
effect. Therefore, fungi use proteolytic enzymes in the destruction of the protein mass of plant tissue [1;
4:7].

During the research, the number of species of xylotrophic macromycetes found in the investigated
forest ecosystems was equal to 25, of which 107 strains were extracted into pure culture.

According to a number of indicators, the mushroom species used for the separation of the pure
culture are different from each other at the genus and species level, both according to our and literature
data [6; 8]. These differences manifest themselves in the eco-trophic relationships of the recorded fungi,
the color of the decay they cause in natural conditions, hyphal systems, the shape of the fruit body they
form in natural conditions, and their life time. In terms of the mentioned characteristic features, most of
the obtained fungi are white rot agents under natural conditions, they are polytrophic from an eco-
trophic point of view, and the fruiting bodies they form are annual.

During the screening process, mushrooms were cultivated for 5 days. According to the obtained
results, the activity level of the fungal strains differed from each other even at the strain level. Thus, the
proteolytic activity of the strains of fungi such as Armillaria mellea, Bjerkandera adusta, Fomitopsis
pinicola, Fomes fomentarius, Ganoderma lucidum, Laetiporus sulphureus, Inonotus hispidus was higher
than others. The studied fungi did not belong to saprotrophs in terms of ecotrophic relationships, but
belonged either to biotrophs, including Armillaria mellea, Fomes fomentarius and Inonotus hispidus, or
to fungi that did not have true biotrophy or saprotrophy.

It was determined that the proteolytic activity in true saprotrophs (Polyporus varius, Trametes
hirsuta, T.versicolor, T.zonata and Schizophyllum commune) was characterized by relatively low
indicators. In our opinion, this fact allows us to note that proteolytic enzymes have a certain indicator
quality in the ecotrophic affiliation of fungi. In other words, proteolytic enzymes can be characterized as
enzymes that have an active role in the realization of the parasitic lifestyle of fungi.

The comparison of the obtained results shows that the proteolytic enzymes synthesized by the
studied fungi differ from each other from the point of view of ecotrophic groups. Thus, the different
reaction to the effect of the used enzyme inhibitors once again proves the above. Apparently, synthesized
proteases are found in almost all ecotrophic groups of fungi. However, their ratio varies depending on
the species of mushrooms. Although there is no clearly expressed dependence between the ecotrophic
division of fungi and the type of proteases, the problem is accompanied by another point, that is, the
relative amount of different types of proteases in the direction of facultative saprotrophy, facultative



biotrophy and true biotrophy according to the previous division of fungi. This once again confirms the
above-mentioned idea, that is, the connection between proteolytic activity and biotrophy.

In the course of research, the 3 types of fungi selected as active producers differ from each other
in terms of ecotrophic relationships. Thus, I.hispidus have characteristics of true biotrophs, G.applanatum
polytrophs, and B.addusta saprotrophs. In our opinion, this ecotrophic difference in fungi is one of the
main reasons for the formation of specific features observed in the synthesis of proteolytic enzymes by
fungi. Thus, the fact that proteolytic enzymes play an important role in pathogenesis has been confirmed
in the studies conducted on micromycetes. At the same time, if we take into account the different
features in the synthesis of these or other enzymes in macromycetes, it can be expected that proteolytic
enzymes have certain specificity in the pathogenic activity of macromycetes. From this point of view,
proteolytic enzymes are characterized by higher proteolytic enzymes in fungi belonging to polytrophs,
and relatively low indicators in biotrophs and saprotrophs.

Thus, it became clear from the conducted studies that the enzyme system of xylotrophic
macromycetes includes all types of proteases, but their ratio depends on the specific species and the
ecotrophic relationship of that species.
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Chemical sciences

STRUCTURE OF THE CHITOSAN AND CROSS-LINKED CHITOSAN FUNCTIONALIZED IRON OXIDE
NANOPARTICLES

Karimova Aynura Hidayat
Baku State University

Targeted drug delivery to tumors is a potential advance that can be realized with nanotechnology
[1]. The goal of a targeted drug delivery system is to prolong, target, localize and have a protected drug
interaction with the diseased tissue. Moreover, it allows for enhancing drug efficacy and reducing
adverse side effects by maintaining drug concentration to a minimum in healthy tissues [2]. There are
different types of nanocarriers that have been obtained for drug delivery, including liposomes, solid lipid
nanoparticles, polymeric nanoparticles, dendrimers, micelles, carbon nanotubes, gold nanoparticles, etc.
Over the past few decades, various characterization techniques have been presented and applied for the
regulation and prediction of nanocarrier behavior in vitro and in vivo. The magnetic nanoparticle
approach can also be used for targeted drug delivery [3]. The key assertion is that therapeutic agents are
encapsulated within, or attached to a magnetic nanoparticle [4, 5]. These particles might have magnetic
cores with a polymer or metal coating that can be further functionalized [6, 7]. In addition, they can
consist of porous polymers which consist of magnetic nanoparticles precipitated within the pores. By
functionalizing the polymer or metal coating it is available to attach, for instance, cytotoxic drugs for
targeted chemotherapy. The magnetic field is focused over the target site and the forces on the particles
as they enter the field grant them to be collected and extravasated at the target.

In this study, the synthesis of magnetite (FezOs) nanoparticles was carried out by chemical co-
precipitation method [8] and biocompatible chitosan polymer was used as a coating material. Also,
modified chitosan-coated Fe3Os nanoparticles were obtained using glutaraldehyde cross-linking agent.
The structural characteristics of the samples were studied by X-ray analysis. X-ray diffractograms were
obtained at room temperature in the range of 26 angle 20°-80° (Figure 1).
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Figure 1. X-ray diffractograms of coated magnetite nanoparticles (1 - FesOs@cross-linked chitosan; 2 -
FesOs@chitosan)

The value of the 26 angle for both stabilized samples corresponds to Fe3Os nanoparticles with a
cubic crystal lattice with a spine structure. The crystallite size of the magnetite nanoparticles was
estimated according to the modified Debye-Scherrer equation based on the data obtained from the
diffractograms. The average crystallinity size of the stabilized Fe3O4 particles was calculated using the
Scherrer equation as follows (Table 1):

d = 0,9)/BcosO



Table 1

Examples Average crystallite size (nm)
Fe;Os@chitosan 13.2
Fe30s @cross-linked chitosan 17.1

It was found that surface-modified chitosan polymer-coated nanoparticles (Fe3;Os@cross-linked
chitoson) had an average crystallite size (17.1 nm), which was larger than the crystallite size (13.2 nm)
in the sample coated with chitosan (FesOs@chitosan). This, in turn, can be explained by the formation of
a more regular crystal structure during the nucleation process of FezOs nanoparticles functionalized with
modified, i.e., cross-linked chitosan.
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Mathematical sciences

FORMATION OF STUDENTS' MATHEMATICAL LITERACY DURING THE STUDY OF THE TOPIC
"VECTORS"

Shapenova Bakhytgul Askharovna
Atyrau University named after Khalel Dosmukhamedov,
Kazakhstan,Atyrau sity

«BEKTOPJIAP» TAKbIPbIbbIH OKY BAPBICbIHAA OKYLLIbIJIAPZIbIH MATEMATUKAJIBIK
CAYATTbUIbIF bIH KAJIbINITACTBIPY.

LLlaneHosa baxsimaysib AcxaposHa
X JJocmyxamedos ambiHOaabl AmbIpay yHUBepcumemi.
Kaszakcmax, Amsipay K.

Abstract

In this paper, we consider the main properties of vectors, which should be attributed to
vector algebra. A classification of problems and methods for their solution using the vector method
is given. The purpose of the article is not so much to retell the educational material reflected in all
school geometry textbooks, but to focus on some issues that cause the greatest methodological
difficulty, issues that activate the mental activity of students, which can serve as the basis for small
educational research.

AHHomayus

byn xymbicma 6i3 BekmopsapoblH Heziei KacuemmepiH Kapacmbipambi3, 0/1apobi
BEKMOp/ibIK aeebpaza xamkpidy Kepek. EcenmepoiH KaacCupuKayusicbl XcaHe 0/apobi
BeKmMOop/ibIK a0iC apKbl/ibl wewy adicmepi KenmipinieeH.MaKanaHbiH Makcamsi Mekmenmezi
2eoMempusi OKYJ/1bIKMapbiHbIH 6ap/iblabIHOa KepcemineeH oKy mMamepuassiH Kadmanay emec, eH
yiIKeH adicmemesiik KUbIHObIK myobipamabiH Kelbip Mmacesnenepee, OKyulbiiapobiH aKbl/-ol
apekemiH besiceHOipemiH Macesiesiepee mokmasy. waabiH 6iim 6epy 3epmmeyiepi.

Keywords: Vector, point, adding and subtracting vectors, multiplying a vector by a number,
vector direction, absolute value (module), zero vector, vector coordinate, polygon rule, scalar
product of a vector, collinear and non-collinear vector.

Kinm ce30ep: Bekmop,Hykme, BeKkmopaapobl KOCYy XoHe adszalmy, BeKkmopobl CaHed
kebeldmy, BekmopsbiK 6asbim, abcosrommi wama (Mooysib), HEnodik BeKmop, BeKmop
KoOpOUHamackl, Kenbypbiumap epexceci, BeKmopobiH cKaasap KebelmiHoici, KoaueHap HaoHe
KOJI/IUeHap emec BeKmop.

Kasipei ke30e mekmenme MamemamuKkaHb! OKbIMy MacesiesiepiHe Ken KeHi besiHe 6acmadsbi. by
2bl/IbIMU-MEXHUKA/IbIK NPO2PeCcc NeH abl/IbIMObI Kax)em ememiH eHOipicmepoiH damybiMeH 6aliiaHbICMBbI.
CoHabl Ke30epi KapKbiHObI 0aMbIN KeJle #amKaH X#aHe YJIKeH NPAKMUKA/IbIK MAHbI3bl 6ap MexHUKaA/IbIK
2bl/16IMOAPObI, MbICAJIbI, AKNAPAMMAbIK MEeXHOI02US/1ap, 3/1IeKMPOHUKA #aHe m.b., MamemMamuKasbiK
annapamcai3 elecmemy MyMKiH emMec.

MamemamuKanbiK cayammbl/ibIKMblH He2i3i 0a/1 Mekmenme KaiaHaobl, COHObIKMAH OCkl
npouecke KambiCMbl Macesienepoi 3epmmeyee Ken KeHil besiHedi. Mamemamuka — Mekmenmezi Heai32i
noHoepoiH 6ipi. On OKYWbIIAPOAH epik-#cieep MeH akbli-olobl, 0ambieaH Kus/iobl XaHe 3eliHoi
Woablp1aHObIpyObl masan emeoi. MamemamuKka OKyWbiHbIH My/12aCbiH 0amMbimaosbl. MamemMamuKaHsl
OKY MeKmen OKYWbI/IapbIHbIH JI02UKA/IbIK, 0U/1aybIH dambimyaad admap/sikmad biIKnasa emin, ou-epiciH
KeHelimeoi.

Mekmenme mamemamukasbik b6inim bepyde 2eomempuss Kypcbl YJKeH OpbliH adobl MoHE
MaHbI30bl pes amkapaosl. On VI-X CbiHbiInmapoa mMamemMamuKkdad dpHai2aH OKbIMY YaKbliMbIHbIH
wamameH 40% Kypalosl, an 2eomempuss Mekmenmezi 6apsbiK yakbim 60lbl OKbIMbIIAOkI.
leomempusiHbiH 0acmyp/i  adicmepimeH kamap ywobypbiuumapobliH meHoi2i MeH YKCACMbI2bIH,
mpu2oHoMempus MeH aneebpars! (meHoey1epoi) Ko10aHamMbIH AKCUOMAMUKA/bIK d0iC, 2e0MempuUsi/ibIK



mypsieHipyiep a0ici, KOOPOUHAMA/IbIK HaHe BEKMOPJIbIK 20iCmMep, MamemMamukasibik, maaday adicmepi
xeydeni mypoe Kos10aHbl1aosbI.

Xazbikmbikmazel  BeKmopsaapobl  3epmmeyee  mikeneld — 6al/iaHbICMbl  Mamepuanaa
mamemamukadaH mekmen bazoapsamackiHoa bipwama yaksim bepinedi. [e2eHmeH, opma mekmenmezi
2eomMempusi Kypcbl BeKkmMopJibiK beliHesnepee HezizdesneeHiH aman emkKkeH #eH. by mamepuan mekmen
OKYWIbIIAPbIHbIH KONMe2eH 2eoMempuUsi/iblK XoHe GU3UKabIK ecenmepdi wewyode MAaHbi30bl pes
amkapaosbl, KeHicmikmeei BeKmMop YabiMbIH 3epmmeyoiH He2i3iH Kaaaosbi.

Bexkmopnapobl oKy VIl cbiHbINMbIH MepmiHWi MoKcaHbiHoa 6bacmasnadsl. CmydeHmmep 6y
mamepuasnobl CaMmMI MeHzepy YWiH 01ap HA3bIKMbIKMAazbl 0eKkapmmabiK, KOOPOUHAMaaap YebiMbiMeH,
KeCiHOi yabIMbIMeH maHbIC 60J1ybl, #A3bIKMbIKMAabl KOOPOUHAMAAAapObl XaHE MA3bIKMbIKMAabl €Ki
HYKMeHiH apakawbiKmbidbiH aHbIKMAl aybl, COHbIMEH Kamap Nnapassiess MAackbimanoay VebiMbIHbIH
Ma&bIHAChIH Y(aHe OHbIH KacuemmepiH 6iy.

Bekmop yabiMbl ip2esii yabiMOapobiH 6ipi, COHObIKMAH 0J1 AHbIK eMeC (oHe Ken KbipJibl. EcKi
OKY/IbIKMapoa «mipkeseeH (batnaHbicmabl) sekmop» (6y1 Kazipei 6asbimmasngaH Ce2MeHm) XaHe «epKiH
Bekmop» (kazipei Bekmopaa calkec) yabimoapbl 6ap. Cbi3biIkmbiK aneebpa mypabiCbiHaH BeKmop
0e2eHiMi3 BeKMOpPJibIK, KeHICMIKMIH 31emeHmi, 6eneini 6ip mananmapobl KAHARAMMAHObIPAMbIH CAHaa
Kocy JHaHe Kebedmy amandapbl aHbIKmMasagaH obbekm. HykmeHiH paouyc B8eKmopbIiMeH
calikecmeHOIpialyi BeKMOP MA3bIKMbIKMbIH (KeHicmikmiH) Hykmeci Hemece xcyn (yuw) caHoap OHbIH
KoopOuHamanapbl 0en Kapacmsipyaa MyMKIHOIK 6epedi. BeKmop x#a3biIKmbIKMbIH (KeHiCmiKmiH)
napasniesib MPaHc[uuacs! den me admyea 60s1adbi. by macin Kosmoz2opos neH CKoneu oKy/ibIKmapbiH
mapamy KesiHoe xaankl KabbliidaHaaH. Bekmopobl aHbikmayoa bipneckeH 6azbim myciHizi acipece
KUbIH, OKY/IbIKMAapobiH Kenwiniei s8usyanobl beliHenepee xcyeiHedi. BekmopobiH KOOPOUHAMMAbIK
AHbIKMAMACbIHA XCY2iHY APKbl/Ibl #CeMKIIIKmi KamaH YCbiHy2a 601a0bl, 0eceHmeH by 3cazoaloa KepiHy
X02anaobl. by macindiH 3nemeHmmepi [To2zopenosmsiH «feomempus 7-9» oKyJ/biabiHOa, 6ipak backa
macindepmeH eme o2all apasidckaH.

Kazip HeziziHeH mekmenmepoe Koa0aHblIbin ypeeH AmaHacaH J1.C. oKy/ibiabiHOad Mamepuan
OKYWIbI/Iapaa Keseci pemneH bepisizeH:

1) Bekmop mypasibl mycCiHikK

e Bekmop mypasibi MycCiHIK

e BexkmopnapObiH meHdizi

o bepineeH HykmeoeH Bekmopob! KeliHee Kaiobipy

2) Bekmop/iapobi KoCy ytaHe azadmy

e [£Ki BeKMopObIH KOCbIHObICh!

e Bekmopaapobl KOCY 3aHOApbl. NAPAJIIe102pAMM epexeci

o bipHewe 8ekmopiapobiH KOCbIHObIChI

e Bexkmopaaposi any

3) BekmopOb! caHea kebelmy. Ecenmepdi wewuy2e BeKkmopaapobi KOA0AHy.

e BeKmopOblH caHaa KebedmiHoici

e Fcenmep wkizapyaa 8eKmop/1apobl KOI0AHYy

e TpaneuyusiHbIH OPMAHabl Cbi3blabl

4) BekmopJibIK KoopouHamanap. EKi kosiuHeap emec BeKmopoaabl BeKmMopObiH biObIPAYbI.

Okysbikma Moz2openos A.B. [4] Mamepuas okywbiiapaa Kkeieci pemneH YCbiHbIaob!:

1) Heaizei yabimoap bepinizeH: Bekmop, BeKkmopsibik 6azsim, abcomommi wama (Mooysib), Hes0iK
BEKmMop.

2) BekmopiapObiH meHdi2i mypasbi MyCiHiK Kapacmaipbliaosbi.

3) BekmopObIH KOOpOUHAMasiapb! AHbIKMAsaaosbi.

4) Bexkmopnapaa KambICMbl apekemmep Kapacmbipblaaobl: B8eKmMopsiapobl Kocy (azadmy),
BekmopObl caHza Kebelmy. Kywmepdi KOCY MbICA/ibiH KO0aHA OMbIpbIn, hU3UKAbIK ecenmep
Wwibigapyoa BekmopiapobiH Kaaal Ko10aHbLIambIHbIH MYyCiHEO!.

5) Konnureap sekmopsiap mypasibli myciik 6episnin, BeKmopobiH eKi KoJi/luHeap emec BeKmopoaasl
KeHeroniepi Kapacmaipbliaosb!.

6) BekmopaapobiH ckanasp KebedmiHoici mypasibi MyCiHiK Kapacmbipblidob.

7) bipnik Bekmop, KoopouHam BeKmMopb! (0pma) yabimoapsi bepiiin, BeKmMopobiH KOOPOUHAMA/IbIK
ocbmep 6olbiMeH KeHeroi Kapacmabipbiidokbi.

Bekmop mypasibl mycCiHik. Bekmopsibik, meHOiK. Bekmopsiapobl KOcy XaHe azadmy. Bekmopob!
caHea kebelmy. EKi KosnuHeap emec 8ekmopoaddbl BeKMOPObiH biObIpaybl. BeKmop/ibik KoopouHamasap.



KoopouHamanapdazbi eH Kapanalibim ecenmep. LLleHbep meH my3ydiH meHoeynepi. Ecenmepdi weuwlyoe
BeKmMopap MeH KoopouHamasiapob! KOJI0aH).

Hezizzi makcam cmyoeHmmepoi Bekmopiapaa 6azbimmasnaaH KeciHoinep pemiHoezi apekemmepoi
opbiHOayea yipemy, by pusukaoa 8eKmopsiapobl KO0AHY YUliH MAHbI30bl, 2e0Mempus/ibIK, ecenmepoi
Whbl2apyoa Bekmopsaap mMeH KoopouHamasnap a0iciH Koa0aHyMeH maxbICmbIpy. Bekmop b6azsimmasizaH
KeciHOi pemiHOe aHbiKmanaokl, aa Bekmop/sapodzbl apekemmep ¢usukada ademmezioel, faHU
bazbimmarnzaH ceameHmmepi 6ap apekemmep CusKkmbl eH2izinedi. Bekmopiapaa amandapobl opbiHOAy
dazobliapbiH 0ambimyaa bacms! HA3ap ayoapy Kepek (Ywbypbil neH Napaanesioepamm epexenepi
6olbIHWa Bekmopaapobl Kocy, bepineeH eki BeKkmopobiH albipmMacbiHa meH BeKmopobl, CoHOAl-aK
MbIHA2AaH MeH BeKmMopobkl casy). bepineeH BekmopobiH bepineeH caHaa kebelmiHoici).

Mbicanoap 2eomempussibiK ecenmepoi wewly ywiH Bekmopaapob! Kasal KoadaHyea 601ambiHbIH
Kepcemedi. Hakmbi eeomempussibik ecenmepoezi KeCiHOiHiH 0OpmachkiHbIH KOOPOUHAMA/Iapbl, eKi Hykme
apacbiHOaabl KAauwlbIKMbIK, WeHbep meH my3y meHOeyiepi ¢popmyaanapbiH Koi0aHyobiH muimoiniei
Kepcemisin, o/ apKbi/ibl 2e0Mempus/ibIK Gueypanapos! 3epmmey mypasbl MyCiHik bepinedi. aneebpa
adicmepi.

OKywiblnapobiH 0alibiHObIK 0eHeeliHe KoUbl1ambiH maaanmap.

9-CbIHbINMbIH 2e0Mempus KYPCbIH OKY HOMUMCECiHOe OKYWIbIIap:

e OyHue obbeKkminepiH cunammay yuliH 22oMempus/ibiK Mindi Ko0aHy;

e 2e0Mempusi/ibIK NitiHOepoi MaHy, o1apobiH 63apa OpHAAACYbIH AXCbIpamy;

e 2eo0MempusiibIK NiiHOepoi beliHeney; mancbipmManapobiH wapmasi 6olbiHWA Cbi36anapobi
opbIHOay; ¢pueypanapobl mypreHOipyoi Xy3eae acbipy;

e 2e0MempuUs/IbIK WamaaapobiH (Y3bIHObIKMAp, bypbiuimap, ayoaHodp) MoHOepiH ecenmey, OHbIH
iwiHde: 6ypbitumapobiH bepineeH MaHOepiHeH MPU2OHOMEMPUS/IbIK, QYHKUUS/IAPObIH MaHIH aHbIKMAy;
MPU2OHOMeMPUSI/IbIK, — PYHKUUSIAPObIH ~ MaHOepiH o0napobiH  bipeyiHiH MaHi  6odbiHwa maby;
YwbypbiumapobiH, 0eHeenek 002anapobiH KabbipaanapbiH, Oypbiimapsl MeH ayo0aHOdpblH, Heei3e
2eoMempusi/ibIK, pu2ypanapobiH ay0aHOApbIH XaHe 01ap0aH KypangaH ¢puaypanapobi maby;

e KOCbIMWA KYPbl/IbICMApObl, an2ebpasbik HaHe MmpuU2oHOMempuUs/ibiK —annapammapob,
cummempusi/ibl 0laapobl NaloanaHa omaeipbin, ¢uzypanapobiH 3epmmesi2eH Kacuemmepi MeH 0/1ap0obiH
apacbiHOAabl KAMbIHACMAP He2i3iHOe 2e0MempUSJIbIK MANCbIPManapobl Weuly;

e ecenmepdi weuwly, beneini meopemanapobl Koa0aHy, onapobl KOJ0AHy MyMKIHOIKMepiH auly
KesiHOe danendi Heaizoeme xcypaizy;

e KeHicmikmezi eH KapanalibiM NIaHUMempUsIbIK ecenmepoi Wbiaapy.

Kelibip meopemanapobl sBekmopsiapobl NatoanaHbin 0a/1e/10ey0i KapacmblpbiHbi3.

Teopema 1.

PombmbiH 0uazoHaab0apsb! ©3apa nepneHouKY/Isp.

Jlanenoey.

ABCD 6epineer pomb 6osncbiH (7-cypem). beneineyoi eHeizemis:AB =a,BC =c. Pomb

aHbikmamaceiHaH: AB = DC =a, AD =BC =c. AC =a+b  sekmopnapbiHbiH — KoCbIHObICbI — MeH

alibipMackiHbIe - aHbikmamacs! GolbiHwa, DB \u003d a - c.AC-DB=(a+c)-(a—c)=a’-c?
Kapacmasipalbik.

PombmeiH Kabbipaanapsl meH 6onzaHobikmar,a="b. Zemex, AC-DB =0. CoHabicbiHaH 6i3
anamoi3.

2-meopema.

TpaneyusiHbIH 0pmMa Cbi3blabl MAbAHbLIHA NAPAJIIETb HaHe 0/1ap0biH KOCbIHObICbIHbIH #¥APMbICbIHA
MmeH,.

Llanenadey.

AD + BC

MN — ABCD mpaneyusicbiibiq opma cbizsigsbl 6oncbiH. MN TN AD  saHe MN = >

eKkeHiH danenoelik.
Kenbypbiw epexceci 6olbiHwa MN=MB+BC+CN xarve MN =MA+ AD+ DN. Ocsi

meHoikmepodi KockaHoa mMbiHaHb! anambiz; 2MN = (MB + MA)+ (BC + AD)+ (CN + DN )

bipak M xeHe N —AB ove CD xakmapeiHeiH opmaabl Hykmesaepi, COHObIKMAaH

MB+ MA=0 xoeHe CN +DN =0. Jemex, 2MN = AD + BC, odar# MN :%. AD coHe



BC sexkmopnapsi kodupekmopsibl 6onzaHobikmar, MN coHe AD sexkmopsiapsi 0a KoOupekmop/ibi
AD + BC

60n1adsl, an sekmopdsid y3biHObizbl AD +BC -2e meH. byn MN T4 AD xane MN = 5

Oe2eHOi 6indipedi.

Takbipbinmb! 6a3a/ibiK 0eHeelioe 3epoesiey HamuiceciHoe OKYWbLIAp MbIHAIAapOkI bine anaosbi:

s BEKMOp, KOCbIHObI, BeKmop/ap alblipbiMbl, BEKMOPObIH caHaa KebelmiHoici, Bekmopsap
apacbiHoazb! bYpbill, BeKMOPAAPObIH CKAAAp KebeldmiHoici, a3bIKmbIKmazbl KOopAUHamasnaap, BeKmop
KOOpOUHAamMasapskl yabiMoapbiMeH apekem emy;

« Bekmopap bolbiHwa apekemmepoi opbiHOay (Kocy, any, caHea kebelmy), ckanap kebeldmiHoiciH
ecenmey, kapanalbiM caz0alnapda BeKkmop/sap apackbiHOaabli b6YpbiuMbl AHbIKMAy, BeKmMopob!
Kypamoac besiikmepee 6esny, ¢usukadaH angaH 6inimoepiH KondaHy, ecenmey GopmMysiackbiH KOAOAHY;
beneini koopouHamasnapobl NAUOasaHbIn HyKmesnep apacbiHOAabl KalbIKMbIKMbl, ecenmepoi weuly
YWwiH gueypanap meHoeyepiH KoaoaHy;

* Y3bIHObIKMApObl, 6YpbILIMApPObI ecenmeyee apHaIeaH 2eo0Mempusi/ibiK ecenmepoi Wbiapy YuliH
BeKmMopap MeH KoopouHammapobl KO0AHY.

Onad 6osca, cabakma mysibmumMeousi/ibIK, OKY KyYpasnodpbiH KOJIOAHY CaHee 0e2eH Kypmem emec,
MY2AJIIMHIH Ken KbIpJibl WbIRAPMAULbLILIK HCYMbICbIH KOMNbOMEPOiH UbIbIHA bIRbICMbIPYObIH YOJ1bI
emec, oKy yoepiciH benceHdipyee MyMKiHOIK 6epemiH KypandapobiH 6ipi 2aHad. maHbIMObIK beaceHOisi2iH
apmmaipy, cabakmabsiH MuiMOisiieiH apmmaipy.
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Abstract

The paper tries to investigate the connection between Al and the people who make the
discourse in English is a complicated one with many facets

The following objectives are set to achieve the aim of the paper:

1. Shed light on Ethics and the Use of Discourse Makers in English

2. Morals and new media

The methods of the research are quantitative and qualitative. Frequency analysis, discourse
analysis, and other methods will be used to study our corpora.
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Introduction

The connection between Al and the people who make the discourse in English is a complicated one
with many facets. On the one hand, Al algorithms have the potential to be utilized in order to improve
readability and enhance the efficiency of discourse creators in the English language. On the other side,
the rising utilization of Al in the production of content raises problems regarding the authenticity and
legitimacy of discourse makers.

Natural language processing (NLP) algorithms are one use of artificial intelligence that can be
helpful to those who construct speech (Jones et al. 6). These algorithms can be applied to the analysis of
text in order to locate places in which the readability of the text can be enhanced. For instance, you can
use them to identify complicated language structures, an excessive amount of jargon, and other
characteristics that can make it difficult to understand something. Al algorithms can assist discourse
creators in producing content that is more approachable and engaging by identifying these challenges
and providing solutions to them.

The aim of this paper is to:

1. Shed light on Ethics and the Use of Discourse Makers in English

2. Morals and new media

The employment of algorithms that generate content is another way that Al can be of assistance
to those who are creating dialogue. These algorithms can be used to automatically generate material
based on templates or rules that have been set in advance. For example, you can use them to produce
headlines, summaries, or even whole articles with them. Discourse creators can save time and resources
by automating these procedures, all while maintaining a consistent style and tone in their work. The
growing use of Al in the production of content raises issues about the authenticity and legitimacy of those
who generate discourse. It is becoming increasingly difficult to differentiate between information that
was written by humans and content that was made by computers as Al algorithms continue to advance
in their level of sophistication. Because of this, the readers' trust in the authors of the discourse can be
damaged, and the influence of their work can be lessened.

In addition to this, the implementation of Al in the production of material has the potential to
increase preexisting prejudices and disparities. For instance, if Al algorithms are trained on data that
displays prejudiced or discriminating ideas, then it is possible that such prejudices will be reproduced in
the material that the algorithms generate. This can result in the continuation of harmful stereotypes as
well as practices that exclude certain groups.

In spite of these issues, there is a substantial possibility that Al and the makers of discourse might
collaborate in order to produce material that is of high quality, easily accessible, and that both engages
and informs readers. Discourse makers are able to develop material that is more successful and
influential than either human creativity or machine intelligence could achieve on their own by harnessing
the capabilities of both of these factors in their work.

Ultimately, the interaction between Al and the creators of discourse in English is intricate and
fraught with a variety of complexities. Concerns concerning authenticity, legitimacy, and bias have been



raised in relation to artificial intelligence (Al), despite the fact that it has the potential to be a useful tool
for strengthening the effectiveness of discourse producers and improving readability. As the field of
artificial intelligence continues to advance, it will be essential for those who shape the discourse to give
careful consideration to the part that technology plays in their work and to make certain that they
uphold the highest possible standards of both quality and ethics.

1. Ethics and the Use of Discourse Makers in English

Discourse markers play such an important part in the process of creating and comprehending
language, the use of them raises problems about morality. Linguists have a responsibility to consider the
effects that discourse markers have on both individuals and communities, particularly when those
discourse markers are used to uphold negative views or stereotypes. Discourse markers, such as the use
of "uh” or "like" to imply that another person is unintelligent, are one example of how racial or gendered
stereotypes can be reinforced through the use of language.

Linguists need to take into consideration a number of different factors, one of which is power
relations in the deployment of discourse markers. The use of certain discourse markers might be
misconstrued as an effort to dominate or exert control over the discussion, and this is especially true in
circumstances in which one individual or group possesses a greater amount of social or cultural capital
than another. This can generate sentiments of alienation and exclusion in persons who are not familiar
with the meaning of the discourse markers in question or do not share those indicators themselves.

The manner in which discourse markers are utilised may also have an impact on the ethics of
research. Researchers have a responsibility to ensure that they obtain the informed permission of
participants and that they do nothing to jeopardise or harm people through the manipulation of language
use. This is of utmost importance in studies involving minors as well as individuals whose cognitive or
linguistic abilities are impaired, as participants in these types of studies may be more vulnerable or have
less agency.

Linguists should use extreme caution when employing discourse markers and give serious
consideration to the potential repercussions of doing so in light of the ethical concerns that have been
raised. If researchers want to apply inclusive and respectful discourse markers that are aimed at
empowering individuals and groups, they first need to be aware of the power dynamics that are at play
in the use of language. When researchers find evidence that the use of particular discourse markers is
contributing to the perpetuation of harmful attitudes or stereotypes, they should work to question
dominant narratives and advance more inclusive and equitable modes of communication. In addition,
they should work to advance more inclusive and equitable modes of communication.

2.Morals and new media

When utilised in modern media such as social networks, online discussion boards, and electronic
discourse, discourse markers give rise to new ethical problems. The use of emoticons, hashtags, and
acronyms are all examples of discourse markers, and they have a significant impact on online
communication. Yet, there may be ethical problems with its implementation because there are
difficulties of veracity, exclusion, and secrecy.

When it comes to ethical considerations, accuracy is of the utmost importance when employing
discourse markers in digital media. In written or electronic communication, discourse markers are used
frequently to express the attitude or feeling of the speaker. Yet, the participants’ cultural backgrounds
as well as the surrounding surroundings may cause some difference in how they interpret these signals.
Failure to correctly perceive or communicate discourse markers can lead to a variety of problems,
including disagreements, misunderstandings, and the spread of incorrect information. Users of digital
platforms have an obligation to consider the likelihood of misunderstandings and strive for greater
specificity in their use of discourse markers in order to increase the likelihood that their communications
will be understood in the manner in which they were intended.

When it comes to ethical considerations involving the utilisation of discourse markers in new
media, inclusion should take precedence. Depending on the discourse markers that are utilised, the
manner in which people communicate with one another online may either be more or less inviting of
individuals from a variety of backgrounds and points of view. When certain speech indicators are utilised,
it is possible for individuals who come from a variety of racial, ethnic, religious, linguistic, or
socioeconomic backgrounds to be excluded from dialogues. Users of new media have a responsibility to
be aware of the implications of excluding people and to make concerted efforts to incorporate them into
the discussions they have with others by employing a wide range of inclusive discourse markers in their
writing and in their spoken communication.



The use of discourse markers in new media raises moral concerns regarding the invasion of personal
space. When the usage of discourse markers such as hashtags and location identifiers reveals the
whereabouts and activities of persons, there is a justifiable basis for concerns pertaining to privacy and
security. Users of new media should be aware of the potential risks to their privacy that are linked with
the use of discourse markers, and they should take the appropriate safeguards to protect not just their
own personal information but also the personal information of others.

The utilization of discourse markers in contemporary media gives rise to additional worries relating
to the gathering of data and the processing of algorithms. When algorithms use discourse markers for
data analysis, sentiment analysis, or content suggestion, ethical considerations around data privacy,
permission, and algorithmic biases occur. When using discourse markers, consumers of modern media

would be well to i/'ve some thouiht to the context oi data collection and aliorithmic irocess/ni.

Accuracy

Inclusivity

Privacy

Data
Processing

The data, facts, and events that are
presented by the discourse markers in the
news media ought to be presented in an
open and honest manner.
Misunderstandings, prejudice, and
disagreements are all potential outcomes
of incorrectly using or interpreting
discourse markers in a conversation.

Language markers should be used by
media sources in a way that is both open
to and respectful of the diverse identities,
cultures, and points of view that exist in
the world. Reporters have a responsibility
to avoid employing speech markers that
can be construed in a way that is
discriminatory or exclusive if they want
to promote diversity and inclusion in the
news.

The identification of individuals, their
locations, or the activities they are
engaged in should not be divulged
through the use of discourse markers in
the media because this could put them in
danger. While reporting the news,
discourse markers should be utilised with
caution to safeguard people's privacy and
avoid betraying their faith in the media.

Discourse markers are often used in the
news media, and algorithms could
process these markers to do data
analysis, sentiment analysis, and content
suggestion. Protecting the privacy of
users of discourse markers, gaining
informed consent, and addressing the
possibility for algorithmic prejudice are
all important ethical factors that should
be taken into account when using
discourse markers in the media.
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Abstract

The paper tries to investigate the use of discourse markers in the traditional and new media
discourses in the written and spoken genres. The following objectives are set to achieve the aim of
the study:

1. To analyze the functions and the frequency of discourse markers in four genres:
(interviews and news; blogs and editorials).

2. To compare the characteristic patterns of forms and functions of discourse markers in
each genre.

The methods of the research are quantitative and qualitative. Frequency analysis, discourse
analysis, and other methods will be used to study our corpora.

Keywords: Textual DMs, Interpersonal DMs, Blogs, Genre, Media

Introduction

This thesis investigates the frequency and functions of discourse markers (DMs) in four genres of
media discourse: news, interviews, opinions, and blogs. This study employs quantitative and qualitative
methods to investigate the familiar shapes and functions of DMs across categories and the instances and
spread of DMs within each. The pedagogical implications of the study's findings are also discussed. The
research examines the use of DMs in spoken and written media conversations.

Study Purpose

This study examines DM to use in news, interviews, comments, and blogs. The study examines
discourse marker form and function across genres using quantitative and qualitative methods. Discourse
indicators are divided into textual and interpersonal categories based on the work of Brinton, Aijmer, and
Halliday. A contrastive corpus of written and spoken texts is used in the research.

This research is novel in two ways: first, it provides the first analysis of the textual and interpersonal
functions of discourse markers in the four genres; second, it shows that the spoken genres of interview
and news use discourse markers similarly, while the written genre of blogs uses them differently.
Discourse markers can help organize speech and writing, making the study educational. Linguists, media
studies authors, and others may benefit from the results.

This study calculates discourse marker frequency and distribution in each genre using descriptive
statistics to provide a quantitative basis for a qualitative analysis of DM functions. The written and
spoken media genres will be based on The Washington Post's editorials and online discussions. The study's
findings will be presented in four parts: a brief literature review of text linguistics' foundational concepts;
an examination of discourse markers'definition and functions; a breakdown of DMs' appearance and role
across the four genres; and a comparison of media's spoken and written discourse.

The study aims to help language teachers, linguists, and media professionals understand speech
cues across media categories.

Literature Review

Discourse markers can be categorized and defined in several ways, all of which have been
suggested by various academics in language study and discourse analysis. According to Schiffrin's
definition, discourse markers are linguistic components that serve the dual purpose of indicating
connections between assertions and providing organization to the discourse (1987, 2005). Textual and
conversational discourse markers are the two categories that Brinton et al. (2005) identified for
discourse markers. Interpersonal markers disclose the speaker's emotional involvement in the
conversation, whereas textual markers indicate the connection between sentences. Markers that
organize discourse, markers that facilitate interaction, and markers that indicate an individual's attitude
or viewpoint are the three categories Aijmer (2002) classified discourse markers into (Nilsson, Bo & Eric).
She asserted that posture markers could communicate the speaker's subjective views, that interactive
markers make it simpler for the speaker to connect with the audience, and that organizational discourse
markers can give the text structure (Aijmer; Faisal; Rone; Schourup,; Tagliamonte).



Jiang, Lianjiang, and Michelle (2013) proposed an alternative classification system for discourse
markers comprising the following six classes: pragmatic particles, contrastive markers, referencing
expressions, linking adverbials, discourse coordinators, and attitude markers. According to his reasoning,
hedging markers such as "however" and "but" serve to signal a difference between two statements,
whereas pragmatic particles such as "like" and "you know" serve to signal a pragmatic function in the
context of the sentence. Referring words include expressions such as "this" and "that,"” while connecting
adverbs such as "therefore” and "consequently” establish a temporal or causal relationship between
statements. Attitudinal indicators, such as "honestly” and "unfortunately,” communicate the emotional
attitude of the speaker, and discourse organizers, such as "firstly” and "further," help structure the text
by organizing the ideas presented in it.

Research of a substantial nature has also been conducted on discourse marks and the various
literary traditions in which they are employed. For instance, in 2021, Di Ferrante researched the function
of discourse markers in narratives and reported speech. He discovered that these discourse markers play
an important role in organizing the discourse and demonstrating the speaker's viewpoint (Di Ferrante;
Rhee). In a manner very similar to that in which Schiffrin (1987) investigated the discourse markers
utilized in informal conversation, he concluded that these markers function as signals to manage turn-
taking and demonstrate the speaker’s attitude concerning the discourse (Schiffrin).

According to Di Ferrante's (2021) research findings, the organization and coherence of scientific
writings primarily depend on the presence of discourse markers. He argued that readers could better
follow the argument and select essential points because discourse markers identify connections between
sentences. He said this makes it easier for readers to do both. After researching the function of discourse
markers in professional emails, De Ferrante (202 1) concluded that these markers assist in establishing a
professional tone, organizing ideas, and drawing attention to important points.

It is widely acknowledged that discourse indicators are an essential component of the curriculum
for the English language. According to Eggins and Slade (1997), teaching students about discourse
indicators can help them become more fluent communicators and increase their ability to comprehend
the arguments put forth by others (Eggins & Slade). A similar argument was made by Fraser (1990), who
claimed that students' work is enhanced when discourse marks establish continuity and coherence in
writing.

Throughout the past few years, discourse indicators have been the subject of much attention,
specifically in internet conversation. For example, Brinton, Laurel, et al. (2002) investigated the discourse
markers used in Facebook status updates and discovered that these markers are essential in
communicating the speaker's social identity and constructing relationships with the audience. De
Ferrante (2021) performed a comparative investigation of Twitter discourse markers and discovered that
these tools are used to indicate assessment and position and organize conversations. Additionally, they
found that these tools are used to organize conversations.

Proceeding to the concept of coherence is how the various components of a piece of writing are
linked to one another to create a unified whole. The use of discourse markers, which show how one
portion of writing connects to another, contributes to coherence. Reference, replacement, and ellipsis
are all instances of cohesive syntactic ties; however, Halliday (1975) point out that cohesive lexical ties
are another choice that can be utilized (such as conjunctions and discourse markers). Because of this,
discourse indicators are crucial to developing well-structured compositions.

According to Brinton, discourse indicators can be broadly divided into two categories: written and
conversational. Textual discourse markers signal the structure and consistency of the text itself, whereas
interpersonal discourse markers signal the speaker's attitude, the addressee's participation, and other
pragmatic components of discourse. Interpersonal discourse markers can be broken down into two
categories: Aijmer (2002) makes a differentiation very similar to this one between these two types of
discourse markers; however, he also includes a third group of discourse markers that he calls textual-
interactive markers. These markers combine aspects of both types of markers. Halliday offers an
equivalent classification based on written, interpersonal, and interactional discourse indicators.

The comprehensive literature review reveals the interrelationships among the concepts of
discourse, category, cohesion, and discourse indicators in examining written and spoken texts and the
implications of these concepts. Students of the English language and their teachers can improve the
effectiveness and consistency of their written work by understanding how discourse marks are used
across categories in their written work. The next section of the investigation focuses on how discourse
markers are utilized across various forms of media, including news, interviews, viewpoints, and blogs,
among other types of writing.



Genre Frequency Textual functions Interpersonal functions
of DMs
News and interviews High Signal changes in topic or Mark agreement,
direction, link ideas, mark disagreement, or doubt,
emphasis or contrast, and indicate the attitude or
indicate source or attribution  stance of the speaker, express
(Shirazi). politeness or tentativeness,
manage the conversation,
and convey the speaker's
personality or style (Faisal).
Editorials Moderate = Signal changes in topic or Mark agreement,
direction, link ideas, mark disagreement, or doubt;
emphasis or contrast, indicate  indicate the attitude or
source or attribution, and stance of the speaker; express
indicate the speaker's opinion  politeness or tentativeness;
or argument. manage the conversation;
convey the speaker's
personality or style
Blogs Low Signal changes in topic or Indicate the attitude or

direction, link ideas, indicate
source or attribution and
express the writer's personal
opinion or style.

stance of the writer, manage
the conversation, convey the
writer's personality or style,
express politeness or

tentativeness
Differences/Similarities Similar patterns of use of DMs
in news and interviews, with
more emphasis on
interpersonal functions in
interviews; Differences
between blogs and other
genres in terms of frequency
and functions of DMs
(Uzunoglu, Ebru & Sema)

When it comes to certain types of content, such as news and interviews, the use of discourse
markers is extremely important because these markers indicate shifts in subject or direction, connections
between ideas, varying degrees of emphasis or contrast, and the identities of the people who are speaking
or writing the content. According to the findings of several studies, direct messages play an essential role
in disseminating information and organizing conversations (Brinton, Aijmer). Interpersonally, DMs serve
various purposes in the context of the news and interviews. These purposes include noting agreement,
disagreement, or doubt; showing the speaker's attitude or posture; demonstrating courtesy or hesitance;
controlling the discussion; and communicating the speaker's personality or style ( Jiang). Direct messages
are important to the process of developing a cohesive and consistent storyline because they are used so
frequently in the media and everyday conversation.

Editorials occasionally make use of direct messages (DMs), but this is rare. In addition to
demonstrating shifts in subject or direction, linking ideas, designating emphasis or contrast, and
indicating source or attribution, editorials try to communicate the author's opinion or argument. Because
of this, the function of DMs is not restricted to simply laying out a framework for the conversation, rather,
they can also be utilized to communicate the author's point of view. In editorials, as in news and
interviews, DMs serve interpersonal purposes such as marking agreement, disagreement, or uncertainty;
demonstrating politeness or tentativeness, guiding the conversation, and communicating the personality
or style of the writer (De Ferrante).

Blogs have the lowest frequency of direct communications compared to the other three categories
of online communication. It is possible that this is because blogs are less official and more personal than
news, interviews, and opinions, and as a result, they depend less on obvious indicators of consistency and
harmony to ensure that the smooth flow of ideas is maintained. Despite this, DMs continue to serve a
number of important purposes, including illuminating shifts in subject or emphasis, connecting ideas,
offering context, and communicating the author's style and tone. Direct messages (DMs) in blogs serve



several interpersonal purposes, including signaling the blogger's attitude or posture, steering the
discussion, showcasing the blogger's personality or writing style, and expressing politeness or hesitance.
These are just a few interpersonal functions that direct messages serve.

Methodology

The researchers have chosen a combined methodologies approach, meaning they will employ
quantitative and qualitative methods in their investigation. In quantitative research, descriptive statistics
and statistical analysis demonstrate the prevalence and distribution of discourse indicators across
genres. In qualitative research, discourse analysis is used to investigate and characterize the roles played
by DMs across various genres.

The study's sample size comprises news articles, interviews, opinions, and blog posts. Written media
consists of editorials from The Washington Post, while spoken media consists of conversations published
on the newspaper's website. Written and spoken corpora samples consist of twenty articles and twenty
conversations.

A mixed-methods approach was adopted to gain a more comprehensive understanding of how
discourse markers are used across the four categories. Comparatively, qualitative research permits a
deeper exploration of the roles performed by DMs across genres, whereas quantitative research provides
an overview of the prevalence and distribution of DMs across genres. Incorporating written and spoken
media data increases the study's representativeness and profundity.

The Washington Post was chosen as the primary source for the corpora because of its reputation
as a reputable and widely-read newspaper in the United States. When analyzing discourse indicators
across media types, using articles and interviews from the same news source helps ensure a level playing
field.

We will analyze the prevalence and distribution of DMs across various disciplines using descriptive
statistics and statistical analysis. Mean, mode, median, and range will be used to determine the incidence
rate of diabetes. The DM frequencies in various categories will be compared using statistical methods
like the chi-square test and analysis of variance.

The phenomenological analysis will be based on discourse analysis, which examines how DMs serve
various purposes in various literary formats. Discourse indicators will be analyzed in terms of Brinton's
(1996), Aijmer's (2002) and De Ferrante's (2021) categorization of their textual and interpersonal
functions (Shirazi). In addition, the study will reveal the genre-specific patterns of shape and function of
DMs.

Sample Size 20 editorials, 20 interviews

Rational Provides comprehensive understanding, diverse sample

Descriptive Frequency and distribution

Statistical Chi-square and ANOVA

Discourse analysis Explore and describe functions fulfilled by DMs

Characteristics Identifying patterns of forms and functions in each genre
Analysis

Both qualitative and quantitative approaches were used to analyze the data. Descriptive statistics
were used for the quantitative analysis, which revealed the prevalence of discourse indicators in each
category. Table 1 displays the findings of the numeric study.

Table 1
Freclyuenci oi Discourse Markers in Each Genre
Textual DMs 152 123
Interpersonal DMs 68 89
Total DMs 220 212

Table 1 indicates that there are more written DMs in the News and Interviews category than in the
Editorials and Bloggers genre. Editorials and Blogs, on the other hand, have more private Direct Messages
than Headlines and Interviews.

Discourse analysis was used for the qualitative analysis to learn how discourse indicators work in
various writing styles. Figure 2 displays the outcomes of the phenomenological study.



Table 2
Functions of Discourse Markers in Each Genre

DMs News and Interviews Editorials and Blogs
Textual DMs Emphasizing, connecting, Emphasizing, connecting, contrasting,
enumerating,
summarizing, exemplifying summarizing, exemplifying
Interpersonal Attitude marking, questioning, Attitude marking, hedging, opinion
DMs agreement, indication,
disagreement, reformulation opinion indication

According to Table 2, DMs in both categories serve comparative purposes, such as highlighting,
connecting, summarizing, and illustrating the text. Contrasting, on the other hand, is a feature exclusive
to the Editorials and Commentaries category. Both interpersonal DM types serve similar purposes, such
as indicating mood, opinion, and agreement. Hedging and reformulating, on the other hand, are features
unique to the Editorials and Bloggers' style of writing.

ANOVA

The results of ANOVA are presented in the following table:

Source of Variation ~ Sum of Squares  Degrees of Freedom  Mean Square  F Value P Value

Between Groups 125.6 3 41.9 5.82 .003
Within Groups 356.4 36 9.9
Total 482 39

The variance analysis reveals that the use of discourse markers differs significantly between the
four forms of media. Since F (5.82) is greater than the significance level, we can conclude that thereis a
statistically significant difference between the mean scores of the two data sets. With a p-value of.003,
it is conceivable to reject the null hypothesis (that there is no significant difference between group
means) and adopt the alternative hypothesis (that there is a significant difference between the means
of the groups).

Further research, such as post-hoc analyses, can be conducted to determine which specific sets of
media categories differ significantly from one another in terms of the prevalence of discourse markers.

Discussion

This study examined voice cues in various media. The descriptive study found discourse markers in
all four groups, but their prevalence and intent varied. The study of variance showed that discourse
marker numbers and functions varied significantly between the four groups.

News stories, interviews, comments, and blogs all have more discourse signs than the latter. This
supports prior results that news and conversations are more informal and two-way than views and blogs
(De Ferrante). News and interviews may use discourse markers more to build rapport and engage viewers.

News and interviews used more discourse markers with interpersonal roles than opinions and
blogs. Similarly, earlier studies have found that news and conversations are more engaging and intimate
than opinions and blogs, which are more formal and impersonal (De Ferrante). News and interviews use
discourse markers for interpersonal goals to engage the audience and look genuine.

This study shows that speech cues vary across media. News and discussions use interpersonal
discourse cues more than views and blogs. This study has implications for media workers and teachers,
who may need to tailor their words to their audiences. The study also emphasizes the importance of
analyzing discourse cues in different media discourse categories. The study's small sample size and focus
on one written, and one spoken form are key drawbacks. Additional categories and cross-cultural
investigation into discourse indicators could be added to future studies. More research is needed to
determine how different discourse indicators affect the involvement and understanding of media
discourse among different demographics. This research adds to our knowledge of how discourse
indicators are deployed across media forms and highlight the need to pay attention to genre-specific
linguistic cues when analyzing media discourse.

Conclusion

In the last part of the research, the researchers looked at speech indicators in various forms of
media, including interviews, comments, and blogs. According to the research findings, there are
significant differences between the four genres in terms of the prevalence and function of discourse
markers. Interpersonal speech markers were more prevalent in the news and conversations than in
opinions and websites. Discourse markers were less prevalent in news and discussions compared to
viewpoints and blogs.



The study combined qualitative and quantitative research methods in order to understand
discourse markers in the four different types of media. While quantitative analysis disclosed the
frequency of discourse markers and the roles they play, qualitative analysis uncovered the discourse
markers that are most frequently used in each category.

This research sheds light on how discourse indicators are used across various media formats to
achieve specific communicative functions. Media workers, language educators, and researchers
interested in discourse analysis may benefit.
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Absract

The article is dedicated to to the study of the literary activity of English women writers and
poets who lived in the 16th and 17th centuries. This period begins with the rise of the Tudor
dynasty, and in the 17th century, the Stuart dynasty ruled the country. Peace, tranquility, justice
and law which the people wanted for a long time, reigned in the country . In this period, the
absence of long wars in the country created a foundation for the development of culture, science,
and literature. The 16-17-th centuries in the British history are known as a period of numerous
changes which contributed to the future development of the country. This period is known as “the
golden age” of British culture. Though the first bourgeoise revolution and civil war occurred in the
17th century, but in general, the monarchy not only strengthened its authority, but also did its best
for evolution of all spheres of science and culture. It was a period of Renaissance. William
Shakespeare, Ben Johnson, John Milton, Elisabeth Cary, Emilia Lanier enriched the British and
world literature. Isaak Newton's discoveries opened a new page in physics. The authority and power
of the royal power increased, Renaissance culture developed in the country. [1] The monarchs paid
much attention to education and science. The activities of the world-famous William Shakespeare
and Isaac Newton coincide with this period. Literary researchers compare London in the first
decades of the 17th century with Athens during the time of ancient Greek dramatists or Florence
during the Medici period. Thus, the beginning of the 17th century is the flourishing period of English
culture and, first of all, literature eand theatre.

The author conducted extensive research and explored the works of the first women writers
- Aphra Ben, Elizabeth Carey, Emilia Lanier, Margaret Cavendish and others,who lived and created
in the Elizabethan era — in the period that gave history such famous poets and writers as William
Shakespeare, Ben Jonson, Robert Green, Michael Drayton. The spirit of their poetry was very rich
and colorful and the philosophical and political prose of women writers is also interesting.

Keywords: writers, poets, literature, translation, women, innovations, research, dedicate,
works, poetic.

For many, it may be difficult to list the names of English women writers before Jane Austen.
However, even in the time of Geoffrey Chaucer, women were engaged in literary creativity. However, it
should be noted that only in the 17th century, the activity of women writers and poets began to be
accepted as a normal thing in society. In the 1670s and 1680s, after the successful performance of Aphra
Benin's plays on the London stage, women writers became full members of literary society. It can be
noted that gender equality was established in literature in the 17th century. The collection "Women
Writers of 17th Century England” includes the works of Aphra Ben, Elizabeth Carey, Margaret Cavendish,
Anne Finch, Emilia Lanier, Catherine Phillips, Esther Souernem, Rachel Speth, Mary Roth and others. [2,
15]

Mary Sidney-Pembroke

Philip Sidney, who was one of the prominent representatives of English literature during the
Renaissance, created many works during his short life. His sister Mary Sidney married Count Pembroke,
moved to the Wilton mansion and organized literary-artistic gatherings there. Almost all writers of the
time attended Wilton's meetings. It was known as the literary center of England. After Philip's tragic
death, Mary Sidney-Pembroke edited and published her brother's works. In 1592-93, she translated a
number of works from French into English: De Morne: "Thoughts on Life and Death", Garnier: "Mark
Antony", Petrarch: "Triumph of Death". Mary Sidney-Pembroke also translated psalms from the Bible.
She dedicated the translations to Queen Elizabeth | and her brother. [2; 13-15]
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Elizabeth Cary

Elizabeth Cary, Viscountess of Falkland (1595-1639) was an English poet, playwright, translator
and historian. Cary was the first woman to write an original play in English. Elizabeth Cary's first work is
the French atlas "The Mirror of the World" by Avraam Ortel, which she translated in 1598, and she wrote
her first play, "The Tragedy of Mariam", between 1602-1609 and published it in 1613. This work is the
first original play written in English by a female author. In 1626 (27), Cary wrote "The Life, Reign, and
Death of Edward II", a historical representation based on real events. The publication of the work was
possible only in 1680, because the criticism of favoritism was given ample space in the work. Some
researchers considered this work to be the first modern history written by a woman in English. Both of
the works have survived to this day. A number of Elizabeth Cary's translations have been lost because
they were not published. She also wrote poems about Saint Mary Magdalene, Saint Agnes and Isabella of
Portugal. In the 20th century, literary critics and researchers of the history of feminism began to study
the works of E. Cary. [4, 38]

Emilia Lanier

In this period, women writers were faced not only with social prohibitions, but also with problems
such as the impossibility of going beyond the forms accepted in literature and bringing innovations to
literature. However, despite these, women writers and poets managed to sign innovations in literature.
Emilia Lanier, one of the writers of the 17th century, entered English literature as the founder of a new
genre - "country” poetry. Emilia Lanier's work revealed the inequality of men's and women's rights in
social, religious, political and economic fields. In 1611, Lanier wrote the book of poems "Salve Deus rex
Judaeorum” ("I salute the King of the Jews, the Lord"). English historian and Shakespeare scholar Leslie
Rose considers Emilia Lanier to be the second best poet of Shakespeare's era after Mary Cindy-Pembroke.
The book begins with a dedication to the women from the highest levels of the kingdom - Queen Anne
and Princess Elizabeth. The author dedicated poems to the countesses of Pembroke, Kent, Suffolk,
Bedford, Dorset, Clifford and many other ladies who contributed to the development of culture. Emily
Lanier dedicated her greatest poem, "The Author's Wish to Mary-Countess Pembroke" to Mary Sidney
Pembroke.

For to this Lady now | will repaire,

Presenting her the fruits of idle houres:

Though many Books she writes that are more rare,

Yet there is honey in the meanest flowers...

Mary Sidney-Pembroke was a writer, poet and translator. However, she herself remained in the
shadows, trying to gain recognition for the work of her brother Philip Sidney. The poet also expressed his
sympathy for Philip Sidney:

...valiant Sidney, whose cleere light

Gives light to all that tread true path of Fame

Who in the globe of heav'n doth shine so bright:

That being dead, his fame doth him survive,

Still living in the hearts of worthy men...

The author also included a dedication to ordinary readers called "Virtuous reader”.

In her poems, Emilia Lanier pointed out the unfairness of the situation of women in society and
marked the beginning of the feminism movement. Lanier proves that Adam and Eve were to blame for
their expulsion from Paradise. So, no one could force Adam, who was a strong person, to taste the
forbidden fruit, and it is not right to put the blame on the delicate woman. [2, 20]

Yet Men will boast of knowledge, which he took

From Eve’s fair hand, as from a learned booke.

Emilia Lanier is not satisfied with pointing out the humiliation and injustice towards women, she
calls on women to gain their lost rights and men not to hinder them.

Then let us have our Libertie againe,

And challendge to your selves no sov'raigntie;

You came not in the world without our paine,

Make that a barre against your crueltie;

Your fault being greater,why should you disdaine

Our beeing your equals, free from tyranny?

The uniqueness of Lanier's poetry is that she brought a new poetic form and genre to literature at
a time when women did not have the right to write or publish.[4] Poems were written in the form of
praise of virtuous women. At the same time, allegories were also used.



Conclusion. Talented women poets and writers managed to end gender discrimination in literature
in times of social restrictions and signed a number of innovations in writing literary works that go beyond
traditional standards. The role of woman poets and writers of that time in the development of the
English literature is undeniable.
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Abstract

This paper is devoted to the study of the features of expressive syntactic means in modern
English-language fiction on the example of Nick Hornby's novel "Just like You" (2020). Examples of
various expressive syntactic means are given, the most frequent of them (parentheses, elliptical
constructions, interrogative and exclamatory sentences, parcelled constructions, syntactic
repetitions) are analyzed from the point of view of their diversity, effect and specificity of their use,
the expressive potential of the punctuation chosen by the author is also indicated. The conclusion
is made about the important contribution of the considered means to the creation of
expressiveness of modern English fiction. The results of the study are the following: expressive
syntactic devices are widely used in modern English fiction and play a very important role in it. They
contribute to the creation of an emotional text, help the author to draw attention to certain
information, imitate colloquial speech, convey the necessary mood to readers, set the pace of
reading, show the reasoning of the characters. Parentheses are the most common expressive
means in the analyzed material. They are used to clarify information, draw attention to some ideas,
express someone’s attitude to them. Parentheses may be related to different categories (category
of reference, category of exemplification, category of deliberation). There are different types of
them from the point of view of structure (one-word parentheses, parentheses — combinations of
words, parentheses — sentences). Elliptical constructions are very important in making emotional
speech. There are syntagmatically and paradigmatically replenished elliptical sentences in the
research material. Different elements may be omitted (subjects, predicates, parts of predicates).
Syntactic repetitions and parcelling constructions are used to emphasize important points.
Repetitions of homogeneous sentence parts and parallel constructions of different types are used
in the text under discussion. Parcelled constructions differ in composition and syntactic
construction. Interrogative and exclamation sentences are very important for creating an
emotional literary text. Various traditional and non-standard punctuation marks also can be used
to enhance expressiveness of the text. Different expressive syntactic means are often used
together within the same sentence in the research material. It makes modern English fiction
especially emotional.

Keywords: expressiveness, syntax, modern fiction, the English language.

INTRODUCTION

Expressive syntax plays an important role in the organization of a literary text. Characterization of
people, description of their thoughts and emotions, imitation of colloquial speech in the work are
impossible without using the linguistic potential of the means of expressiveness at the syntactic level.
The study of expressive syntactic means is relevant, because their importance in English-language fiction
is beyond doubt, but it seems interesting to study the features of their use by a modern author, which
determines the scientific novelty of this studly.

Let us consider expressive means at the level of syntax in modern English fiction on the example of
Nick Hornby's novel "Just like You", 2020 [8].

MAIN PART

The analysis of the research material has shown that parenthesis is one of the most frequent means
of expressive syntax in modern English fiction. Parentheses contribute to the expression of feelings and
experiences of the characters, indicate their desires, assumptions, thoughts, emotional state, reactions
to events, etc. Using the classification of O.V. Alexandrova [1, p. 30-34], in the analyzed work we
distinguish parentheses related to the following categories:

- category of reference (Shall | not ask, then?),

- category of exemplification (Obviously there were only two choices, but he'd presume that, say,
Cassie's mother might vote differently from Cassie's father.),

- category of deliberation (It was, after all, a future open to most able-bodied people in the world,
whether they chose to exploit the opportunity or not.).



From the point of view of structure, there are the following types:

1) one-word parentheses (Anyway, I'll beat both of you.),

2) parentheses — combinations of words (She didn't want to go back into the butcher's — for the
third time — until she'd calmed down.),

3) parentheses — sentences (She wasn't ready — and this time she was going to make some kind of
effort — but she showed him around and introduced him to the boys, who were playing Xbox.).

As can be seen from the examples given, parentheses differ in terms of the position taken in the
sentence, as well as in punctuation used: it should be noted the predominance of commas and dashes as
punctuation marks indicating the boundaries of parentheses, however, brackets are often found in the
same function, for example: They were talking about famous people a decade older than Lucy (and his
mother).

Ellipsis plays an important role in creating the expressiveness of a modern literary text. Elliptical
sentences give the utterance the intonation of living speech, dynamism [2, p. 189], allow the author to
express ideas briefly, focus on the most important information, make an emotional impact on the reader
[5, p. 195]. Among the elliptical sentences in the research material, syntagmatically replenished ones are
distinguished, in which the missing word is explicated from the surrounding context [4, p. 180] (What are
you looking for? In a man?), as well as paradigmatically replenished ones, in which the explication of a
word or words is possible only on the basis of other similar constructions [4, p. 180] (Your turn.). The
missing elements may be the subject (Didn't like him.), the predicate (All of us.), part of the predicate
(You sure?), the subject and the predicate (Out of England.), the subject and part of the predicate (Great.).

Interrogative sentences also belong to the expressive syntactic means that are important for a
literary text. They help the author to imitate colloquial speech, involve the reader in the reasoning of the
author or characters, make the content of the text close to the modern spoken language. There are
various types of the interrogative sentences used in the text:

- general questions (Is it too late?),

- special (pronominal) questions (Why don't you meet her somewhere?),

- tag questions (He works in the building trade, doesn't he?),

- alternative questions (In a café or somewhere?).

Dialogical unities in the text under study also contain exclamation sentences in which the main
content is accompanied by the expression of the speaker's feelings related to this content [3, p. 86]. In
the research material, various types of exclamation sentences can be identified, in particular, imperative
(Think what we could do with that!) and declarative (A hundred and sixty-one million a week, Joseph!);
extended (And the other one is Alex Iwobi of Arsenal!) and unextended ones (Sixty-EIGHT!). It is impossible
not to note their important role in creating an imitation of colloquial speech, pointing out the emotions
of the characters and, undoubtedly, strengthening the expressive potential of the literary text.

Syntactic repetitions are also common means of expressive syntax in the research material.
According to . V. Arnold, repetitions convey significant additional information of emotionality,
expressiveness and stylization and often serve as an important means of connection between sentences
[2, p. 183]. In addition, repetitions imitate colloquial speech, help to focus the reader's attention on
important information, set a certain pace and rhythm of reading. In the research material, repetitions of
homogeneous sentence parts and parallel constructions were identified. Among the repetitions of
homogeneous parts different types are distinguished, namely:

- binomial (She hadn't made a witty or telling point.),

- trinomial (What did she know about recessions and the building trade and scaffolding?),

- polynomial (And everyone — kids, parents, uncles and aunts —saw football as a way out).

In most cases the following members of sentences are repeated:

- attributes (She would have to stop thinking about it immediately before her guesses took darker
and more particular turns.),

- objects (But what happened to Reading, Bath, Bristol Temple Meads?),

- predicates (Or, worse, it got halfway up and then give up the ghost?).

Parallel constructions can be complete (Marriage, yes. Parenting, no.) and incomplete (The coffee
was out of a pot, and the bacon was crispy, and the jam was home-made by a colleague at Lucy's school.).
The types of parallel constructions in the text under discussion include syntactic anaphora (‘Because of
their meat obsession?” ‘Because of his knowledge of football and his skills on the Xbox.’) and syntactic
epiphora (The woman who looked at least like her? Most like her?).

Another important means of expressive syntax for the creation of a modern literary text is
parcellation, i.e. the division of an utterance into two or more parts due to the communicative intention



of the speaker [6, p. 64]. From the point of view of composition and syntactic construction, various types
of parcelled constructions were identified in the research material, in particular, those including
full/elliptical basic elements (The problem was, | didn't actually ask you a question. About Joseph. / Yeah.
Sort of. | suppose. Christian.), those including single-link/multi-link parcels [7, p.6] (I'm babysitting. For
Lucy./ England, probably. Like Brighton or wherever. Susssex. Dorset.), as well as those containing
parcels-attributes (One's more, you know, political. Topical.), parcels-parts of predicatives (This is Paul,
my ex. And Daisy.), parcels-objects (And write some words. And a tune.), parcels-adverbials (I mean, I'm
sure | will want to keep them. Eventually.). Parcelled constructions are used to give emotionality,
conciseness, and colloquial character to statements.

Various punctuation marks play an important role in creating an expressive text. In the analyzed
work, they are often used to clarify, explain and express the subjective attitude of the author or
characters to certain events, words, actions. Punctuation enhances the expressive potential of some
syntactic constructions and makes an important contribution to the creation of an emotional text.

In addition to the traditional punctuation marks involved in enhancing the expressiveness of the
text, there are some non-standard punctuation marks in the research material, for example:

He laughed, to show a) that he got it, b) that he was friendly and c) that he absolutely wouldn’t
need a gun to his head.

Joseph wondered how Earl Sweatshirt and ASAP Rocky and ?Love and all the others managed it.

The inside/outside relationship felt much more achievable than the words he needed to find, but
the failure to find them was causing her alarm and embarrassment.

All the means of expressive syntax mentioned above are often used in combination with each other;
this enhances the emotionality of the analyzed literary text.

CONCLUSION

Based on the analysis of the research material, it can be argued that various means of
expressiveness at the syntactic level make the literary text emotionally saturated, help the author imitate
spoken language, make the thoughts and reasoning of the characters as clear as possible for readers, if
necessary, set a certain pace of reading. Thus, expressive syntactic means play an important role in the
creation of a modern English literary text.

References

1. Alexandrova O.V. Problems of Expressive Syntax: On the Material of the English Language. -
Moscow: URSS, 2008.

2. Arnold I.V. Stylistics of the Modern English Language: (Stylistics of Decoding). Moscow:
Prosveshchenie, 1990.

3. Akhmanova O.S. Dictionary of Linguistic Terms. - Moscow: Librocom, URSS, 2009.

4. Barkhudarov L.S. Structure of a Simple Sentence of the Modern English Language. - Moscow:
URSS, 2008.

5. Galperin I.R. Essays on the Stylistics of the English Language: the Experience of Systematization
of Expressive Means. - Moscow: URSS, LIBROCOM, 2011.

6. Filonova N.K. Parcellation of Polypredicative Utterances in Modern English: dis. candidate of
Philological sciences. - Leningrad, 1982.

7. Khanutin M.A. Linguistic Nature and Features of the Functioning of Parcel as a Stylistic Device
(Based on the Material of English Fiction): Abstract of the dissertation of the Candidate of Philology. —
M., 1983.

8. Hornby N. Just like you. - Dublin: Penguin Random House, 2021.



Technical sciences

INFLUENCE OF THERMAL STRESS ON THE FORMATION OF CRACKS IN THE SILICATE COATING
OF THE HEAT EXCHANGE TUBE

Ibragimov N.Yu.
Professor, “Material sciense” department,
Azerbaijan State Oil and Industy University

Abstract

Deal with the analysis and interpretation of the automatic adjustment of the technological
mode of the device designed to apply the silicate coating to the inner surface of the pipes. These
coatings are resistant to corrosion and increase the reliability and longevity of the pipe. The
analysis of the method of elimination of defects on the surfaces of the coating in the technological
process is described.

Keywords: silicate coatings, thermal conductivity, corrosion, temperature, resistance,
durability

Introduction: Despite the introduction of automatic adjustment and control system in the
technology of obtaining silicate coatings, the emergence of defects, including macro-microcracks, has
been observed. Since accuracy is not taken into account in the current management systems, a sudden
violation of the technological process has resulted in formation of defects.

In the automatic adjustment process, the laying of the coating on the surface of the pipes is
completed by heating the pipe to a high temperature (600-800°C), entering the oven with a forward and
simultaneous rotational motion. At this time, the formation of cracks on the surface of the coating and
metal pipe as a result of stress and compression caused by thermal stresses and deformations has been
investigated.

Since the automatic adjustment procedures have been carried out within a certain framework of
investigations of Skvortsov, B.V., Prokurenko, Y.A., Cornik, V.A., some of the forming defects have been
eliminated.

Objective: Although macro-cracks on the surface of silicate coatings of pipes were removed, the
micro-crack formation issues were not investigated.

At present, the meteorological and technical characteristics of the newly developed and
commissioned “Korona-12" and “Korona-C” electric sparkling defect scopes are considered more
favourable to find out defects on the internal surfaces of the silicate coating pipes. However, the test
voltage of defect scopes is able to detect defects with the coating thickness from 5 to 30 mm in the
range of 10 kV. [1,2]

The "Korona-C" prototype has been proposed to be applied to a new electric sparkling defecto-
scope to find out the macro-/ micro-cracks of the silicate coatings inside the tubes.

Experimental Techniques: deals with the minimization of macro- micro-cracks caused by the
automation of technological process in silicate coated pipes and the adjustment of their technical
parameters.

It was also taken into account that the technological process, which is the basis of the causes of
cracks and defects, was not carried out accurately and the employees did not comply with the
technological regulations. With all this in mind, scratches on silicate coated pipes, star-shaped, wavy and
groove cracks in the form of fish flakes, black dots, thin cracks with small holes, and etc. occur. Geometric
dimensions of such crack layers depending on the brand and thickness of the silicate coating accept the
micro cracks in the range of 0.3-3.0 mm and the macro cracks in the range of 3.0-5.0 mm, even the
length of the cracks reaches up to 10 mm.[2,3]

Methods: Thus, the pipe coating laying procedures consist of two stages. In the first stage, a device
control system is built to draw a liquid silicon coating inside the pipe. Here, a certain thickness and
smoothness of the coating is obtained by adjusting the flow rate of the liquid. The system operates in the
following sequence.

The silicon coated pipes are dried at 20-30°C for some period and delivered to the furnace assembly
to be heated at high temperature to obtain a full smooth coating.



The silicon coated pipes entered the oven are treated as double cylinders. As the temperature in
the oven is stable at 1000°C, it is accepted that the heat is evenly distributed along the surface of the
pipes, since upon heating the temperature changes only in the radial direction of the pipe.

Conclusions

1. The causes of macro- micro-cracks upon the process of laying silicate coating inside the pipe
have been studied. A comparative explanation of the methods of determination of defects and m macro-
micro-cracks on the coating surfaces via use of various defectoscopes is given. The methods of diagnostics
of macro-micro cracks caused by temperature increase and decrease during heating and cooling of the
coating obtained at high temperature in the furnace have been studied.

2. Mathematical model of the temperature field has been drawn in the cooling process of the
heated pipe coating up to high temperature. The automatic control of the cooling mode of the pipe with
silicate coating is shown via diagrams
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