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Abstract

Medical and biological studies are currently of particular relevance to the impact of various man-made pol-
lutants, such as aliphatic hydrocarbons on the human body. Aliphatic hydrocarbons are the most frequently en-
countered hydrocarbons known to humans. Therefore, poisoning by these products is often caused by solvents.
Inhalation addiction to adhesives is also related to an addictive state formed by the action of organic solvents on
the CNS. Literature review on the nature of hexane's effects on the body indicates that although there is a large
range of data on the effects of hexane on the body, it has not been sufficiently investigated. There is much data on
the effects of hexane on the nervous system. Hexane is also known to affect lung tissue. Toxicants can cause
adverse effects at any stage of the function. The adverse effects of toxicants (and their metabolites) on male and
female reproductive organs may be due to either disruption of the mechanisms of physiological regulation of their
functions or to direct cytotoxic effects Both laboratory and epidemiological studies have found that many xenobi-
otics have a fairly high potential for reproductive toxicity. Sensitivity to a particular teratogen varies considerably
among representatives of different species, subspecies and even individuals of the same species. It follows that the
significance is not so much the mechanism of action of the toxicant as the fact that the cellular elements are dam-
aged at a certain stage of development of the organism, initiating a largely identical sequence of events leading to

deformities.

Keywords: hydrocarbon, animal, hexane, reproductive function, mechanism

Aliphatic hydrocarbons are the most frequently
encountered hydrocarbons known to humans. It is due
to the fact that the main component of oil are alkanes
[1]. Aromatic hydrocarbons have a better solvent ca-
pacity compared to gasoline, but they are highly toxic
and therefore rarely used in domestic industry [2]. All
organic solvents are characterized by similar toxicolog-
ical properties: they inhibit central nervous system
functions (narcotic effect). As a rule, solvents are a
mixture of compounds and include nitrogen and sul-
phur compounds, as well as petrol and some oils. They
are used in the manufacture of dyes, varnishes, adhe-
sives etc. Therefore, poisoning by these products is of-
ten caused by solvents [3]. Inhalation addiction to ad-
hesives is also related to an addictive state formed by
the action of organic solvents on the CNS [4-5].

Hexane is widely used as a solvent in the pro-
duction of synthetic materials (polyethylene, poly-
propylene, etc.), commonly mixed with other sol-
vents and toluene. Hexane is widely used as a sol-
vent in the tyre industry, in adhesives for the shoe
industry, for the extraction of vegetable oils, in the
textile, leather and furniture industries. Various
grades of gasoline also have significant hexane con-
tent.

Literature review on the nature of hexane's ef-
fects on the body indicates that although there is a
large range of data on the effects of hexane on the
body, it has not been sufficiently investigated [6-8].
There is much data on the effects of hexane on the
nervous system. There are cases of polyneuritis,
loss of color vision, etc. In experiments on animals
the effects on various enzyme systems in lungs were
observed in the form of atelectasis and edema of
lungs, changes in monooxygenase system of liver,
atrophic changes in thymus and spleen, disorders of
lymph nodes [9-12] were noted. Particularly, the
impact on the nervous system inevitably leads to
disorders of the digestive system: reduced intestinal
peristalsis, changes in the integrity of enterocytes
of the small and large intestine, impaired synthesis
of digestive enzymes. Disorders of the pancreas and
liver are to be expected naturally. Hexane is also
known to affect lung tissue [13]. However, there is
no data on the effect of hexane on the reproductive
system of animals. Meanwhile, the indicators of
these systems may be important features character-
izing the threshold of hexane action.
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Reproductive function is carried out as a complex
sequence of physiological processes in mammals. Tox-
icants can cause adverse effects at any stage of the func-
tion. The complexity of the reproduction phenomenon
makes it highly vulnerable to both xenobiotics and ali-
phatic hydrocarbons. What makes the phenomenon dif-
ficult to understand is that reproductive disorders can
be the consequence of even acute toxic effects on vari-
ous organs and systems of one of the "participants” in
the process, at different periods, and manifest only after
many months and sometimes years, defects in concep-
tion, nurturance, fetal development and the failure of
the growing organism [14-16]. It is sometimes almost
impossible to identify the exact mechanism underlying
reproductive disorders, as the eco-toxicants can affect
either both parents, only one of them, or the mother and
fetus. The adverse effects of toxicants (and their metab-
olites) on male and female reproductive organs may be
due to either disruption of the mechanisms of physio-
logical regulation of their functions or to direct cyto-
toxic effects [17]. The disturbance of hormonal regula-
tion of ovarian function may result from the competi-
tion of xenobiotics with sex hormones (androgens,
contraceptives), action on estrogen receptors (organo-
chlorine and organophosphorus compounds), changes
in production rate. Postnatal reproductive performance
can be affected by xenobiotics ingested by the breast-
feeding mother and excreted with breast milk. Sub-
stances such as metals (mercury, lead), tetrachloro-
ethane, halogenated aromatic hydrocarbons (dibenzo-
furans, biphenyls, dioxides), pesticides (DDT, dieldrin,
heptachlor, etc.) can enter the neonate this way in large
amounts [18]. In reproductive disorders, polygenic (ac-
tion on various organs and systems), multifactorial (ac-
tion of several toxicants), and synergistic (unidirec-
tional spontaneous and toxicant-induced developmen-
tal disorders) effects are the most common. The main
manifestations of the toxic effects of chemicals on the
organs and tissues responsible for reproductive func-
tions of the body and directly on the fetus are: infertility
and teratogenesis. Teratogenic is the action of a chem-
ical substance on the body of the mother, father or fetus,
accompanied by a significant increase in the likelihood
of structural and functional disorders in offspring. Sub-
stances with teratogenic activity are called teratogens.
It is believed that almost any chemical substance intro-
duced into the body of the father or mother, at some
time in pregnancy in a large enough dose can cause ter-
atogenesis. For this reason, only toxicants in the narrow
sense should be referred to as teratogens, causing ef-
fects in concentrations that have no discernible effect
on the parental organism. Both laboratory and epidemi-
ological studies have found that many xenobiotics have
a fairly high potential for reproductive toxicity. About
40% of the approximately three thousand xenobiotics
surveyed have teratogenic properties. Sensitivity to a
particular teratogen varies considerably among repre-
sentatives of different species, subspecies and even in-
dividuals of the same species. Rabbits and mice, for ex-
ample, are very sensitive to cortisone, which causes
cleft palate in offspring. Rats do not show this defect
when exposed to the substance. Humans, higher pri-

mates and some albino rabbit lines are extremely sensi-
tive to the teratogenic action of thalidomide; individual
rat and mouse lines only respond to very high doses of
the substance. Most mammals are resistant to the toxi-
cant. Different substances with different mechanisms
of toxicity, when acting on the fetus during the same
critical period, often cause the same types of disorders.
It follows that the significance is not so much the mech-
anism of action of the toxicant as the fact that the cel-
lular elements are damaged at a certain stage of devel-
opment of the organism, initiating a largely identical
sequence of events leading to deformities.

Theoretically, the risk of reproductive dysfunction
can only be assessed in terms of xenobiotic doses since,
as mentioned above, there are virtually no substances
that are safe under any exposure conditions and in any
doses. However, in practice, it is currently not possible
to do this for humans. An extremely complex method-
ology for obtaining data to develop dose-response rela-
tionships, as applied to the problem in question, does
not allow us to accumulate the necessary information.

Therefore, there is undoubted interest in studying
the reproductive performance of experimental animals
exposed to aliphatic hydrocarbons, particularly hexane,
the work carried out will make it possible to study the
dynamics of development of changes in intoxication in
more detail.
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SOLUTIONS FOR THE CONSERVATION OF THE CASPIAN SEAL POPULATION
Duisenbay B.
Master’s student of Eurasian National University after L.N. Gumilyov
IIYTHU PEIIEHUS ITIO COXPAHEHUH MONYJISIIAN KACHHUMCKOI'O TIOJIEHS
Nyiicenoaii b.

Maeucmpanm Eepasuiickoeo Hayuonanvrnozo ynusepcumema umenu JILH. I'ymunesa
https://doi.org/10.5281/zen0do.6592860

Abstract

This article is devoted to the problem of preserving the population of the Caspian seal. This work presents
the main arguments for the organization of a specially protected natural area (SPNA) in the Kazakhstani part of
the Caspian Sea in the form of a state nature reserve, connected in one network with the existing SPNA. There
should be organized rehabilitation centers for sick, weakened and injured seals. In this network, on the basis of
intergovernmental agreements, other Caspian countries’” SPNAs can also be included in the future, which will
serve as the basis for the creation of a transhoundary reserve to preserve the population of the caspian seal. The
creation of a network of protected areas will contribute to the constant and targeted monitoring of the status of the
caspian seal in all the Caspian countries — a transboundary species that is an indicator of the state of the ecosystem
of the Caspian Sea.

AHHOTAN NS

JlanHas cTaThsl MOCBsIIAETCS TpodiieMe coxpaneHnu nonyssinuu Kacnuiickoro Tronens. [IpuBeneHb! 0CHOB-
HBIC JOBOJIBI /U OpraHu3aiu 0cobo oxpansemoil mpuponuoi teppuropuu (OOIIT), B ka3aXCTaHCKOH yacTH
Kacnuiickoro Mopsi, B BUJie TOCYJapCTBEHHOTO MPHUPOJIHOTO pe3epBaTa, CBI3aHHOTO B OJHY CETh C CYIIECTBYIO-
mmmvu OOIIT. B cocraBe pesepBaTa JOKHBI (YHKIMOHHPOBATh PEaOMIUTAIIMOHHBIC LEHTPHI A OOJBHBIX,
ocaa0JIeHHBIX U TPABMHUPOBAHHBIX TroJIeHeH. B JAaHHYTO C€Th, Ha OCHOBC MCIKI'OCYJapCTBECHHBIX COFJ'IaI.HeHI/II\/'I, MO-
ryT OBITh BKIIO4eHH B ocnenyromeM u OOIIT npyrux [IpukacnuiicKux cTpaH, 9TO MOCTY>KUT OCHOBAaHHEM IS
CO3JaHNd TPaHCIPAHUYHOI'O0 pe3cpBaTa AJid COXpaHCHHUA NONYJIAINN KaCIIUMCKOTO TIOJICHS. COSZ[aHI/Ie CCTHU
OOIIT 6yznet ciocoOCTBOBATH IOCTOSHHOMY U IeJICHANIPABICHHOMY MOHUTOPHHTY BeeX [Ipukacrumiickux cTpaH
32 COCTOSIHUEM KAaCIIMHCKOI'O TIOJIEHS — TpaHCTPAHUYHOI'0 BUJA, ABJIAIOIICTO MHAUKATOPOM COCTOSHUA 3KOCH-
crembl Kacniniickoro mMops.

Keywords: caspian seal, specially protected area, state nature reserve, conservation, deposits, rookeries.
KiroueBble c10Ba: KacIUCKUNA TIOJIEHB, 0C000 OXpaHsAeMasi TepPUTOPHUS, TOCYJapCTBEHHBIN MPUPOIHBIN
pe3epBaTt, CoXpaHeHHe, 3aJIeKKH, JeKOUTIa.

BBenenne. Kacrmiickwuii Tronens (Pusa caspica) —
€/IMHCTBEHHOE MJICKONHTAromee, 3HAeMUK Kacrmii-
ckoro mops. Bkimouen B Kpacusiii cincok MCOII kak
BUJ, HAXOASIILMICS 01 yrpo3oi ucueznoBeHus[ 1] . 3a-
HeceH B IlepedyeHp peKnx U HAXOAAMIMXCS OJ yIpo-
300 HCcYe3HOBEHHs BUOB XKHUBOTHBIX Kazaxcrana (ITo-
cranoBnenue IIpaBurensctBa Pecrry6nuku Kazaxcran
oT 9 Hos6ps 2020 1. Ne 746). AHaNOTUYHBIHN cTaTyC BUA
umeetT U B aApyrux Ilpukacnuiickux crpanax. Ilpexne
BCEr0, HETaTHBHO HA COCTOSHHE HOMYJISAIMU TIOJICHS
MOBJIMSUT HEYMEPEHHBIN IPOMBICEI, a TAKXKE: 3arpsA3He-
HHE MOpSs1, HAKOITUICHHE TOKCHKAHTOB B OPTraHNU3Me XKH-
BOTHBIX, IPUBOJAILEE K CHIDKEHUIO IMMYHHUTETA H, KaK
CJIC/ICTBHE, K JIUIEMHSIM U YBEIHMUYCHUIO OECILIONUS
CaMOK, pa3BUTHE CYJOXOJCTBAa B MECTaX OCTPOBHBIX U
JIETOBBIX JISKOUII, IPUIIOB B pEIOOTIOBHBIE ceTH [2]. [lo

CHIX TIOp O COBPEMEHHO YNCIIEHHOCTH ITOMYJIAINHN Kac-
MMUICKOTO TIOJICHS CPEAN CHEIHAINCTOB HET €IUHOTO
MHEHHS — T10 Pa3HBIM OIIEHKaM, YHCICHHOCTh TIOJICHEH
¢ Hauana XX Beka cokpatuiiack ot 3-4 1o 10 pa3 u co-
ctasisietr oT 100 10 270 ThIC. 0cO0EH [3].

Ieas wuccaenoBanus. llenpio wuccienoBaHuit

SBIISIETCS. TPENOCTABIEHUE TyTeH I pelieHus
npoOJIEMbl  COKpAIIEHUs] TOMYJISALIUNA KaCIUHCKOTO
TIOJICHS.

Marepuaa u MeToabl ucciaeroBanus. Kacnuii-
CKHH TIOJIEHb — JXMBOTHOE Naro(uiibHOE, pa3MHOKEHHE
U ClIapHBaHUE MPOUCXOAUT Ha Jibjax. 1o pe3ynbraTtam
aBuayyeroB 3a 2005-2012 rr. paifoHsl pa3MHOXEHHS
KaCIMHCKOTO TIOJICHS] OTHOCUTEIILHO JIEZIOBBIX YCIIOBUI
MpeacTaBieHbl Ha pucyHke 1 [4].
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a) Méﬁéaﬂ 3nma
(2006-2007 rr.)

6) ymerp;eHHaﬂ 3nma
(2005-2006 rr.)

B) OTHOCUTEMNBLHO CypoBas 3uma
(2011-2012 rr.)

Pucynox 1 — Pailonbl pasmHodicenus KACRUICKO20 MIOAEHs 8 PA3IUYHble HO COCMOAHUIO 18008020 NOKPO8A 3UMbl
(orcenmblil ygem — paiioH pazmMHONCeHU, 2071YOOU Yem — e008bltl NOKPO8)

B MArkyroo 3uMy TIOJCHM KOHIIEHTPUPYIOTCS Ha
camoM BocToke CesepHoro Kacnus. B ymepennyo —
MecTa pPa3MHOXEHHUs TIOJICHEH pacrojarairorcs B paii-
oHe Ypanbckoi bopo3auHel, K ceBEpO-BOCTOKY OT I'pa-
Hunb! Mexy CesepHeiM U Cpennum Kacmmem. B 60-
Jiee CypOBBIE 3UMBI— PACIIUPSIOTCA B I0XKHOM H 3amajl-
HOM HAaNpaBJIECHUHM, HO OrPaHUYUBASICH B IEIOM
CesepubiM Kacrimem. Takum 00pa3oM, pactonokeHUe
3UMHHX JIS)KOHIII TIOJIEHEH NMEET 3aBUCUMOCTB OT TUIO-
HIagy JIEJOBOrO MOKPOBAa, XapaKTEPHOTO I Pa3HBIX
TUNOB 3UM. CTOUT TaKXKe Y4eCTh, 4TO B T€Ue-HUE 3UMBI
[IOJ1 BO3JICHCTBUEM BETPA IMPOUCXOIUT MHOTOKPATHBII
B3JIOM TIpUIasi, HOJBKIKKA JIbJa, Npeiid u oOpa3oBaHue
MOJIBIHEH — OOMIMPHBIX NMPOCTPAHCTB YUCTON BOJBI.
[TpoTtspkeHHOCTH MOJBIHBY MOKeT nocturats 200 kM, a
HIMPUHA OT cOTeH MeTPOB 110 20 KM.

Bce ykazaHHble (hakTOpBI, HECOMHEHHO, 3aTpPY/I-
HSIOT BBIOOpP 0CO00 OXpaHsSEMOH TEPPUTOPUH AJISL CO-
XpaHEHHsI MECT BOCIPOM3BOACTBA TIOJICHEH Ha JeI0-
BBIX IOJISIX Ka3axcTaHcKo yactu Mops. [1o Bcelt Buan-
MOCTH, TOJIbKO pailoH Ypaiabckoil bopo3aunHsl MoxeT
paccMarpuBaThCsi Kak Haubosee MOCTOSIHHOE MECTO,
/i€ MPOUCXOAUT Pa3MHOXKEHHUE TIOJIEHEH B yMEPEHHBIE
U CypOBBI€ 3UMBI. Pacuinpenne 100691 yriieBo10po/I-
Horo ceIphs B CeBepHOM Kacnuu npenmnosnaraer cTpo-
UTEIBCTBO MCKYCCTBEHHBIX OCTPOBOB M Pa3BUTHE 3UM-
HEro CyJ0XOJICTBa AJisl 0OCIy)KUBaHUSI MHPPACTPYK-
TYpHI MOPCKHUX HedrerazoBelx  pa3pabOTOK.
HccnenoBanus Noka3bIBalOT, YTO MPOXOKACHUE JIEJ0-
KOJIOB BOJIM3M 3UMHHUX CKOIUICHUH TIOJIEHEH IPUBOIUT
K pa3pyLICHHUIO JbJia B MECTAX Pa3MHOKEHHUS, pa3oyye-
HHIO MaTepeil U MEHKOB, CllydaeTcs THOeb TIoJIeHeH
MPHU WX CTOJKHOBEHUH ¢ cynmamu [5]. B memom, 310
HETaTHUBHO BJIMSET Ha BOCHPOHU3BOJCTBO TIOJIEHEH W,
CJIeZIOBAaTENIbHO, YBEIMIUBAET YIPO3Y CYIIECTBOBAHUS
Buna. CeepHnblii Kacnimii B ipenenax Kazaxcrana ot-
HOCHUTCS K OJTHOMY W3 BHIOB 0CO00 OXpaHIEMbIX MpHU-
POIHBIX TEPPUTOPHH PECIyOINKaHCKOTO 3HAYECHUS —
rocynapcTBeHHOH 3amoBenHo# 30He (3akoH PK «O6
0c000 OXpaHSEMBIX TPHPOIHBIX TEPPUTOPHUAXY).
Cpenu 3KoJIOrHYecKuX TpeOOBaHMH IIPU OCYIIECTRIIE-
HUH XO3SIICTBEHHON ¥ MHOM JESITENBHOCTH B 3alIOBE]I-
HOM 30HE OINpeJeNieH0, YTO HEe(TSHBIE Olepannu
JIOJDKHBI OCYIIECTBIIATHCS He Onmke 1 MOpckod Muin
OT KOHIIEHTPALUH TIOJIEHEH B MEPHOJ Pa3MHOXKEHHS —
¢ OKTA0ps mo Mai Mmecssl (Dkonornyeckuid Komekc
PK). B sxonormueckom 3akoHOmaTenscTBe Kazaxcrana
3aJI0’)KeHa OCHOBAa THOKOTO peXHMa OXpPaHBl 3MMHHUX

ckormeHu TroneHel. Ho anst ero peanusanuu pexo-
MEHJyeTCsl IOTIOJIHHUTh 3TO TpeOOBaHHWE HEOOXOIUMO-
CTBIO Pa3pabOTKU M YTBEPKAEHHS YIOJIHOMOYECHHBIM
OpraHoM CIENHaIHLHOTO MOPSIKA OCYIIECTBICHUS yKa-
3aHHOM JIeATeIbHOCTU. B 3TOM mopsiike J0KHBI OBITH
YUYTEHBI IIpeBapuTeIbHas U NepHOUUECcKas aBuapas-
BEJIKa, KOPPEKTHUPOBKA MapIIPYTOB ABMXKEHUS CYAOB,
paccMOTpeHHe aJbTEPHATUBHBIX CPOKOB JOCTaBKU
TPY30B H IPYTHX XO3IHCTBCHHBIX PadOT I CHIKCHUS
WM UCKIIIOYEHHUS BO3JEHUCTBUS Ha BOCIPOU3BOACTBO
KaCIHUMUCKHUX TIOJIEHEMH.

Pe3ysbTaT HCC/IeI0OBaHUA H UX 00CYy:KAeHHe.

CoxpaHeHHEe MECT BOCIPOH3BOJCTBA — OJHO U3
OIIPEACIAIONINX KPUTEPHUEB CO3aHUs 0C000 OXpaHse-
MBIX NPHPOAHBIX Tepputopuil. Hanbonee neiicTBeH-
HOM MEpOMW JJi1 COXpaHEHUs KACHUICKUX THOJIEHEH B
Ka3axcTaHckoi yactu Kacnust pexomeHmyeTcs co3zia-
HHUE TOCYIapCTBEHHOTO MpupogHoro peseprara (I'TIP).
Nmenno stot Bug OOIIT, cornacHo 3aKOHOAATENbCTBY
Kazaxcrana, npenHazHavyaercst HE TOJNBKO JJIsl COXpa-
HEHUS, HO U U1 BOCCTAHOBJIEHUS! yTPAUEHHBIX MECTO-
oOuTaHUH U YUCIEHHOCTH BUa. [1pu 3TOM Tepputopust
pe3epBara noapasJeisieTcsl Ha JIB€ 30Hbl — C 3all0Bell-
HBIM PEXUMOM, TJIe 3alpelniaeTcs Jrbas Xo3sMicTBeH-
Hasl JIeSITEIbHOCTD, U Oy(depHyo, r1e MOryT ObITh CO-
XpaHeHbl M OCYLIECTBISITHCS pa3iuyuHble GOpMBbI XO-
3UCTBEHHOW  JIESITEIBHOCTU C  ONPEJEICHHBIMU
orpanuueHIsIMH. K 30He ¢ 3a110BeTHBIM PEKHMOM MO-
TYT OBITh OTHECEHHI T€ PAaHOHBI MOPS H OCTPOBA, KOTO-
pBIe HanOoJee 3HAYUMBI JUTS TIOJICHEH B TIEPUOJIBI Pas3-
MHO>XEHHUS U 3aJIeTaHusl, U B TO e BPEMSI MOT'YT HE Te-
PATH 3Ty 3HAUMMOCTh B T€UEHHE AJTUTEIILHOTO BPEMEHHU
IpH NpoJoJiKarolieiics perpeccun mopsa. K npumepy,
akBaropus Kacnus Ha Ypansckoit boposanue, octpoB
Kymnans! u octpoBa B 3anuBe Kengupmnu.

B GycdepHoii 30HE BO3MOXKHO HpOBEIEHHE padoT
IT0 BOCCTAHOBJICHHIO YTPAaTUBIINX CBOE OBLIOE 3HAYe-
HHE JICKOMII KACTTMHCKUX TIOJICHEH, T/Ie JOJIKHBI ObITh
HCKIFOUEHBI PHIOOJIOBCTBO M CYIOXOJCTBO BO BpeMs
3aJieTaHus TIOJICHEH, B TO K€ BPEMs JOJDKHBI MIPOBO-
JIUThCST paboOTHl N0 cOOpy pPHIOOJIOBHBIX ceTei, Opo-
[ICHHBIX WM YTEPSHHBIX phI0akaMH B MOpE, a TaKKe
BBIHOCHMBIX Ha MEJKOBOJHbIE MPOCTPAHCTBA y JIEXK-
6um. Oco0yro BaXXKHOCTb MMPHOOPETAET CTPOUTEIHCTBO
peaOWIHTAIIMOHHBIX HIEHTpOB B coctaBe [TIP s
OOJIBHBIX, OCITA0JICHHBIX ¥ TPABMUPOBAHHBIX TIOJICHEH,
KOTOPBIX B IONMYJISIIIMM B HACTOAIIEE BPEMS MHOTO.
XO0Ta OCHOBHOM 3a/1auell peaOuINTaIluH SABISETCS 3a-
0oTa O IWKHUX >KMBOTHBIX, PEAOMIIMTOJIOTH TaKKe
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JIOJDKHBI XOPOIIO pa30upaThCs B 3aKOHOAATEIBHBIX
HOpMaX, KOTOpPBIC BIUSIOT HA WX CIIOCOOHOCTH JCii-
CTBOBATh Ha 3aKOHHBIX OCHOBaHMSX [6].

B sKkomorndeckoM ¥ MpHPOIOOXPAHHOM 3aKOHO-
nmarenbcTBe Kazaxcrane 10 cuxX mop He 3aJI0’KSHBI Ipa-
BOBBIE OCHOBEI, KOTOPBIE PETyIUPYIOT NEATEIHHOCTH

a8

pea6I/IJ'II/ITaLII/IOHHLIX HECHTPOB. Takoe monoxeHue JACI
HCOGXOI[I/IMO UCHPaBJIATh U COBEPUICHCTBOBATL 3aKO-
HOAaTCJIbCTBO B obnactu OXpaHbl PEAKUX U HaAXOIA-
IUXCA IO, yTp030ﬁ HUCYC3HOBCHU BUIOB JKHUBOTHBIX.

3anosennan

soHa

- ..

48
Pucynox 5 — Kapma-cxema pexomendyemoti 0co6o oxpansemoi npupoOHol meppumopuu Ois COXPaHeHus
NONYAAYUU KACRUICKO20 MI0AEeHs 8 Kazaxcmanckouyacmu Kacnutickozo mops

Takum 00pa3oM, y4HUTHIBas, YTO JISKOHIIA TIOJIE-
Hell pacmpeneneHsl oT CeepHoro Kacmus no Cpen-
HET0, pe3epBaT PeKOMEHIYeTCsl OpTraHU30BaTh MO3any-
HOTO THIA, COCTOAIIETO W3 PAa3IM4HBIX MPOCTPaH-
CTBEHHO-Pa3IeJICHHBIX y4acTKoB: B CeBepHOM Kactimu
— yaactok [Ipopsa (o0bemunsIOmIit ocTpoBa JypHeBa,
[IpopBa u PemoHTHBIE mansrn) 1 ocTpoBa TioleHbH, B
Cpennem Kacnuu — yuactok 3anmuBa Kenaupmu ¢ oct-
poBaMH y KOChl Ana. YUUTHIBass MUTPALOHHBIE ITyTH
TIOJICHEH, HEOOXOJMMO TaKKe YTBEPAWUTH MEXIY
STHMH YYacTKaMH SKOJIOTHUECKUI KOpUIOp, OrpaHH-
yuBaromuiicst B Cpennem Kacmmu 200 M u3obatoii, ¢
0COOBIM PEKHUMOM XO3SHUCTBCHHOW AEATSILHOCTH, U
cBa3aTh ¢ cyniecTByromumu OOIIT (¢ 3anoBeaHOM 30-
Hoit CeBepHoro Kacmusi, ¢ rocy1apcTBEHHBIM MPHUPOI-
HBIM PE3epPBATOM «AKKaWbIK», B OJJHY CETh (PHCYHOK
5). llpunstue cnennans- HeIX [IpaBuin xo3sHCcTBEHHOMN
JIeSITeNbHOCTH B 3anoBeHON 30He CeBepHoro Kacnus
MIO3BOJIUT 00ECTIEYNBATh OXPaHy MECT 3UMHETO 3aJera-
HUS TIoJeHel B ruOkoM pexume. K coxanenuto, He-
CMOTpsI Ha TO, YTO OCTPOBA 3I0II-BECTOBBIE IIANBITH,
pacroyiararoniiecss B MpeaycTbeBOM IPOCTPAHCTBE P.
VYpan, Bxomar B OydepHyto 30ony ['TIP «Arkaiibiky,
TIOJICHH Ha HUX HE 3aJIETA0T, YTO TAKXKe CBA3aHO C pa3-
BUTBIM Ha 3TOM Y4YacTKE MOpPS HEJIETalbHBIM JIOBOM
pbI0 1 cynoxoncTBoM. Ha yka3aHHBIX OCTpOBax paHee
pacrnonarajluch MHOTOYUCICHHBIE 3aI€XKKH U CIELyeT
YCHIINTH OXpaHy MOTEHIUAIBHOTO JIS)KOMIIA TIOJICHEH.

B nanHy!0 ceTh Ha OCHOBE MEXKIOCYIapCTBEHHBIX
COTJIALICHUH MOTYT OBITh BKJIFOUEHBI B IOCIIEAYIOIEM
u OOIIT ppyrux mpUKacHUMCKUX CTpaH, YTO MOCIY-
JKUT OCHOBAaHUEM CO3[aHMs TPAHCTPAHHUUYHOTO pe3ep-
BaTa JJsl COXPAHEHUs! MOMYJSAIUHM KACHUICKOro TIO-
JIeHS.

BbiBoabl. HeCOMHEHHO, 4YTO PEKOMEHIYEMBbIH
TrOCYAApCTBEHHBIN TIPUPOIHBIN pe3epBar B

52 56

ka3axcrtaHckoir yactu Kacnus u cets OOIIT, BKrogas
U DKOKOPHIOPHI, OYAyT BaXKHBI HE TOJBKO IS
COXpaHEeHMsI 0J1- HOTO BUa — KACIIMICKOTO TIOJIEHS, HO
U CBITPACT POJIb JJIS COXPAHCHUS OCETPOBBIX PHIO,
OyzeT oXBaThIBaTh M BOIHO-OOJIOTHBIC YTOABS IS
OXpaHBl PEIKUX BHUIOB NTHI[ W 3AIIUIIATh B IIEIOM
ounopazHoobOpasue Kacrmiickoro Mopsi. MIMeHHO Ha
OCHOBE J3TOTO pe3epBaTra CTaHET BO3- MOXKHBIM
OpTraHMU30BBIBATh IKOTYPH3M, IEHTPAIEHBIM 00BHEKTOM
KOTOpPO- TO CTaHeT YHHKaJIbHBIA BHI LleHTpamsHO-
A3HMAaTCKOTO peruoHa — KAaCHUWUCKWA TrOJIeHb. U
COXpaHEeHHE BHJIA npu BOCCTaHOBJICHUHU
MECTOOOUTAHUN M YBEIMYCHHS YHCICHHOCTU CTaHET
9KOHOMHYECKHU OTIpaBJaHO. Croutr 0co00
MoJuepkHyTh, uTo co3uanue cern OOIIT Oynmer
CIIOCOOCTBOBATH MIOCTOSTHHOMY U IIE€JICHAIIPABICHHOMY

MOHUTOPUHTY  BCEX HpPIKaCHHfICKPIX CTpaH 3a
COCTOSIHUEM KaCITHMCKOT'O TIOJICHS — TPpaHCTPAHUIHOT'O
BUaa, SIBJIAIOIICTO HUHAUKATOPOM COCTOSAHHA

skocucteMbl Kacnuiickoro mopsi.
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SYNTETHIS AND ANALYSIS OF ZINC OXIDES NANOPARTICLES
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This article is devoted to the synthesis of zinc oxide nanoparticles using the sol-gel method. optimal condi-
tions for the synthesis of zinc oxide nanoparticles were developed using various environmentally friendly reducing
agents and reaction media. The structure of the obtained materials containing a finely dispersed metal phase has
been studied, and the size of metal particles in the volume and on the surface of the obtained material has been
determined. Based on the results of the study, these synthesized compounds were recommended as bioinhibitors

against microorganisms.

Keywords: nanoparticles, zinc oxide, scanning electron microscopy, spectrometry.

ZnO nanoparticles are considered one of the three
most produced nanomaterials, along with titanium di-
oxide nanoparticles and silicon dioxide nanoparticles.
Most often, ZnO nanoparticles are used in sunscreens.
They are used because they effectively absorb ultravio-
let light, but have a band gap large enough to be com-
pletely transparent to visible light. They are also being
tested for the destruction of harmful microorganisms in
packaging and in UV protection materials such as tex-
tiles. Based on the highly efficient and promising prop-
erties of zinc oxide nanoparticles, it was concluded that
it is necessary to synthesize and study these compounds
[1].

The chemical system in the sol-gel method con-
sists of three main components - a precursor, a solvent,
and a stabilizer. In the sol-gel process, the molecular
precursor in a homogeneous solution undergoes a se-
quence of transformations: hydrolysis, polymerization

by sequential bimolecular addition of ions with the for-
mation of oxo-, hydroxyl or aqua-bridges. condensation
by dehydration, nucleation and growth [2]. The solvent
must have a relatively high dielectric constant to dis-
solve the inorganic salts. Most alcohols fulfill this con-
dition. Alcohols with low carbon numbers up to 4 are
the most used solvents: methanol, ethanol, 1-propanol,
2-propanol, 1-butanol and 2-methoxyethanol. Addi-
tives are chemical compounds that have at least one
functional group, which allows these compounds to
play multiple roles. They act as a basic or acidic and/or
chelating agent. For this, alkali metal hydroxides, car-
boxylic acids, alkanolamines, alkylamines, acety-
lacetone and polyalcohols are used. They can contrib-
ute to the dissolution of the zinc salt in some alcohol
environments. Based on the collected data, the initial
substances for the synthesis of nanoparticles were se-
lected [3,4].

Table 1

Characteristics of the chemicals used in the work

Substance name

Chemical formula

Molecule model

1 2
0]
Zinc acetate dihydrate HacJ\O' Zn2*+  2H.0
2
: . il
Sodium hydroxide Na H
0
Liquid glass Na' c| Na*
o o
]l-I H
Ethanol H—L—|C—0H
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The purpose of this study is to establish the pat-
terns of formation of zinc oxide nanoparticles in ethyl
solutions, and to obtain zinc oxide nanoparticles. A se-
ries of experiments was carried out in alcoholic solu-
tions. To achieve the goal, the following tasks were
solved: - determination of the nature of the influence of
various factors (concentrations of reagents, tempera-
ture, stabilizing additives) on the formation of zinc ox-
ide nanoparticles; - search for optimal conditions for
the synthesis of stable zinc oxide hydrosols, including
concentrated ones; The ratio of their concentrations
was established by varying the volumes of reagent so-
lutions. A fiber sample 100 x 100 mm in size, after de-
termining the exact mass on an analytical balance, was

impregnated with an aqueous solution of zinc oxide na-
noparticles on a laboratory two-shaft padding with 90%
extraction, and drying and heat treatment were carried
out on needle frames in a drying cabinet with a thermo-
stat. After drying and heat treatment, the sample was
washed in distilled water and then dried at room tem-
perature. Before carrying out the experimental work,
the unseamed flax fiber was preliminarily washed in
distilled water to remove residues of various impurities,
dried, and kept in a desiccator with a calcium chloride
desiccant to determine the exact weight. The method
for obtaining zinc oxide nanoparticles was based on the
method of precipitation from solution during the fol-
lowing chemical reaction:

Zn(CH5C00), * 2H,0 + Na,C0; = Zn0 + 2CH;COONa + CO, + 2H,0

A dispersion of zinc oxide nanoparticles was ob-
tained by alkaline hydrolysis of zinc acetate in ethanol.
First dissolve the zinc acetate (in this method the con-
centration of zinc acetate varies) in ethanol by heating
in a laboratory shaker. At the same time, 50 ml (total
ml of ethanol is 100 ml) of ethanol was placed in the
flask. When the zinc acetate was completely dissolved,
50 ml of chilled ethanol was added to the solution. So-
dium hydroxide was also dissolved in ethanol alcohol

(0.05 M) and cooled in an ice bath, and then an aqueous
solution of zinc acetate was added dropwise to the so-
lution with constant stirring. In this way, ZnO was ob-
tained. The dressed and undressed fiber was sent for
analysis to the nanotechnological laboratory at Al-Fa-
rabi Kazakh State University for subsequent identifica-
tion of the resulting nanoparticles using a Quanta 3D
200i Dual system Field Emission Scanning Scanning
Electron Microscope.

Pic.1. Photographs of the finished sample with a resolution of a) 200 um b) 50 um

The optical densities of the reaction solutions were also determined using an ultraviolet spectrophotometer

with Agilent Cary 60, G6860A software.

Table 2

Optical density of solutions at wavelengths of 100-500nm

Wavelength, Optical density at Optical density at Optical density at Optical density at
nm 0.01M 0.02M 0.03M 0.04M
100 0,238 0,456 0,635 0,678
150 0,245 0,568 0,759 0,763
200 0,564 0,675 0,987 0,987
250 0,978 0,814 1,131 1,124
300 1,34 1,545 1,976 2,563
350 1,231 1,654 2,053 2,345
400 0,956 1,435 1,876 1,828
450 0,678 1,128 1,433 1,332
500 0,435 0,876 1,115 0,901
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Pic.2. Wavelength to absorbance diagram

A method has been developed for modifying cel-
lulose fabrics using sol-gel synthesis, using sodium hy-
droxide, sodium silicate with the addition of zinc ace-
tate, which provides effective antimicrobial activity of
the textile material. The method of modifying materials
is universal, accessible and simple in execution.
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The reaction of furfuryl and polyatomic alcohols synthesized hydroxyl-containing furan oligomers and their
physical-chemical properties have been studied. Using these oligomers, industrial foams are modified and rigid
polyurethane foams are developed. The influence of the nature of the synthesized furan oligomers on the perfor-
mance properties of rigid polyurethane foams is presented.

AHHOTAN NS

Peaxuueit GpypdyprioBoro 1 MHOroOaTOMHBIX CIIMPTOB CHHTE3WPOBAHBI THIIPOKCHIICOIepKaline (ypaHOBbIe
OJIMTOMEPHI M U3Y4YEHBI UX (PU3MKO-XUMHYECKUE CBOWCTBA. VICHONB30BaHUEM ITHX OJIMIOMEPOB MOJUMDUINPO-
BaHBI MPOMBIIUICHHBIE NTEHOIUIACTHI M Pa3paboTaHbl XKeCTKHUE NMEeHONoMuypeTansl. [lokazaHO BIHSHUE MPUPOABI
CHHTE3HPOBAHHBIX ()ypaHOBBIX OJIMTOMEPOB Ha IKCILTyaTal[HOHHbIE CBOMCTBA KECTKUX MEHOIOJINYPETAHOB.

Keywords: oligomer, furfuryl alcohol, polyhydric alcohols, polycondensation, physical-chemical properties,
polyurethane foam, modification, technological indicators, strength properties.

KiroueBble ciaoBa: omuromep, GypQypHIOBEIH CIHPT, MHOTOATOMHBIC CIHPTHI, MOTMKOHICHCAIHS, (H-
3UKO-XUMHNYCCKUEC CBOI7[CTBa, TICHOIIOJINYPETAH, MO,Z[I/I(I)I/IK&L[I/IH, TCXHOJIOTMYCCKUC TTOKA3aTeIM, MPOYHOCTHBIC

CBOMCTBA.

Beenenne

Hapsiny ¢ BbICOKO# TEII0-, TEPMO-, OTHE- U XUMO-
CTOMKOCTBIO MOJIMMEpaM Ha OCHOBe (hyp(ypHIIOBOTO
ciupta (PC) npucyImy Takue HeIOCTaTKN KaK HHU3Kas
aare3nsl K pasIMYHbIM ITOBEPXHOCTSIM, 3HAUMTEIbHAsS
ycajiKa IocIie OTBEPKACHHS, XPYTTKOCTb.

Brimeyka3anHble HEJOCTATKH TOMOIIOJIMMEPOB
dbypdypumooro crimpra (DOC) cBs3aHBI Upe3MepHOI
JKECTKOCTBIO TOJIMMEP-OCHOBBI, CTPOECHHE OCHOBHOM
LIeNTN KOTOPBIX COCTOST U3 (PypaHOBBIX IreTepOaTOMOB,
COEJIMHEHHBIX MEXTy CO0OH METHJIEHOBBIMH 3BEHbB-
aMu. J{ng ux ycTpaHeHUs CHHTEe3HMpOBaHBI (ypaHO-
STIOKCHIHBIE OJUTOMEPHI, OJUIOYPETAHBI, OJIUTOAMU-
JIOYpeTaHbl, OJTUUMHUIBI, CIIOKHBIC M MPOCTHIE OJIUTO-
, mommdupel [1-4]. TeteporeHHas ymopsmoueHHAs
CcTpyKTypa GypPypHIIOBBIX OJUIOMEPOB U IOJTUMEPOB
MPUAAeT UM PSiJ CenU()UIECKUX CBOIMCTB, IO CpaBHE-
HUIO CO CBOMCTBAMH FOMOIIOJIMMEPOB MM UX MEXaHU-
YECKHX CMece.

I'uapoxcunconepxaliye OIUroOMepsl Ha OCHOBE
¢$bypdypritoBoro cnupTa M 3THICHIIINKOJIS, JIEBOTIIIO-
KO3aHa ¥ KeuiiuTa onucansl B [5]. [lonydeHHble ouro-
Mephl UMeNu OJIM3KHe CBOMCTBA, YTO MO3BOJIMIIO aBTO-
POM BBICKA3aTh MPEANOJIOKECHNE O €INHOM MEXaHU3Me
ux obpasoBanus. [Ipu 3TOM B CTpyKType OIMUTOMEpa
MeXIy (ypaHOBBIMHU IIMKJIAMH PACIIONOXKEHBI METHIIE-
HOBBIE U AMATHJICHOBBIE TPYMITHI (B CITy4ae MPOIYKTOB
peakiuu GypdyprsioBoro cvpra U dTHIESHTIUKOJS).
BbIsICHEHO, YTO CHHTE3MPOBAHHBIE OJHMIOMEpPHI IIPH-

TOJTHBI JUIS UCIIOIb30BAaHUS B KaUeCTBE JaKa JUIs aHTH-
KOPPO3MOHHOM 3aIIUTHl TEXHOJIOTHYECKOTO 000pyHao-
BaHUSL.

B naHHOI1 cTaThe mpuUBEACHBI PE3YJILTATHI HCCIIE-
JIOBaHUI TI0 CHHTE3Y W U3YUCHHIO OJHUTO3(UPITOINO-
JIOB COBMEeCTHOM mnonukoHaeHcauuern ®C ¢ MHOro-
ATOMHBIMH ann(aTHIeCKUMU CHHPTaMu. B kadecTBe
MHOTOATOMHBIX CIIUPTOB BBIOPAHBI JTHIICHTIHKOIH
(3D, mmyTanenrmukons (A30) u rmumepun (I'm), gro
mo3BoJsIeT OoJiee HATIIAHO W3YYWTHh BIHMSHUE THIIA,
HPUPOABI MHOTOATOMHBIX CIIMPTOB Ha CTPOEHHE U (u-
3UKO-XUMHUYECKHE CBOIICTBA OJIUTOMEPOB U MOJIUMEP-
HBIX KOMIIO3UITMOHHBIX MAaTepHaJiOB HA MX OCHOBE B
HOCIETYIOLIEM.

[MpousBoncTtBo  meHomonuyperanos  (IIITY)
NpeABABISIET ONpeAeTICHHbBIE TPEOOBAHUS K O PHP-
M0JINOJIaM, UCHOJIb3yEMbIM JJII UX MoJydeHus [6,7].
Hcxond U3 NOCTaBIEHHOM LENU U YYUThIBas CKa3aH-
HOE, HaMHU NPOBEJEHB! UCCIIECAOBAaHUS MO HM3YYEHUIO
ycioBuid 00pa3oBaHus (QypdyprII-aKUICHOBBIX OJIH-
TOMEPOB «IIEHOMOINYPETAHOBOTO HA3HAUCHHUSY.

JKcnepuMeHTATbHAS YacTh

MeToarka CHHTE3a OJIMTOMEPOB pa3padoTaHa Mo
aHAJIOTHUH C METOAMKOMH, omucaHHoi B padote [5]. B
TPEXTOPIIyI0 KO0y, CHaOKEHHYI0 MEXaHWIECKON Me-
IIaJIKOW ¢ MAaCJISTHBIM 3aTBOPOM, TEPMOMETPOM H 00-
paTHBIM XOJIOMMJIBHUKOM 3arpyxainu 6 moiap ©C u 1
MOJIb MHOTOATOMHOTO ciupTa. [Ipu sHEpTHIHOM IIepe-
MeIIUMBaHMK TeMmreparypy posoaunu 1o 110°C u jno-
0aBIIM HEOOXOJIMMOE KOJIMYECTBO KaTalu3aropa —
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manennooro anruapuaa (COCT 11153-75). 3atem pe-
aKIMOHHYI0 CMECh BHOBB Harpesaiu o 120°C B Teue-
HUM OIpeAENeHHOro BpeMeHU. Ilo ucredeHuu 3Toro
BPEMEHHU PEAKIMOHHYIO CMECh OXJIAXIAJIH, OTTOHSIIH
HaJICMOJIbHBIE BOJBI, HENPOpPEarupoBaBIINE MOHO-
MEpHI, HarpeBast pEaKIHOHHYIO CMECH 10 TEMIIEPATYPbI
112-114°%C IpY TOHWXKCHHOM [aBIICHUH. 3a XOIIOM
KOHJICHCALINU CJICAWIN TI0 HU3MEHEHHIO COMACPKAHUS
THIPOKCWIBHBIX TPYMI, CBOOOJHBIX MOHOMEPOB, MO-
JIEKYJSIPHOU MacCHl U BS3KOCTH [8].

[II1Y nony4yanyu nepeMelIuBaHUEM 3apaHee B3Be-
HICHHOM KOMIIO3MLIMU JHUCKOBOM MEILIAJIKOW C 4acTo-
Toi Bpamenust 3000 o6/muH. IlapameTpsl BcnieHuBa-
HHSI CHUMAJIH IPU CBOOOJHOM BCIIEHUBAHUH KOMITO3H-
. Jnsa  onpexpeneHus — (QU3MKO-MEXaHHYECKHUX
CBOMCTB KOMIIO3ULIMIO 3aJUBAIM B METALTMUECKYIO
tdopmy pazmepom 160x180x70MM, TpenBapHUTEIBEHO
Harpetyio 10 40-60°C. ®usnuko-MexaHHMUeCKUe CBOM-
ctBa [II1Y ompenensuivn cornacHO COOTBETCTBYIOLIUM
MeTonukaM [9] u crangapram.

Pe3yabTaThl U X 00cy:KIeHHE

Ha xon monmkoHIEHCAMM OKa3bIBACT BIIMSHHUE
TeMIIepaTypa, IPOoJODKUTEILHOCTh PEAKIIUH, KOHIICH-
Tpauus KaTaausaTopa. Temmeparypy NpOBEICHUS pe-
aKIMu BeIOpasu 1o JaHHbIM [5]. B kauecTBe kaTanuza-
TOpa HCIOJIB30BAIM MaJleMHOBBIN aHruapun (MA). B
OTCYTCTBUM KaTaju3aTopa KoHueHTpauus ¢ypdypu-
JIOBOTO CHHpTa ¢ anu(aTHIECKUMH MHOTOATOMHBIMHU
CIHUPTaMM IPOTEKAET CITUIIKOM MEJICHHO.

ITpn 3TOM peakunoHHas criocoOHOCTH anu(aTh-
YeCKHUX CIHUPTOB No oTHomeHno Kk ®C cHmkaercs B
pany stwreHrukonb (), aumyTunerrmukons (JI30),
rimuepuH (I'm). Tak, Ha CHIDKCHHE KOHIIGHTPAuH THA-
POKCHIIBHBIX TPYIIIT peakiiHoHHo# cMecH 1o (17-20%),
cBo6oaHoro ®C 10 (85-95%) u BeImEnenue (5-12) mu
KOHJICHCAIIMOHHOW BOJIbI 3aTpadyuBaetcst 60, 90 u 120
MHUHYT cooTBeTcTBeHHO npu peakuuu OC ¢ O, /IO u
I'n. BBenenue B peakunoHHyI0 cMecb MA U yBenuue-
HHE eT0 COJIepKAaHUSA YCKOPsIeT KOHICHCAINI0. X0 U3-
MEHEHMS KPWBBIX MOKAa3bIBACT, YTO JIO COAEPIKAHUS
MA 0,17 Bec. % ot konuyectBa @C NPOUCXOIUT pe3-
KO€ yMEHBIICHHE 3HAYEHHS COJEp)KaHWe CBOOOHOTO
@OC, THIPOKCHUIBHBIX TPYII, YBEIHICHHE KOJIMIECTBA
BBIJICTIMBIIEHCS BO/IBI, MOJIEKYJISIPHON MacChl M BS3KO-
ctu. JlanpHelee Bo3pacTaHne KOHIEHTpanuu MA He

BBI3BIBAET PE3KOT0 U3MEHEHHUs YKa3aHHBIX NOKa3aTe-
Je.

BBenenue u yBenuueHue KoHUEHTpauuun MA B
PEAKIHOHHYIO CMECh HE MU3MEHSET IOPSA0K PEAKIOH-
HOW aKTUBHOCTH HCCIIEJOBAaHHBIX CIIMPTOB B PEaKINU
¢ ®C. Hampumep, Ha oOpa3oBaHHEe OJIUTOMEPOB IPH-
ONM3UTENBHO C OAWHAKOBBIMH (PH3MKO-XMMHUECKUMHU
coiictBamu B npucytcteuu 0,17 Bec.% MA cootser-
cTBeHHO HeoOxoxmumo 1,04, 1,54, 2,04 npu B3ammo-
neiicteun @C ¢ OI, I2T" u I'n. D10, mo-BuanMomy,
CBSI3aHO ¢ ImpucytcTBUeM B Monekyne 9D u I'm no-
MOJTHUTEIBHO 3JEKTPOHOAKIENTOPHBIX aToMa KHCIO-
poJia ¥ TUAPOKCUIIBHOM IPYIIIHL.

IIpoBeneHHast cepusi dKCIIEPUMEHTOB M103BOJIMIIA
ONpEeAEIUTh ONTUMAIbHYIO0 KOHLEHTpauuo MA B pe-
akionHo# cmecu- 0,17% ot Beca OC.

JpyruM mapameTpom, OKa3bIBaOLINE BIUSHNAC HA
(DU3UKO-XMMUYECKHE CBOHCTBA OJUTOMEPOB SIBISICTCS
poAOIDKUTEIbHOCTE peakimu. Kornercarus OC ¢ uc-
CJICIOBAaHHBIMH MHOTOATOMHBIMH CIIMPTAaMH XapakTe-
pu3yercss pe3KUM YMEHBIICHHEM KOHJCHCAI[MH CBO-
6oaHOTO0 (DypypUIOBOrO COUPTA U THAPOKCHIBLHBIX
TPy, TOBBIIICHUEM 3HAYE€HUS MOJEKYIISIPHON MacChl
onuromepoB. Kpome Toro, B HauaibHBINA IEPHO]] peak-
LMK BBLIEsieTCs: OoJIblie Boabl. [Ipudyem Bpems tocTu-
JKEHHS M3JIOMOB Ha KPUBBIX MU3MEHEHHS COOTBETCTBY-
JOIIMX IMoKa3aTener coctapisteT 1,04, 1,59, m 2,09 co-
OTBETCTBEHHO s (ypdypHI-3THICHITTUKOIEBBIX
(®20), dypdhypmn-gmsTinenrinukoieBex (OAO) u
¢bypoypun-riaunepuHOBBIX onuromepos (OI0).

Pe3koe CHIKCHHE KOHLEHTPALMH CBOOOIHOTO
¢bypdypuiioBoro crnupra, TUAPOKCHIBHBIX TPYII Ha
HadaJbHOM CTaauu M 3aTeM 3aMeUIeHHE CHIDKEHUS
9THX MOKa3aTeJel MO3BOJSACT MPEATIOKHUTE O TOM, YTO
reTepONOIMKOHACHCAIIMHA MPEIIECTBYET TOMOIIONHU-
xoHneHcauss OC. Obpaszopapunecs onuromepsl OC
3aTeM pearupyroT ¢ TIUKOJISIMH.

[TpoBeneHHbIE CHCTEMAaTHYECKHE HCCIIETOBAHUS
TIO3BOJIMJIN BBISIBUTH ONTHMAJIBHBIE YCIIOBUS IIPOBEIE-
Hust KoHJeHcanu @C ¢ MHOTOaTOMHBIMU CITUPTAMH —
MoinbHOe  cooTHomeHne  PC:  MHOroaToMHBIN
cnupt=6:1, Temneparypa peakuuu-140°C, xoHueHTpa-
s MajeuHoBoro anruapuaa -0,17 sec. %, npo1oxu-
TesnpHOCTh peakuuu-1,0u (P30), 1,54 (®JO) u 2,0u
(®I'0O). Pu3nKOo-XNMHUIECKHE CBOWCTBA OJMIOMEPOB,
CHHTE3MPOBAHHBIX IPU 3TUX YCJIOBHAX, IPUBEICHHI B
Tabm.1.

Tabmuna 1
®duznko-xuMHYECKUe CBOWCTBA (QypdypHII-aJIKHICHOBBIX OJIUTOMEPOB
ITokazaTenn D50 | D10 | oro
Buemnuit Buj Bsizkue :KUAKOCTH TEMHO-KOPUYHEBOIO 11BETA

CpenHeuunciieHHast MOJICKYJISIpHAS Macca 500-600 550-650 600-700

Bsskocts auHammdeckas npu 25°C, IMa*c 2,0-3,0 3,0-4,0 4.0-5,0
Coneprkanue THAPOKCUIBHBIX Ipyni, % 5-7 5-7 10-15
Conepsxanne cB000JHOTO GypPypHIoBoro cnupra, % 5-10 15-20 8-16

CpenHsist QyHKINOHATBHOCTh 1,9-2,1 1,9-2,1 3,0-4,0

JlanHbple TaOIMIBI MMOKA3bIBAIOT, YTO CHHTE3UPO-
BaHHBIE OJIMTOMEPHI UMEIOT IIUPOKUH CHEKTP PU3UKO-
XHUMHYECKHE CBOWCTB.

Takum o0pazom, B pe3yibTare MPOBEJCHHBIX HC-
CJIC/IOBAaHUM M3y4YeHBI yCIIOBHS KOHIEHcauuu Qypoy-
PHIOBOTO CIIHPTA C 3TWICH-, TUITHICHTIUKOISIMHA U

TJIMIEPUHOM B IPUCYTCTBHM KaTaJUTHYECKHX KOJIH-
YeCcTB MaJenHOBOro aHruiapuzaa. llokasaHo, 4to B
HauaJie Ipolecca NPOUCXOJUT TOMOIIOIMKOHICHCAIINT
¢bypdypuiosoro crimpra. [Ipeanoxen mexannsm obpa-
30BaHUs OJIMTOMepoB (GypdypHiIoBOro cnupTra, KOTo-
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pBIil IOATBEPXKAECH M3YyYEHHEM KUHETUKU TOMOIIOJIH-
koHneHcanuu Gpypdypminosoro cnupta [10] B BogHO#
cpelne. YCTaHOBJIEHHBIE 3aKOHOMEPHOCTH IT03BOJIUIN B
CBOIO OYEpEb BBIIBUTH 3aKOHOMEPHOCTH 00pa3oBaHuUs
bypdypr-anKniIeHoBBIX ouromepos [11].

B nanpHelilieM Ha OCHOBE CHHTE3HMPOBAHHBIX
onmuromepoB paspabateiBany xectkue [TITY. [Ipu atom
C HETbI0 U3YUICHUS BIUSHUSA NPHUPOABI CHHTE3UPOBAH-
HBIX OJIMTOMEPOB Ha CTPYKTYpPHBIE XapaKTEPUCTHKH,
napaMeTpsl (HOpMOBaHUS U (U3MKO-MEXaHHYECKHE
ceoicrea IIITY B koMmo3unuu [yisi BCIEHUBAHUS BBO-
WM MHHUMAaJIbHOE HE0O0XOIMMOE KOJIMYECTBO Be-
IIECTB, 0€3 KOTOPBIX IIEHOIJIacThHl He 00pa3yoTes (Ka-
TaJIU3aTOp, MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, BCIIE-
HUBarOIUi areHT). llpm pa3paboTke IEHOIIACTOB
COOTBETCTBHHM C TPEOOBAaHMAMHU IPOU3BOJCTBA M JKC-
IUTyaTallMOHHBIX CBOWUCTB.

VYBenuueHne KOIMYECTBA MAJICHHOBOTO AHTHJ-
puna, B3ATOTO A CHHTE3a QypypHI-aIKHICHOBBIX
OJIMTOMEPOB ITPUBOJHT K YCKOPEHHIO IIEHO- ¥ YPETaHO-
oOpazoBanus. [Ipu 3TOM K H3MECHECHHUIO (HHU3UKO-XHUMH-
YEeCKUX CBOWCTB OJHMIOMEpOB Haubojee 4YyBCTBHU-
TENBHO BpeMsi mogbeMa. HeoOXoIuMoO OTMETHTh, YTO
kommo3uius Ha ocHoBe PD0 u ®JIO xapakrepusy-
IOTCSI MEHBIIEH TeKy4eCThI0. DTO BBI3BIBACT PSf TEX-
HOJIOTHYECKUX TpyAHOCTeH npu nostyyeHuu [TV ¢ ka-
4YeCTBEHHON MakpocTpykrypoil. Tpedyer cBoero o0b-
SCHEHUsI HKCTpEMallbHOE HW3MEHEHHEM KOJIHYECTBA
MA, B3sToro mius ux cuHTe3a. [Ipu 3TOM (QyHKIIHO-
HaJIbHOCTh KOMIIOHEHTa a Bo3pacTaeT oT 3,0 (B ciydae
OJIMTOMEPOB, NonMydeHHbIX u npucyrctsun 0,085%
Macc. MA) 10 6,5 npu HCIIONB30BAHUH OJUTOMEPOB,
MoJIy4eHHBIX B mpucytcTBuu 0,5% macc. MA. Tlo-Bu-
JMMOMY, yBeJIH4YeHHE (DYHKIHMOHAILHOCTH JI0 OTIpeie-
JICHHOTO YPOBHS IIPUBOJUT K YCKOPEHHUIO HAKOIUICHUS
YaCTHUI[ KOJUIOMIHBIX Pa3sMEpPOB M COKPAIIECHHUIO Bpe-
MEHH JOCTHXXECHHS HMX KPUTHUYECKOW KOHIICHTPALUH,
MocJie KOTOpoH 0o0pasyeTcst CIUIOIIHAs CeTKa MOJH-
Mepa (MOMEHT, KOT/la U3 KOMITO3HIIMH BBITSTHBAIOTCS
HUTH TIPH OTpenesieHus renst oopazoBanms) [12]. Ilo
Mepe TOBBIIEHNS (YHKIMOHATHHOCTH KOMITO3UIINI
o0pa3zyeTcs CHIIBHO Pa3BETBICHHBIE MaKPOMOJIEKYJIbI.
[Ipn sToM B cuiry mpeBanupoBanus Au((Gy3HOHHOTO
(hakTOpa CKOPOCTH PEAKIMU 3aMEJISETCS, YTO IPUBO-
JIUT K CHMOAaTHOMY YIJIMHEHUIO BPEMEHH TOCTHKEHUS

KPUTHYECKON KOHLEHTPALMHM YacTUL] KOJUIOMIHBIX
pa3sMepoB. DTo, B CBOIO O4Yepelib, IIPUBOJIUT K BO3pac-
TaHUIO 3HAYEHUH BPEMEHH rejieo0pa3oBaHusl.

Heo6xonumo otmetuTs, uto B psigy @20, /10,
OI'O peaknuoHHAs CHOCOOHOCTH IO OTHOIIEHHIO K
M30LMAaHATHBIM TPYIIaM TOHMKACTCS.

B otmane ot @20 n ©JI0 y ©I'O ¢ yBennde-
HHEM KOJINYECTBAa KaTaJIn3aTopa KOHJCHCAINT BO3pac-
TaeT (PYHKIMOHATHHOCTH. DTO, B CBOIO OUYepenb, IPH-
BOJIUT K TIOBBIICHHIO (PYHKIMOHAIBHOCTH KOMIIO-
HeHTa A ©  cpemHed  (QyHKIMOHAJIBHOCTH
cooTBeTcTBeHHO OT 3,0 10 6,5 u 2,66 no 3,14 npu us-
Mmenennu konmdectBa MA ot 0,025 o 0,5% macc. I1o-
BBIIIEHUE (DYHKIMOHAJIBHOCTH CHUCTEMBI IPHUBOAUT K
CUMOAaTHOMY BO3pPAacTaHHIO HAIPSDKECHHS CXKATHUS TPH
10%-Hoii nmedopMmanyy, CHIDKEHHIO pa3pyIIaIoIIero
HaTPSDKCHUS [IPH U3THOE U yapHoii Bs3kocTH. CHIDKe-
HHUE 3HAYEHHs BOJOIOIIIOMICHHS, O-BHINMOMY, yKa-
3bIBa€T Ha 00pa30BaHME MIPEUMYIIECTBEHHO 3aKPbITOS-
4yeucTor MakpocTpykTypsl IIIIY B oTnuuue oT oyuro-
mepoB Ha ocHoBe @OC wu auonoB. bojbiive
BO3MOXXHOCTH BapbUPOBaHUS  (U3HKO-XMMUYECKHX
CBOMCTB  (pypdypHiI-aKUICHHOBBIX  OJIMTOMEPOB
MIPEA0CTABIISET U3MEHEHHUE MTPOI0JDKUTEIBHOCTH PeaK-
1 @C ¢ MHOTOaTOMHBIMU CIIUPTaMHU.

YBenu4YeHUe IPOJOIDKUTEILHOCTH PEAKIMU TIPHU-
BOJIUT B OCHOBHOM K IIOUTH JITHEHHOMY POCTY MOJICKY-
JSIpHOH Macchl oauromMepoB. C HOBBIIIEHHEM MOJIEKY-
JISIPHOI Macchl OJIMTOMEPOB CKOPOCTHU IMEHO- U ypeTa-
HOOOpa30BaHWS BO3PAcCTAlOT, dYTO B  OOMIEM-TO
XapakTepHO U i1 pypaHoBBIX omuromepos [13]. [Ipu-
YeM K M3MEHCHHUIO MOJICKYJISIpHOU Macchl pypdhypui-
AJIKWJICHOBLIX OJIMTOMEPOB HaH60nee YYBCTBUTCJIIBHO
BpEMA IOABEMA KOMITIO3UIINH. BTO, MOo-BUANMOMY, CBsI-
3aHO C ITOBBIICHHUEM q)yHKI_[I/IOHaHI)HOCTI/I KOMIIOHCHTAa
A or 2,14 no 2,86, ot 2,14 no 2,67 u ot 2,22 no 3,88,
COOTBETCTBEHHO, IS KOMMO3UIKI Ha ocHOBe DPDO,
@O0 u ¢I0.

[TpoBeneHHble MCcIeOBAHMS TTOKa3all MPUHIU-
NUaJIbHYI0 BO3MOXKHOCTh nosyuenus [1I1Y Ha ocHoBe
CHHTE3MPOBaHHBIX OJIMroMepoB. KnHeTnueckue mapa-
MeTpsl popMOBaHMS 1 HPU3NKO-MEXaHNUECKHE ITOKa3a-
tenu I1I1Y Ha OCHOBE CHHTE3MPOBAHHBIX OJINTOMEPOB
MpUBEICHbI Ta0I. 2.

Tabmuma 2

DU3NKO-MEXaHUYCCKIE CBOWCTRA MEHOIJIACTOB HA OCHOBE (Byp(dypHI-aJKHUICHOBBIX OJUTOMEPOB

HaumenoBanue nokasareneit Nll¥uaocuose
®30 | ®I0 | ®I0 | IIIy-307

Bpewmsi crapra, ¢ 16 20 25 18

Bpewmsi reneobpazoBanusi, ¢ 38 48 50 33

Bpewms mogsema, ¢ 72 110 150 75

Kaxylmascs mioTHOCTh, Kr/M° 100 100 100 100
Hanpsoxenue cxarus npu 10%-uoit nedopmariuu, MITa 0,58 0,62 0,68 0,78
VnapHas BA3KOCTb, KJIx/M> 0,30 0,38 0,32 0,31
Bogonornomenue 3a 244aca, Kr/m? 0,24 0,27 0,17 0,15
T'oprouectsb (OraeBas Tpyba) morepst Macchl, %o 61 64 50 100

Paszpaborannsie [1I1Y Ha ocHOBE Qypdypuia-nu-
STHJIEHTIIMKOJIEBOTO, Gyp]ypHII-TINIEPHHOBOTO OJIH-
TOMEPOB MPEBOCXOAST IPOMBIILTIECHHBINA TIEHONONH-
yperan mapku [1I1Y-307, B koTopom nosmmspupHas
4acThb MOJTHOCTBIO 3aMEHEHA HAa CUHTE3UPOBAHHbBIE

OJIUTOMEPBHI, 110 MPOYHOCTH TIPH M3THOE, yAapHOH BA3-
KOCTH, OTHECTOMKOCTH U HE3HAYUTENBHO YCTYNAIOT
€My I10 MPOYHOCTH MPHU CIKATHH.

3akaouenne

I'erepononukonneHcanueii pypdypunosoro
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CIHMPTA U MHOTOATOMHBIX CIIUPTOB CUHTE3UPOBAHbI
THPOKCUIICOIeprKalye NoNu(yHKIMOHAIbHbIE (Y-
PaHOBBIE OJIUTOMEPHI IIEHOIOINYPETAHOBOIO Ha3HA-
YEHUSI», BBIABICHBI ONTHMAIIbHbIC YCIOBHA X 00pa-
30BaHusA. Ha OCHOBE MOITydEHHBIX OJTMTOMEPOB pa3pa-
6otansl xectkue [1ITY, cBoficTBa KOTOPHIX B
OCHOBHOM 3aBHCST OT IPUPOABI U (PyHKIMOHATIBHOCTH
OJIUTOMEPOB.

CIIMCOK JIMTEPATYPBI:

1. Iykypmxues M.C. Ilonmydenue ¢ypano-
SMOKCHJIHBIX COBMELIEHHBIX CMOJI C HUCIIOJIb30BAaHHEM
KyOOBBIX OcTaTKOB (ypdypHIIOBOTO CIIHPTa U paspa-
0OTKa MOJIMMEPHBIX KOMITO3UIMI Ha UX ocHOBE // AB-
Topedepar aucc. ... K.T.H., Tamkenr, TamlIN, 1990,
c.20.

2. MarpynoB @.A. 3akoHOMEpHOCTH 00pa3oBa-
HHUSI U CBOWCTBA MOJIMMEPOB THUAPOKCHIICOACPKAIIMX
(hypaHOBBIX COeIMHEHHHA. ABTOpedepar. Iucc.
n.x.H., Kue, UXBC AH PV, 1982, c.42.

3. Gokmen V., Agar O.C., Arda S., Francisco
J.M., Effect of leaven-ing agents and sugars on the for-
mation of hydroxymethylfurfural in cookies during
baking. / Eur. Food Res. Technol., 2008, 226, p.1031-
1037.

4. Ma lJiping, Pang Yi, Wang Min, Xu Jie, Ma
Hong, Nie Xin j Mater. Chem. The copolymerization

reactive of diols with 2,5-furandicarboxylic acid for fu-
ran-based copolyester. J terials. 2012, 22, Ne8, p.3457-
3461.

5. Mamaros FO.M. ®ypanoBbie cMombL. -M.:
OHTUT3HNmukpoduomnpom, 1974. -100 c.

6. Randall D. The polyurethanes book. John
Wiley and Sons LTD/D. Randall, S. Lee. 2002, —477p.

7. Mapk ®. u gp. Ilommyperansr. Cocras,
CBOICTBa, NPOU3BOACTBO, NpuMeHeHue. Ilep. C aHr.
CIIo, HOIT «IIpodeccus». 2018. 576¢.

8. Topomuesa A.M., benoroponckas K.B., bon-
napenko B.M. JIabopaTopHBIH NPaKTUKYM IO XUMUH U
TEXHOJIOTHH BEICOKOMOJIEKYJISIPHBIX coeMHeHNH. — JL.:
«Xumus», 1972. - 416¢.

9. CoOopHEK PU3HKO-MEXaHMYECKUX UCIBITAHUN
neHomatepuainos, [log pex. HO.H.Ilomskoa, Braau-
mup, m3a. BHUUCC, 1967, -c.63.

10. Alimuhamedov M.G., Magrupov F.A., Ki-
netick of homopolycondensation of furfuryl alcohol.,
Polym. Sci. 2007, SER B., vol.49, Ne 78, p.167-171.

11. Huzamor T.A. Cunte3 u uccienoanue Gyp-
(bypui-ankuieHoBBIX onuroMmepos// «[lmact. mMacchiy,
2011, Ne3. —c.41-44.

12. Upxkak B.W. Tomonoruveckas CTpyKTypa Imo-
numepoB. Kazanps, U3n-so KHUTY, 2013, -520c.

13. Rentz W.J., Dunlop W.L., Leitheiser. A nen
furan polyol for lov-fire-hazard rigid urethane foams //
Consum. Prod. Flamm. Abic. 1982, 9. Ne12. p.149-160.



Norwegian Journal of development of the International Science No 85/2022 17

EARTH SCIENCES

VK 622.276.6

COMPLICATIONS IN THE OPERATION OF WELLS WITH A HIGH CONTENT OF
ASPHALTENE-RESIN-PARAFFIN SUBSTANCES IN THE PRODUCTION AND THEIR CONTROL

Sabyrbaeva G.,

Candidate of Technical Sciences, Associate Professor of the Caspian University of Technology and Engi-

neering named after Sh. Yessenov, Kazakhstan, Aktau,
Bisembaeva K.

Candidate of Technical Sciences, Associate Professor of the Caspian University of Technology and Engi-

neering named after Sh. Yessenov, Kazakhstan, Aktau,

OCJIOKHEHUSA ITPU SKCIVNIYATAIIMU CKBA’KWH C IIOBBIINEHHBIM COAEPKAHUEM B
MNPOAYKINU ACPAJTBTEHOCMOJIONNAPA®HUHOBBIX BEIIIECTB U BOPBBA C HUMH

Caobipbaena I'.C.

K.m.H., Ooyenm Kacnuiickozo yHueepcumema mexnonoz2uu u unscunupunea umenu 11 Ecenosa,

Kasaxcman, 2. Akmay
bucemobaena K.T.

K.m.H., Ooyenm Kacnuiickozo yHueepcumema mexnonoz2uu u unscunupunea umenu 11 Ecenosa,

Abstract

Kaszaxcman, e. Axmay
https://doi.org/10.5281/zenod0.6594348

There are several well-known and widely used technologies for the prevention of deposits, as well as methods

for their removal. But the conditions for the development of deposits and the characteristics of the produced prod-
ucts are diverse and often require an individual approach, or the development of new technologies. However, many
modern methods of combating the formation of ARPD only increase the turnaround time of wells for some time,
and it is not always possible to completely avoid the formation of deposits. It is necessary to know the composition
of deposits, their physical and chemical properties and the causes of formation.

AHHOTaLUA

CymiecTByeT HECKOJIBKO M3BECTHBIX U IHPOKO MPUMEHSAEMBIX TEXHOJIOTHH MO MPeayIpexaeHUI0 00pa3oBa-
HUS OTJIOKEHUI, a TaK)Ke METO/I0B O UX yhaneHuto. Ho ycinoBus pa3paboTKi MECTOPOKACHUH 1 XapaKTePUCTHKI
JI0OBIBaEMOI TPOAYKIIMH Pa3HOOOPa3HBI M 4aCTO TPEOYIOT HHANBUAYATBHOTO OAX0a, T100 pa3paboTKH HOBBIX
TexHosorui. OHaKo MHOTHE COBpEMEHHBIE MeTO 16l 60pBOEI ¢ 06pazoBanreM ACIIO numIs yBeNUIHBAIOT MEX-
PEMOHTHBINA MepuoJi CKBaXKUH Ha HEKOTOPOE BPEMsI, U TIOJIHOCTHIO M30ekaTh 00pa30BaHMs OTIOKEHUN He Bcerna
ynaércsi. Heo0Xo1MMo 3HaTh COCTaB OTIOKEHHUH, X (PM3UKO-XUMUYECKUE CBOMCTBA M IPUUUHBI 00pa30BaHMsL.

Keywords: high-viscosity emulsions, bottom-hole formation zone, asphaltene-resin-paraffin deposits, sur-

factants, well, flow rate, object, pressure, viscosity.

KiroueBble c10Ba: BEICOKOBSI3KHE SMYHBCHﬁ, HpH336OI>'IHa$I 30Ha I11I1acTa, aC(i)aJ'ILTeHOCMOJ'IOHapa(bPIHOBBIe
OTJIOXKCHMUSA, IOBEPXHOCTHO-AKTUBHBIC BCIIECTBA, CKBAXKWHA, Z[e6I/IT, 06’B€KT, JaBJICHUEC, BA3KOCTD.

OpHOW M3 aKTyaJdpHBIX NPoOJIeM He(pTSIHOH OT-
paciu sSBigeTcs NoBbIeHUE 3()(HEKTUBHOCTH IKCILTY-
atanuu ckBaxkuH. OcoOyro aKkTyalbHOCTh OHA MPUOO-
peraeT npH pa3paboTke 3ayexell aHOMaIbHBIX (HEHb-
IOTOHOBCKUX) He(TeH, Iye IKCIUTyaTalnus CKBOKHUH
OCJIOXKHSIETCSI IIPOSIBJICHUEM aHOMAaJIMH BSI3KOCTH M T10-
JBIDKHOCTH He(TH, 00pa3oBaHKeM ac(aabTeHOCMOJIO-
napaguHoBbIX oTioXkeHUH (ACIIO) M BBICOKOBS3KHX
aMynbcHi B npu3aboiiHoi 3one miaacta (I1311). Kpome
TOTO, aHOMaJIbHBIE HE(TH, KaK MPaBHUIIO, COJEPKAT B
CBOEM COCTaBE CEPOBOAOPOJ, YTO BHOCHT JIOTIOJHH-
TENIbHBIC OCJIOHEHHS IPU HSKCIUTyaTallii CKBaXUH
[1].

Cragus pa3paboOTKH, HAa KOTOPOW HaXOIUTCS B
HacTosimee BpeMs Mectopokaenne Kamamkac, B cuiry
psila M3BECTHBIX NMPHYUH CHOCOOCTBYET POCTY JOJIH
OCJIOXKHEHHH, CBA3aHHBIX ¢ acaapTeHocMoonapadu-
HOBBIM 00Opa3zoBanueM (ACIIO).

Ob6pa3zosanue otnoxkeHnidt ACIIO Ha moBepxHO-
CTSX CKBXMHHOTO 000pyJ0BaHMs — HauboJiee pacnpo-
CTPAaHEHHBIM BHJ OCJIOXHEHUM IIPU OKCIUIyaTaluu
CKBaKUH. DakTopaMu, OMNpEeNeISIOIUMH 3TOT IIPO-
Liece, SBISIIOTCS BBICOKOE COJCpIKaHHE B ILUIACTOBOM
HE(PTH KOJUIOUIHBIX YaCTHIl ac(aIbTCHOB, PACTBOPEH-
HBIX CMOJ U TBEPIBIX YIIIEBOJAOPOIOB — MapaduHOB,
TeMIIeparypa u JaBlicHHE.

HedTu mecropoxxaenus Kamamkac xapakrepusy-
FOTCSL KaK CMOITUCTHIC, COJepkKaHue ac(aabTeHO-CMO-
JIUCTBIX BEIIECTB KOJEOJIETCS MO0 CKBAXKHHAM B JIO-
BOJIBHO MUpOKOM quanazone (13,7-22,2 % macc.), oka-
3bIBast BIMSHUE Ha BA3KOCTHh HE(YTH W CIIOCOOHOCTH K
ocankoobpazoBanuio. CojepxaHue achaibTeHOB OT
3,3-5 % macc, comepkanue napaduHa HEBBICOKOE OT
2,4-3,3 % wmacc. I[Ipu NoBBILIIEHHOM COJIEPKAHUH CMO-
noac(abTeHOBBIX BEIECTB, HEPTH MPHOOPETAIOT OCO-
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Ob1ii criermpuueckuii xapakrep. CMOJIBI JIETKO alIcop-
OMpYIOTCSl pa3MUHBIMH aJCOPOCHTaMH, KOTOPHIMU B
HedTH siBisAIOTCS acdanbTeHbl U napaduHbl. Ancopou-
pysACH Ha YacThIax ac(aabTeHOB H MapaduHOB, CMO-
JMCTHIE BEIIECTBAa 00pPa3ylOT HEMPOYHBIE OTIOXKEHHS,
KOTOpBIE JIETKO YHAJSIFOTCSI IIPU TPOMBIBKE CKBa)XKHH
ropsaeit Bomoii [2].

Ha mectopoxneHnu ¢ Lenbio nNpoQUIakTHKU |
60pBOEI ¢ achanbTeHO-CMoJIoNIapahUHOBBIMU OTIIOXKE-
nusiMu (ACIIO) B CKBa)KMHAX MPOBOJST TETJIOBBIE 00-
pabotku ropsaeit Bomor (OI'B) ¢ mobammenmem rmo-
BepxHOCTHO-akTHBHOTO BemectBa ([IAB) «Payan-
100» u ropstueii HedThi0 (OT'H).

Jlns mpuMepa, Ha pUCYHKaX NPEICTaBICHBI TEX-
HOJIOTHYECKUE ITapaMeTpbl paboTsl ckBaxuH 2240,
6304 1o u mociae OI'B u OT'H [3].
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Pucynok 1. Junamuxa pabomet ckeasxcunvl 6304 0o u nocne npogedenus OI'B

B ckBaxune 6304 B 2014 r. npoBeneno14 ckBaxuno-onepanuii OI'B.

Io cocrostamto Ha 01.01.2014 1. nebut mo HedTH B cpemHeM coctaBwi 4,98 T/cyT. 3a 2014 rox cpenHuit

neout mo HepTH coctaBui 4,4 T/CyT.
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Pucynox 2. JJunamuxa pabomer ckeadxcunvt 2240 0o u nocne nposedenus OI'H

B ckBaxxune 2240 npoBeneHo 3 CKBaXXHHO-0OIEPa-
mun OT'H. JleOut ckBakuHBI 10 HeTH cocTaBisul 2,6
T/cyT. Cpennuii nedur no Hedu cocrasua 3,1 T/cyT

Obpabomxa copsueti 600ou (OI'B)

Ha mecToposkaeHrn 0CHOBHBIM MepaMH OOPHOBI C
ocnoxuaeHusMu oT ACIIO u 3arycreBaHus HeQTH SB-
JISFOTCS TIEPHOANYECKHe 00pabOTKH CKBaYKUH ropsieit
Bozoi (OI'B). C menbro mydmieil O4uCTKH MTOA3EMHOTO
000pyIoBaHUs B TEIUIOHOCUTENH JMobOaBnsercs «PaH-
IuM-6031%.

TexHONIOTHS IPOMBIBKH CKBA)KUH 3aKITFOYAETCS B
CJI/TYIOLIEM: TIPOU3BOJUTCS 00Bs3Ka 3aTPYOHOTO MPO-
crpanctBa HKT oOpabarsiBaemoii ckBakuHBEI ¢ 1[A-

320. OnpeccoBbIBaeTCsl HarHeTaTeJIbHAs JIMHUS Ha MO-
JIyTOpaKpaTHOE JaBJIEHHE OT MAaKCHUMAJlbHO OXHJae-
Moro, Ho He Beime 3,2 Mlla B Teuenue 5 munyt. OT-
KPBIBAETCSI 33/IBHIKKA 3aTPyOHOTO MIPOCTPAHCTBA CKBa-
KMHBl ¥ HayMHAeTcsi o0padoTKa MNPOMBIBOYHOMN
KHUIKOCThI0 Temmneparypoii 70-90 °C B aBykpaTHOM
o0beMe CKBaXKMHBI, HO He MeHee 30-40 M° B memsx
OYHUCTKH BBIKHTHON JINHUH.

IIpoBeneH cTaTUCTMYECKUH aHaIU3 MPOBEICHUS
OI'B ¢ no6asnenuem PAYAH-100 mo rpymme ckBa-
*uH. OIEHKa yCIEeIHOCTH IPOBOJUMBIX BOCCTAaHOBH-
TENBHBIX PadOT IMpoM3BOAWJIACH 1O KodddunmeHty

BOCCTAQHOBJICHHS Kgcm paBHOMY:



Norwegian Journal of development of the International Science No 85/2022 19

« %

ecm !

O

q2 — nebwur xuakoctu (Hedru) nocie I'TM.

Hebut no I'TM ql NIPUHUMAETCA KaK CPEAHUM 3a

nocienHue 3 Mecsna paboThl CKBOKUHEI IO TIPOBEIC-
Huda 'TM, uckinroyas Mecspl IpOCTOS U UCKITI0Yas Me-

csry 06pabdotku. ebut mocne I'TM q2 OTIpeNeNsIeTCs

I0CJIE BBIBOJIA CKBa)KMHBI HAa PEXUM — IPHHHMAETCS
PaBHBIM 3HAYCHHUIO JeOuTa 3a TOT Mecsl mocie ['TM,
KOTZIa CKBa)KMHA NPopadoTana He MeHee 25 Hel.

[Tpu 3Ha9eHUN KOAPPHUIIEHTa BOCCTAHOBJICHNUS:

Kgcm > 0.9 - soccranosnenne IIOJIHOE;
09> Kgcm > 0.5 - soccranosnenne vactiy-
HOE;

K wom < 0.5 - soccranosnenue OTCYTCTBYET.

Tabauna 1.
INoka3zaTenu KO3 PHUIMEHTa BOCCTAHOBICHUS MO CKBAXKIHAM
No Necks | HIILY Bun TennoBoii Jeout HedTH, T/CYyT Kucr Ipumeuanue
n/n 00pabdoTKH b () nocJie
1 2 3 4 6 7 8 9
1 26 1 OI'B 3 2,5 0,8 | BoccTaHOBJICHHE MTOJIHOE
2 138 1 OI'B 3 3 1,0 | BoccTaHOBIIEHHE ITOTHOE
3 198 1 OI'B 4 4 1,0 | BoccTaHOBIIEHHE ITOTHOE
4 1293 1 OI'B 5 6 1,1 | BoccTaHOBIIEHHE ITOIHOE
5 1318 1 OI'B 4 4 1,0 | BOoccTaHOBIIEHHME TOTHOE
6 1322 1 OI'B 9 10 1,1 | BOCCTAaHOBIIEHHME IIOJITHOE
7 1326 1 OI'B 1 3 3,0 | BoccTaHOBIEHHE TTOJTHOE
8 1337 1 OI'B 9 13 1,4 | BOCCTaHOBIIEHUE IIOJITHOE
9 1459 1 OI'B 3 4 1,1 | BOCCTaHOBIIEHHE IIOJTHOE
10 1465 1 OI'B 5 5 1,0 | BOoccTaHOBIIEHHME TOTHOE
11 1641 1 OI'B 3 4 1,1 | BOCCTAaHOBIIEHHE IIOJITHOE
12 1906 2 OI'B 55 55 1,0 | BOoccTaHOBIIEHME TOTHOE
13 3376 2 OI'B 15 1,7 1,1 | BOCCTAaHOBIIEHHME IIOJITHOE
14 3598 2 OI'B 5,7 5,9 1,0 | BOoccTaHOBIIEHHME TOTHOE
15 4264 2 OI'B 17.6 19,1 1,1 | BOCCTaHOBIIEHHE IIOJITHOE
16 4693 2 OI'B 6,7 10,5 1,6 | BOCCTaHOBIIEHME MTOJITHOE
17 6542 2 OI'B 0,9 2,5 2,7 | BOCCTaHOBIIEHHE ITOJTHOE
18 6818 2 OI'B 12.1 13.1 1,1 | BOCCTAaHOBIIEHHE MOIHOE
19 7324 2 OI'B 40 4.0 1.0 | BoccTaHOBIIEHHE ITOTHOE
20 238 3 OI'B 16 18 1.,1 | BocCTaHOBJIEHUE IIOJHOE
21 327 3 OI'B 23 26 1,1 | BOCCTAaHOBIIEHHE MOIHOE
22 1579 3 OI'B 8 8 1.0 | BoccTaHOBIIEHHE TOJTHOE
23 2081 3 OI'B 5 5 1.0 | BoccTaHOBIIEHHE TOJTHOE
24 3158 3 OI'B 8 8 1.0 | BoccTaHOBIIEHHE TOTHOE
25 6955 3 OI'B 6 8 1,3 | BOCCTaHOBIIEHHE TOJTHOE

Kak ciemyer 3 naHHBIX, IPEACTABICHHBIX B Ta0-
JIMIIe, aHAJIM3 IIPOBE/ICH 110 25 CKBaXXHHAM, II€ IPOBO-
JWIINCH TeryioBble 00paboTku. IloiHOEe BoccTaHOBIE-
HHE TMPOM3BOANTEIHHOCTH MPOU30LIIO BO BCEX CKBa-
JKMHAaX.

D¢ dexTrBHAs 60pHOA C OTIOKEHUAMH MTapauHa
1 ac(aIbTeHOCMOJIMCTHIX BEIIECTB OCTAETCs TOH Ipo-
651eMOii, KOTOPYIO TIPUXOAUTCS PEIaTh IIOBCEAHEBHO,
TaK KaK IPOIECC OTIOKEHHUS MX YXyIIIaeT TeXHHKO-
skoHoMHUYeckue nokazarenu HI'J[Y: cauxaeTcs mex-
PEMOHTHBIA TIeproJ PabOTHl CKBAKHH, YBEINYHBA-
IOTCS TTOTEepH HE(PTH M HEPromnoTpedIeHNe, MOBBIIIA-
eTCsl aBapMIHOCTD Ha OOBEKTaX, CO3IAIOTCS YCIIOBHS
JUIA PAacHpOCTPAHEHUS 3aMa3y4eHHOCTH TEPPUTOPUHU
HPOMBICHA | Ap.

TakuM 00pa3oM, MPOBOAMMBIE TEILUIOBBIE IIPO-
MBIBKH TIO3BOJISIOT CTA0MIM3UPOBATH EOUT CKBAXKUHBI

Ha HEeTPOJI0JDKUTENbHBIN Tiepuos (B cpeaneM oT 20 1o
40 cyTOK) U HOCAT NPOQUITAKTHUECKUN XapaKTep.
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Abstract

The article the determinants of the formation of socio-economic security as an integral part of the national
security of the state analyzed. The field of analytical support of economic security management acquires new
features with the strengthening of the digitalization of the economy and the strengthening of the negative conse-
quences of global economic crises, risks of business environment. The definite sources of socio-economic security
as an integral part of the national security of the state are analyzed. A systematic approach to assessing socio-
economic security is considered and it is determined that socio-economic security is a state characterized by the
protection of the socio-economic system from macro-environment threats, which provides opportunities for self-
development, conservation, an appropriate social state and level of life support in conditions of an appropriate
level. profitability and consistency and the realization of economic interests. It was determined that along with the
development of measures to strengthen economic security as a component of national security at the macro level,

economic security management at the level of economic entities plays a significant role.

Keywords: socio-economic security, economic structure, social development, analysis, business entities,

control.

At present, the interpretation of national security
is considered primarily in the context of ensuring eco-
nomic independence, social stability, stability of the
political system and military-defense ability to protect
the territorial integrity of the country. The main deter-
minants of the formation of economic security are its
relationship with the external and internal environment
of the functioning of the state at the macroeconomic
level and economic entities at the microeconomic level,
as well as with the level of its protection from market
dangers and economic threats. However, consideration
of economic security solely from the point of view of
protection from threats does not reflect the totality of
cause-and-effect relationships and components that are
embodied in it as a component of national security.

A preliminary analysis of the theoretical aspects
showed that at present there are different approaches to
the interpretation of such a definition as "economic se-
curity”. It is considered as a process of meeting public
needs, protecting the national interests of the state, eco-
nomic stability and stability of the economic system, a
state of the national economy in which the state does
not lose its sovereignty and protects its economic envi-
ronment from external threats. That is why we propose
to consider economic security in its dialectical relation-
ship with the development of the social system of the
state and its balance in the temporary space of eco-
nomic activity.

The high level of integration of the country's econ-
omy into raw materials markets based on price compe-
tition, rather than competition between technologies
and innovations, poses a significant risk to the stable

operation of the economy [1-3]. The dynamics of the
Ukrainian economic structure does not correspond to
the general laws of structural changes, which presently
occur in the world's developed economies and consist
in increasing the share of high-tech processing industry,
telecommunications, financial and business services, as
well as socially oriented economic activities, and in the
advanced development of knowledge-intensive high-
tech industries.

Instead, Ukraine has an inefficient economic
structure with highly resource-intensive and energy-in-
tensive production, economically backward agribusi-
ness, low level of innovative production, lagging infra-
structure development, financial sector non-correlated
with the real economy, inefficient operation of the sec-
tors involved in social development [4].

In general, the trends specified are consistent with
the global economic structural transformations, are
characteristic primarily of emerging economies and
step-by-step bring the structure of domestic economy
closer to the ratios typical of highly developed coun-
tries.

However, the decrease in the role of the real sector
economy is to be followed by a significant growth in
labor productivity through the introduction of innova-
tive technologies, which is not observed in Ukraine [5].
The growth of domestic economy in the pre-crisis pe-
riod, determined by the combined action of both inter-
nal and external favorable factors, had a restorative na-
ture and was not accompanied by critically needed pro-
gressive structural changes and technical progress. The
national economy remained poorly diversified and,
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therefore, vulnerable to the world market volatility, it
was characterized by a low level of innovations and re-
source efficiency. Thus, the implementation of an ex-
port-oriented strategy in the domestic and foreign
wholesale markets requires radical changes and the de-
velopment of an action plan that provides for the ex-
pansion of the existing market, innovation or diversifi-
cation of production [6].

The economic dynamics was determined by the
combined effect of both internal and external favorable
factors, however, no stable uptrends were formed, but
the economic growth was characterized by high volatil-
ity of macroeconomic dynamics, not accompanied by
systemic reforms, thus exacerbating the existing imbal-
ance. The growing role of the financial sector is not ac-
companied by an adequate improvement of lending
conditions in the real economy and by intensification of
investment processes. Each sector of the social sphere
has accumulated a number of significant structural
problems.

In recent years, Ukraine has been facing increas-
ing social tensions, lowering demographic indices, de-
terioration of living standards and quality of life, espe-
cially in rural areas, together with stagnation in the in-
novation area, especially in small and medium-sized
businesses. It requires closer attention, well-balanced
management decisions and management focused on
these factors as sources of future comfort of living, new
job openings and a quality boost for the economic
growth of business entities.

It is this structural transformation of the economy
that ensures the adaptation of domestic business to the
global operating environment in order to meet social
needs and socio-economic growth. Diagnostics of
structural transformations of the economy by its main
types indicates the presence of significant imbalances,
which poses a threat to achieving the goals. Changes in
the political, economic and social life of Ukraine in re-
cent years are not only limited to the search for new
ways of doing business, but have set a number of tasks
to ensure the viability of the country in the new eco-
nomic conditions [7].

In order to optimize and improve the efficiency of
the national economic structure, it is necessary to pur-
sue an active structural policy involving the potential of
all state institutions. We can supplement the theoretical
understanding of the content of economic security,
which is still considered mainly from the standpoint of
countering risks and threats and achieving competitive
advantages in an unstable environment. The structural
policy should be based on a detailed analysis of the im-
pact of basic market and social institutions on the struc-
ture of the domestic economy.

The research of risks caused by both excessive and
insufficient administrative influence on the activities of
transnational companies makes it possible to identify
the negative consequences of the processes under con-
sideration both for the country as a whole and for its
individual regions and systematize threats to the coun-
try in the field of economic security formation in terms
of the nature relationships between economic entities
and public authorities in the context of globalization
processes [8].

In general, economic security can be characterized
as a set of conditions necessary to ensure the normal
economic development of the country and restore the
gap in development compared to European countries
during Ukraine's integration into the world economy
[9]. Economic security can be viewed as the ability of
an economy to achieve sustainable economic growth.
Among other things, the economic security of a country
depends on the international economic and political sit-
uation, relations with neighbors and membership in
powerful international economic, political and military
structures [10]. The generalized foreign experience in
determining the determinants that determine the for-
mation of economic security and analysis of the regu-
lation of the processes of economic security of enter-
prises at the macro and micro levels, shows ways to im-
prove the efficiency of the economic security of
Ukraine as a whole [11, 12]. The results of research on
economic development of countries in the context of
the global economy and, in particular, the developed
economies of the world and the EU and developing
countries contribute to generalizing the effects of glob-
alization on the world economy [13].

The only source of the formation of socio-eco-
nomic security is its relationship with the external and
internal environment of the functioning of the state at
the national level and the enterprise at the local level,
as well as with the degree of protection from dangers
and threats of an economic nature. We believe that the
definition of "economic security™ solely from the point
of view of forming a response to external threats is
somewhat utilitarian and does not reflect the entire set
of cause-and-effect relationships and components em-
bodied in economic security from the point of view of
its social aspects. That is why we propose to consider
economic security in its dialectical relationship with the
development of the enterprise and its balance in the
temporary space of economic life.

With the development of the country, the issues of
strengthening the economic security of the state and so-
ciety are becoming increasingly relevant, as a result of
which there is a need to study the determinants of the
formation of national security, taking into account its
most important component - the social one. Conse-
quently, the determinants of socio-economic security
are a set of processes of subjects and objects involved
in ensuring security, interacting and connected in time
and space by certain ways of socio-economic interac-
tion, determined by the socio-economic status, goals
and functions of security subjects [14].

The economic basis as a set of production relations
of society, due to a certain level of development of ma-
terial productive forces, determines its social structure.
Indeed, in matters of ensuring the quality of life of so-
ciety at different stages of its development, the main at-
tention was paid to the social component of security.
Anti-crisis management in the context of structural
changes in the economy and globalization processes is
the main tool for ensuring socio-economic security and
focuses on minimizing or eliminating risks and threats
through the use of modern methods and techniques, as
well as modern management capabilities that allow de-
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veloping the priority activities of a socially and eco-
nomically promising business. In general, the socio-
economic security component of national security is
determined by effective operation of life support sys-
tems on their territories, production of necessary mate-
rial goods, positive demographic changes, provision
and restoration of all conditions necessary, first of all,
for the activities of rural population, careful attitude to
resources, and progress in the field of production, inno-
vation and information. This set of security elements is
also systemic, requiring the same systemic impact.
Along with the development of measures to strengthen
economic security as a component of national security
at the macro level, economic security management at
the level of economic entities plays a significant role.

The study allowed to supplement the theoretical
ideas about the content of the category "socio-eco-
nomic security”, which until now was considered solely
as a state of counteracting risks and threats and achiev-
ing competitive advantages in an unstable environment
and identify features of socio-economic security. The
structural transformation of the national economy en-
sures its adaptation to the global economic environment
in order to meet social needs and ensure socio-eco-
nomic growth. Diagnosis of the determinants of struc-
tural transformations of the economy by its main types
indicates the presence of significant imbalances. This
poses a threat to its sustainable development. In order
to optimize and increase the degree of reliability of na-
tional economic security, it is necessary to pursue an
active structural policy involving the potential of all
state institutions. Structural policy should be based on
a detailed analysis of the impact of basic market and
social institutions on the structure of the domestic econ-
omy.
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Abstract

The phenomenon of woman has always been a subject of discussion in all religions. Women throughout
history have often been positioned relative to men. All aspects of her life, such as her creation and function in the
world, to which she corresponds in terms of physiology, are constantly compared with men. And religions occupy
the most important place in the formation of her personality. Because religions believe that God created everything
and He knows its characteristics best of all. But in most cases, it is about changing the principles of religion by
people in their favor. This article examines the role and importance of women in the Abrahamic religions, as well
as the reasons for the change in this role in more recent times.

AHHOTAN NS

deHomeH JKCHIIWHBI BCeraa 6BIJI mpeaAMEeTOM 06Cy)KIL€HI/IH BO BCCX pCIUTHUAX. )KGHI_HI/IHa Ha OPOTAKCHUU
Bcel HUCTOPUH YAaCTO MO3UITUOHUPOBATIACh OTHOCUTEIILHO MYKYNH. Bce acriexTnl ee JKHN3HHU, TAKHC KaK €€ CO31aHUC
u (I)YHKI_II/II/I B MHUPEC, TO HEMY OHA COOTBCTCTBYCT C TOYKU 3PCHUSA (1)I/ISI/IOJ'IOFI/II/I MOCTOSAHHO CPABHUBACTCA C MYK-
gyuHamu. U peiINru 3aHUMarOT Ba)KHEHIIIee MECTO B (I)OpMI/IpOBaHI/II/I €€ JIMYHOCTH. HOTOMy 4YTO pCJIUIUU BEPAT,
gto bor co31all BCE U On JIy4IIe BCCX 3HACT €€ XapaKTCPHUCTUKU. Ho B 6onbmmHCTBE CJIy4dacB pe€4b UACT 00 u3-
MCHCHHMHU TNPHUHLUIIOB PCIUIHU JIOJAbMHU B UX IIOJIB3Y. B J:[aHHOfI CTAaTbC pacCMATPUBACTCA POJIb U 3HAYUCHHC
JKCHIIHH B ABpaaMI/I‘IeCKI/IX peirusax, a TakxKe NpuirnHbl U3MCHCHUSL 3TOH poJii B Ooiee MO3AHHUE BpCMCHA.

Keywords: religion, sin, woman, rights, Christianity, Judaism, Islam.
KutioueBble cjloBa: penurus, rpex, JKeHIINHA, TpaBa, XpucTuancTBo, Nynamsm, Mcnam.

Kak u Bce penuruii, B ABpaaMHYECKHX PETUTHIX
€CTh HEKOTOPHIE TTOJIOKEHHS O CO3/TaHUH KEHIIMH U ee
obsi3anHOCTel. [lo KpaitHeld Mepe Ha TPaKTHKE, POJb
JKSHIIMHBI BCETJla OCTaBalach BTOPOCTEIICHHBIM U B
UTOTE 3TO MPHBEJIO K COMHEHHIO y Bepytomux. Ha ca-
MoM Jene, B Mynansme u XpHUCTHAHCTBE POJIb JKEH-
IIMHBI, 0COOCHHO TOH KaTopas oOMaHyna Anama, omu-
CBIBAETCsl Kak BBOAAIIEE B 3a0y)KICHUE M BBI3BIBAIO-
mee TpeX Karopbli B OOTOCIOBHMM HA3BIBAETCS
«IIepPBOPOAHBIMY». VIMEHHO MO3TOMY B3TJISIA Ha JKEH-
IIMH B XPUCTHAHCKUX HMCTOYHHMKAX M LIEPKBU TaKKe
Obu1 HeraTWBHBIMU. JKEHIIMHA NPHUHOCHT TIpex Ha
3eMITI0, TYOUT MYKUUHY, COOTa3HSET.

B Mynauszme B pamkax TekcToB U3 Topbl skeH-
IIMHA paccMaTpuBaeTcsl He oAHOo3HaubHO. C omHON
CTOPOHBI JKEHIIMHBI BHICTYNAIOT B POJIM NPOPOKOB U
penuruo3HeIxX auaepos ([edopa, Xynbra, Mupuam) u
cnacurensHull (Actep, Paxas, AGureiin), a Takke nMe-
ronmx Bec B odmectse xxeHmuH (Capa, PuBka, XaHa,
Pyt, Paxens, Jles, Uynur, bpypus u 1.1.) Uyneiickoro
Hapo/Ja, B TOM YHCJIe MaTh TIOYNTAETCS Ha POBHE C OT-
om [ 15, Ucxon, 20:12; Jleur, 19:3, 20:9; Bropozako-
Hue 5:16, 27:16], a Takxe paBHOE OTHOIICHHE TOJIOB B
npaBuiIax u 3ampetax [15, Mexox 20:8, 22:18; Bropo-
3akonue 5:12-14; 22:20-22, 31:12; Jleut 24:13-23], ¢
JIPYTOH k€ CTOPOHBI KaK CYIIHOCTh C OTPUIIATEIbHBIMU

kauecTBamu (EBa), KOTOpOit HE 00s3aTENBHO MOTyYaTh
obpazoBanue [15, Bropozakonue, 11:19], BHIMTOIHATE
penurno3Hbie 00psAnsl 1 Monuthes [15, Mexon 23:17,
34:23; Broposzakonue 16:16]. B Uynanzme nocnenxee
BOCTIPUSITHE JIOCTHTIIO TAKOW CTEIIEHH, YTO B TJIa3ax
PaBBHHOB Ka)I0€ YTPO B MOJHTBE OHU OJaroqapuim
Bora 3a To, 4TO OHU HE OBLIM CO3JaHbI JKSHITUHAMH |3,
C. 15-17]. CobmoneHne orpaHUYCHHOTO YHCIIa PEIU-
THO3HBIX 3amoBeseit (3 u3 613 MUIBOT) U IpaBUI YH-
CTOTHI TIOCJIE€ OTpeNeIeHHBIX IHeH (poabl, nuki) [15,
Jlesut 15:19-31, 12:2, 5], poxsl, IPUTOTOBIEHUSI K
ma60aTy HEKOTOPBIMH MIPUPABHUBACTCS K HaKa3aHHIO
3a «IepBOPOIHBIN rpex» [ 15, bertre 3:16]. B cBoux He-
JIOCTaTKax B PaBBUHHCTHUYECKOW JIMTEpaType MOpHLa-
FOTCs1 OOJIBIIIC KCHIMHBI, HEXKEIIU MYKYHHEI [ 15, BrI-
tue 45:5; Exxi. 7:49; Mor. 140, 15a; Kua. 800; Taas.
23a; 3oxap |, 8560 u T.1.]. C npyroii ctoponsl, B Tope
€CTb JIBa pa3sHbIX pacckaza O TBOPEHHU. B mepBoM u3
HUX YTBEPXKIAETCs, YTO YEJIOBEK OBbUI CO3JaH 1Mo 00-
pa3y u momobuio Boxkuro Kak My)X4YHHa M KCHIIHMHA
[15, Bertue 1:26-27]. Bo BTOpOM ITOBECTBOBAHNUH T'OBO-
pHUTCS, 9TO CHaYasIa 4eJIoBeK OBLT CO3/1aH U3 3€MIIH, 3a-
TeM U3 ero pedpa co3aaHa xeHmuHa st Hero [15, bei-
tHe 2:21-25]. X0Tsi MOXKHO HHTEPIIPETHPOBATH ITO KaK
«B omonts emy» [15, Bertue 2:21-22], HO HUKaK HE B
«TTOTYHHEHUE.
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I'naBHas poib, oTBeAeHHAs KeHIIMHe B CBsILICH-
HOM IHCaHUU 3TO poib MaTepu [15, beitue 3:16; Hun.
456; Cort. 116; Kun. 31 6] u xpanuTenpHUIBI ovara [ 15,
Ipuram 31:28]. Ho HecMoTps Ha 3TO HauMWHAS YXKe C
nepuoga Broporo Xpama posib JKEHUIMHBI 3HAuH-
TENBHO Bo3pacTaeT. OHa COBMECTHO C MY>KYMHAMU YH-
TaeT MOJHTBY M B 3aBETE CUMTACTCA PABHOIPABHOM
[15, Heemus 10:28-29], mpuHUMAOT y4acThue B IIO-
ctpoerue Crensl [15, Heemus, 3:12], cimyxat Ha JOIDK-
HoctH [15, D3apa 2:55; Heemus 7:57] u umerot npasa
MoJaTh Ha pa3BOJ 4TO paHee He CyllecTBoBaio [4, C.
177-187; 13, c. 125-126; 7, c. 423]. B nocnenctsum,
TanMyauueckoe MHUPOBO33PEHUE Ha POJIb KEHITHHBI
Hayaroe B ||l Beke 3akaHuMBaeTcst BO3eicTBUEM CO-
BpPEMEHHBIX HJeH Ha 3amagHbIX nyneeB B XX Beke [5,
C. 152]. Buepsrie B 1846 rony Ha KoH(pepeHINHN Opra-
HU30BaHHOW pedopMucTckuM mynamsmom B bpecnay,
OBLTO TOJHSTA TEMAa O CYIIECTBOBAHMH TCHICHINH B
paBeHCTBE KEHITNH BO Bcex obmacTsax. OxgHako, B 1921
TOAY 3TOT BONPOC BHOBb BCTAJl Ha TEPBBIA IUIaH U
HakoHeU-To B 1972 roxy nepBast >KeHIIMHA ObLia W3-
OpaHa B caH paBBUHA, B pe()OPMATOPCKUX CHHArOrax
ObLTa MpenycMOTpeHa CMelllaHHas paccajaka u B 1973
rojly KEHIIUHbI ObUIM BKIIIOYEHBI B « MUHBSHY, B pe-
3yJbTaTe Yero KeHIIMHBI CMOTJIM y4aCTBOBATh B 00IIIe-
CTBEHHBIX pHUTyallaX M NPUHUMATh ydacTue B o0yde-
Hu [1, C. 72-73]. A B 1951 u 1964 rr. B U3panne Obutn
MPUHATHI 3aKOHBI O PaBHOIIPABHH JKECHIIMH KaK B 4acT-
HOM, TaK U B TOCYAapCTBEHHOM CEKTOPE.

Bripaskenne, uto mepsas keHuHA, EBa, Obuta
cosfaHa u3 pedpa Anama, ynomuHaercs U B Tope, U B
bubnuu. Bee 3HatoT ucroputo, riae bor 6epet ogHO U3
ero pedep nmoka AjaMm CIHT, U 3aMEHSET €ro IUIOTHIO.
Cosnas xenuuny, bor npuBoaut ee k Agamy [15, Boi-
tie 2/21-23] [14, c. 26-27]. Ilo manueiM Betxoro 3a-
BeTa Anam BUHHUT EBy, a oHa 3Mes, 4To ee oOMaHya.
B Xpucruanctee EBa mpencraBiieHa Tak ke Kak U B
Tope [15, 1 Kopundsinam 11:8-9; Tumodeit 2:13-4).
Buepssie FOctnan cpaBauBaet EBy ¢ Mapueii (Pumis-
HaMm 5:18-20). IlepBast cUMBONH3HPYET CMEpPTh U He-
BEPHOCTB, BTOpas ke JKU3Hb H BepHOCTH [9, €. 63; 10,
c. 82-86; 11, c. 545]. He cmoTtps Ha TO uTto Hucyc co-
BEPIIMJI CBOE IEPBOE UyJO 10 MpOckOe MaTepH, 4TO
ObLT 32 00yueHHe KEHIIMH (BCIIOMHUM cecTpy MapTsl;
JIyka 8:1-3, 10:38-42), cpeau amocTOJNIOB HUMENHUCH
skeHIuHbI [ 15, Matdeii 8:14-15, 14:21, 15:28; Moanna
4:7-42; Jlyka 7:48-50, 13:13], mepBas KTO yBHU A€ BOC-
Kpecmiero Xpucra Obina sxkeHmuHOW (Marganena),
»keHbl MUpoHocles [15, JIyka 24:1-10; Mapk 16:1-10;
Hoanna 20:1-10] u nocnannuns! Uucyca [15, Marseit
27:55; Jlyka 23:49, 55-56; Mapk 15:40-41], on nenun
n obeperain >xeHuyH [15, Jlyka 7:47; Mapk 10:9], Ho
Tak ke B nocnanusx [lasma B HoBoM 3aBere Mbl 3ame-
YaeM YTO POJIb JKCHIIMHBI 110 MPOIIECTBUH BPEMEHHU
npeymenbimaercst [15, 1 Kopundsmam 7:1-8; 1:3],
HaIpuMep OHa He MMeeT IpaBa rojioca B epksu [15, 1
Kopungsuam 14:34], MokeT cripalimBaTh HHTEPECYIO-
e ee BOIPOCH! TOJBKO y MyXka aoma [15, 1 Kopun-
tsaam 14:34-35] 1 MyX cuuTaeTcs IJIaBHBIM HaJI )KEH-
mmHoi [15, Edecsnam 5:22-24] u ona obsa3ana emy
nogunHAThes [15, 1 Kopundsnam 7:2-4, 10-11; Ede-
csHaM 5:22] T.1. DTO Hadano Mmpoucxomuth mocie |l
BEKa, BHIMMO TOT/Ia HAayallo CKa3bIBAaThCS JIaBJICHHE

PumMmckoii umnepuu u pocT NOKJIOHEHHE Alllepy cUuTa-
foleiicst xkeHoit Sxse [8, c. 74-88].

Haumnas ¢ XVI Beka I[Iporecrantckue Teonoru
(KameBunuctsl, Jltotepane, KBakeps!) mpuctynmm 3a
n3ydeHue npas keHmuH. A B XX Beke co31anocs aBu-
KeHHEe JTNOeparbHOW (eMHHHUCTCKOU Teonornu. OHU
MBITANINCh ~ NIPUBHECTH  HOBBIC  AlbTEPHATHBHBIC
B3MUIAABI HA TPAIUINH, PACKPBIBAsl HETATHBHBIC MPE-
paccyaKH, CO3/JaHHBIE IO OTHOIICHHIO K JKCHIIHAM B
penuruo3Hsix Texcrax. Haunnas ¢ 1833 rona xeHmm-
HaM Jajy IpaBo Ha oOpa3oBaHue. A B 1853 roay xeH-
myHa oduIranbHO Oblla H30paHa CBAIIEHHUKOM.

B cooTBeTCTBUM C ATUMH JaHHBIMH, KOTOPBIE MBI
OYEHb KPAaTKO OOOOLIMIIM, TOAXOJA B BBIPAXKEHUSX H
OLICHKAX JKEHIIMH B CaKpaJIbHBIX HCTOYHUKAX MEPBBIX
ABpaaMUYECKUX PEJIUIHM 10 UcjaMa OTMEYaeTCsl He-
MIOJIOKUTETBHBIM. 10 HEKOTOPBIM YTBEPKACHHUSAM II0-
XOKasi CUTyanusl ¥ Of00HbIE MPUYNHBI HETATHBHOTO
OTHOIIEHMS K JKEHIIMHAM MOXXHO BCTPETHTh U B HC-
namckolt Tpaauunu [15, Huca 4:11, 34].

O ponu EBbI B mepBopoaHoM rpexe B astax Ko-
paHa Het yeTkoro ooBuHeHus [12, Bakapa 2:36; Taxa
20:115-121; Xymxypar 49:13]. Ilo wuHTepmperaunuu
asiTa MOXXHO TOHSTH, YTO 3MeeM 00MaHyThl 00a 4eo-
Beka [12, Apad 7:20-2] [2, ¢. 531]. B Ucname He cynie-
CTBYET aHTUKCHCKUI JUCKYPC, OCHOBAHHBIN Ha IIEPBO-
pomHOM rpexe. Kaxkaprii poskIeHHBIH YeI0BeK, OyIb TO
MY>KYHMHA WIH KSHITUHA, pOKACH Oe3 rpexa [6, c. 497].
Tort dakrt, 4To MH0AN CO3AaHBI B pa3HOM MIPUPOJE MO~
yepkuBaetcs B Kopane [12, Anam 6:165] kak npuunHa
WCTIBITAHAN W JUIS TpuoOpereHus mokos [12, Apad
7:189]. My>K4MHBI U JKEHIIMHBI ¢ pa3HbIMU (pu3noII0-
TMYECKUMH U TICUXOJOTUUECKUMHU XapaKTePUCTHKAMHU
ONMCBIBAIOTCS KaK JOMONHsoIUE apyr apyra. B Hc-
JlaMe, HaCTOSIIMM (DEHOMEHOM SIBIISIETCS HE JKEHIIMHA
WM MY>KUWHa, a caM demoBek [12, Haxm 16:97].

Eme HeckoIpbKO MPUMEPOB, MOKA3BIBAIOLINX IO-
POXIICHHE JKECTKOW KPUTHKE 3TO MPOOJIEMBI, CBSI3aH-
HBIE C TIOKPBIBAaHHEM (XHkal), TMpaBaMH >KCHIIHH
(Opak, pa3Boj, HACIIEACTBO | T.J.) W oJuramuei. J{is
HayaJlo CTOMT OTMETHTh, YTO MPEANHCAHHE TTOKPbIBa-
HHUIO CYIIECTBOBAJIO BO BCeX ABpPaaMHYECKHX DPEJH-
rusx [12, 1 Kopurdsaam 11:3-10; 14:34-35], mpocto
CO BpPEMEHEM HEKOTOpbIE PEUTHO3HbIE TE€UYEHHUS 3TO
MpaBUIIO YIIPa3AHWIH, a MciaaM npoaomKuil TpatuIuio
[12, Ax3a6 33:59 u onsaTh Taku 3TO JAeNaeTcs He s
TOrO 4TOOBI YrHETAaTh JKEHIIUH, a Pajd WX 3allIUThI
[16]. Uto xacaercs monuramud, To u B Mygansme oHO
Toxe nerictBoBaio [ 12, bertue 38:8-10; 2 Lapers 5:13;
3 Lapcrs 11:1-3] B miots 10 XVI Beka. A B Hcname
9TO CKOpee He MPABUIIO, a UCKIIIOYEHHE, KOTOPOE BbI-
MOJIHSAETCS. MOJ CIOXKHBIM CBOJAOM mpasun [12, Huca
4:3] u He BceM O] CUITYy, KaK MaTepHaabHO, TaK U MO-
pambHO. A Ha CYET NpaB MYCYJIbMAaHCKUX >KCHIIMH
MOJKHO JIAKOHWYHO MOJBECTH 4YEpTy CKa3aB, 4TO IO
CPaBHEHMIO ¢ Jpyrumu penurusmu HMcenam pan ei
OoJbIIe TpaB HEXXEIH Kakue-Iu0o aApyrue. ITo mpasa
roJjioca, MpaBo BEIOOPA CY)KEHOTO, TIPaBO Ha 0Opa3oBa-
HHUE, MPaBO Ha MPOBEJCHHWE PEIUTHO3HBIX MPAKTHK,
MpaBO Ha JOJIIO B HACJEICTBE, NMPABO HAa COOCTBEH-
HOCTb ¥ IIPABO Ha €T0 YIPaBJICHHE, IPABO HE JICTUTHCS
3apabOTKOM C CeMbeH, TPaBo Ha pa3BoJ, MPaBO Ha I10-
Jlayy UCKa M BHICTYIIJICHUE B KAUECTBE CBUJICTENS U T. /1.
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B 3aknroueHye Hy>)KHO YIIOMSHYTb YTO HEKOTOPBIE
TEKCTHI B CBAIIEHHBIX KHUTAX BBIPBIBAIOTCS U3 KOHTEK-
CTa ¥ TPAKTYIOTCs CBOe0Opa3Ho (Ha npumepe Anama u
EBBI: JKCHIIMHA BBOAUT MY>KUHHY B 3a01IyKICHHUE, U3-
3a KCHIINWHBI MY)KUMHA M3THAH U3 pas, )KEeHIHA 0e3-
BOJIbHA, )KEHII[HY HAKa3bIBAIOT POKACHUEM pPeOCHKa 1
T.JI.) M 5TH ITOJICO3HATENbHBIE 3201y K ICHNSI HETAaTHBHO
CKa3bIBAIOTCS HA POJIH )KECHIIMHBI B O0IIECTBE.

MO>KHO TaK e CKa3aTb, YTO KCHIMHBI HUMEIH 00-
Jiee BBICOKUI MeTaM3HUIeCKUi, PEITUTHO3HBIA U COLH-
aJpHBIN cTraryc B Havane. Ho B kakoil-To ucropuue-
CKUI MOMEHT NpPOU30ILIO0 U3MEHEHHUE, MOBJEKIIee 3a
co0oil yTpaTy 3TOro craryca, CBOUX CaKpaJbHBIX
(yHKIMI U3 PYK )KEHIIMHBL, YTO, B CBOIO OYepeb, IPH-
BEJIO K MeTapU3N4eCKOi Aerpamamui 00OWX IIOJIOB.
Takum 00pa3om, 0Opa3 KEHITMHBI HE 3aBHCHUT OT €¢
(YHKIMH B PENUTHH, a POJIb U MECTO JKEHIIMHBI peTJia-
MEHTHPYIOTCSI COOBITHSIMU 1 IMIHOCTSIMH, TPOHCXOS-
MMM B ONpefeNcHHOe BpeMs. Bo3poxxneHne TeHaeH-
IIMY JKEHIIUH BHOBB 3aHSTH CBOE MECTO B PEJIUTHH B
Hale BpEMs MOXKET MMPUBCCTU K HOpMaJIU3allu OTHO-
IIEHUH MEXKAY nojiaMy U YCTaHOBJICHUIO TapMOHHWU.
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Abstract

In the article the task of finding the most preferred mixed strategies in finite scalar mxn bimatrix I"(A, B)
game is studied. The equilibrium situation in the mixed strategies always exists in I"(A, B) game according to
the Nash theorem. The problem of finding an equilibrium in the T'(A, B) game has a long history, but due to the
complexity of the known algorithms and methods, that cause various problems, its study is being continued today.
Our approach is different from these methods. In T'(A, B) game each player primarily has his own interest in
order to do so he can act different principles in addition to the principle of Nash equilibrium. Therefore we consider
such a principle in mixed strategies. To apply such a principle, the player uses Adam Smith's principle of
optimality, which does not take into account the interests of the partner and acts to achieve the best result so that
it is the best for him.To achieve such a result, the player in the game T"(A, B) ranks his pure strategies according
to the advantages, for which he finds the weights of the strategies. The weight of the strategy corresponds to the

probability of its choice. For such a ranking of the multiplicity of player strategies, we use Thomas Saaty’s simple
method of analytical hierarchy. We obtain the weight vector of the pure strategies as the preferred mixed strategy.

Relevant examples are given.

Keywords: Bimatrix game, Nash Equilibrium, Preferred, Mixed strategy, Weight vector.

1. INTRODUCTION

Game theory is divided into two parts: one is a
noncoalitive (as the same as noncooperative, strategic)
game theory, and the second is a cooperative game
theory [1;2]. Such division is based on the premise that
the main unit of a noncooperative game's analysis is a
rational individual participant, who tries clearly, with
defined rules and possibilities to get maximal utility
(payoff) from the game independently. If individuals
use such actions, that can be named as "cooperation" in
the ordinary sense of the word, then this is because, that
such cooperative behavior is in the interest of all
individuals: each avoids cooperative breach.

Strategic theory is strategicaly oriented.
Therefore, according to this approach, the players'
result depend on their abilities in the game. But the
cooperative approach is concerned with the multitude
of possible outcomes, not how they can be achieved.
Noncooperative theory is a pecular microtheory that
provides a detailed description of what is happening in
the process of the game. Thus, cooperative theory is a
macrotheory compared to noncooperative, the basis of
which is the theory of noncooperative games. At the
same time, game theory deals with the modelling of
socioeconomic processes, and is oriented toward
socioeconomic  applications.  Consequently, the
methodological and metaphysical aspect is even more
essential for game theory than for other branches of
mathematics, and demands move careful consideration
[3].

A strategic game has two forms of presence. One
is a positional form, another one is normal form. We
will discuss the game in its normal form. There is no
dynamics in them; each player makes only one decision
(makes one move), and all players make decisions

simultaneously and independently from each other,
however none of them knows what decisions have
made or will make their partners. Therefore, such game
is static game, where the player's strategy and move are
the same. The difference can only arise in dinamic
(including positional) games. In general, a player's
strategy in game theory is to plan his action throughout
the game, taking into account all the information
recieved.

Definition 1.1. A normal (or strategic) form of
a noncooperative game is called triple (model)

I=<N{S}n.{H}icn > )
where N = {1,..., n} is a set of players; S, is

i e N player's set of pure strategies (moves) and
H,:S :I_ISi —> R is i € N player's function
ieN
of payoff (utility function). This function to every
S=(S,,.,S,) set of the players strategies that is
called the game's result, i.e. situation, i.e. profile,
matches this player's payoff (utility) - H,(s),i € N.
If there are two players participate in the (1) game, i.e.
the set of players' N ={1, 2}, and their sets of
strategies are finite and they respectively are
S,={L,...m} and S, ={L,...,n}, there exists at
least one situation (i, j)€S;xS,, where the
payoffs ~sum of playerss is not zero
H, (i, j)+H,(, J) #0, we gettwo players strategy

game, called mxn bimatrix game. Therefore, in
bimatrix game the players' interest may be
diametrically opposed, as well their interest may
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partially coincide. Designate the players' functions of
payoff H, =A=(g;), H,=B=(b;) and from
(1) thus received bimatrix game let be T'(A, B) (or
(A, B) bimatrix game), that will be written payoff's

seperately A and B matrices, or by one matrix that is
composed by the pairs of players' payoffs:

a11 a12 ain bll h12 b1n
A: a21 a22 a?n ] B: b21 b22 b2n ,(2)
a. a a b b, .. b

ml m2 mn ml m2 mn

In (2) payoff's A and B matrices may be numeral
or other elements of nature (for example vectorial). In
the first case we have scalar bimatrix game. Both
types of games are very topical with their theoretical
and practical values. There are many scientific papers
dedicated to solving their studies nowadays, but there
are a lot of problems in such games and it is imposible
to complete them. In this article we will only discuss
the problems of solving the first types of games with
some point of view.

Consider mx n bimatrix game IT'(A, B) with A

and B matrices of scalar payoff. It will have following
form

1 (ayby)
(AB)=2

m (aml'bml) (amZ' m2) ' (amn'bmn)
(3).

In the strategic (1) game and therefore in (3)
bimatrix game in the role of solution Nash equilibrium
(or shortly equilibrium) situation is considered. Define
it in (3) game in pure and in mixed strategies.

Definition 1.2. The situation (i, j) in (3) game

is called an equilibrium (or solution in the pure strat-
egies), if the following inequalities are fulfilled

a. - > a,. Vi=1,..,m; brr zbi*]_,Vj =1..n .¢4)

The equilibrium situation in the (3) game may not
exist in pure strategies and the equilibrium situation in
the mixed strategies always exists according to the
Nash theorem. Define an equilibrium situation in mixed
strategies.

Like matrix games, in the given (3) T'(A, B)
game let's note the first and the second player's mixed

strategies note respectively P =(p,,..., p,,)" and

Q=(qy-9,)"-
In (P,Q) situation the player's mixed payoffs

(average payoffs, expected payoffs, expected utilities)
respectively are equal

V(W) = AP.Q) = YD a,xy, = PTAQ,

i=1 j=1

v(B) =B(P,Q) = Zmlzn:bijxiyj =P"BQ. (5)

i=1 j=1
Definition 1.3. In T'(A, B) game, the situation

(P",Q") is called an equilibrium in mixed
strategies (or solution in the mixed strategies), if for
VP,VQ strategies the following inequalities are ful-

filled:

PTAQ >P"AQ", PTBQ" > PBQ. (5

Also, Nash theorem asserts that in any bimatrix
game there exists at least one equilibrium situation in
mixed strategies, does not give the ways of finding the
equilibrium situation in mixed strategies. This is a
separate problem for bimatrix games, that is solved by
different algorithms - Vorob'ev [4], Kuhne [5] and
Mangasarian [6]. For n player's case there are
algorithms for Lemke - Howson [7] and Rosenmuller
[8] for noncoalition (1) games. All of these algorithms
are quite complex and can not be used by students. It is
relatively easy to solve a bimatrix 2x 2 game, for ita
graphical method is used. This requires elmentary
actions. 2x 2 bimatrix games simulate many simple
social - political situations. In particular, their usage
have been studied in a teaching organization [9,10}. A
lot of needs however, require the resolution of more
dimensional games, for which algorithm K. Lemke [11]
is formed. In addition to the listed algorithms, different
methods and algorithms are used to find Nash
equilibrium in bimatrix games [12;13].

All of the listed algorithm need to solve bimatrix
games contain a very complex mathematical apparatus
and is very difficult to use. So we tried to discuss
different approaches to solve this problem.

Firstly, note that in the strategic game each play-
er's task is to make a prediction other players' behavior.
The player discusses which strategy not to use. So we
have to find some way of compearing of two strategies.
Obviously, none of the players will choose a strategy,
if another strategy brings him more payoff. The
simpliest and the most natural principle to compare
strategies with, is the principle of dominance. It is
explored in the article [14]. In the same article we olso
studied other methods of preferred pure strategies.

Note, that in T'(A,B) game each player

primarily has his own interest in order to do so he can
act different principles in addition to Nash equilibrium
principle. Therefore let's discuss some of this kind of
principles in preferred mixed strategies.

2. FINDING the PREFERRED MIXED
STRATEGY by HIERARCHICAL ANALYSIS
METHOD

Consider mxn bimatrix game T"(A, B) with a

A and B matrices of payoffs
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a11 a12 a1n bll b12 e bln
&, a, . a b, b, .. b

A= 21 22 2n ,B — 21 22 2n (7)
aml amz a'mn bml bm2 bmn

Assume that the goal of the 1st player in a given
game is to win as many as possible regardless of the
interests of the 2nd player. This means that he does not
use the principle of Nash equilibrium and therefore uses
the principle of Adam Smith's optimality, which does
not take into account the interests of the partner and ac-
cording to which "to act for the best result so that it is
best for him”. To do this, of course, he will not use his
dominated pure strategies and will free the profit matrix
from such [14]. The player will then try to rank the
number of his strategies according to the advantages.
The order of such advantages can be determined
through certain weights of strategies. Match the weight
of the strategy to the probability of its choice. This is
how we get the weight vector of clear strategies, which
we consider to be the player's preferred mixed strategy.
At the same time it will be a fully mixed strategy.

To rank the multiplicity of player strategies in this
way, use the Thomas Saaty’s analytical hierarchy
method [15].

Let's start the game T"(A, B) by solving a set of
strategies in the game for a set of 1 player strategies
S,={l..,m}. Use the method of analytical
hierarchy to pairwise compare
@i,)),i=1..,m;j=1..n situations on the set of A
matrix elements. Here are the qualitative advantages: 1)
equally superior, 2) weakly superior, 3) strongly supe-
rior, 4) very strongly superior, and 5) absolutely supe-
rior. In the role of the corresponding quantitative scale,
consider a transit scale with an advantage a = 2 coef-
ficient. Then the mentioned quality scale corresponds
to the corresponding quantitative scale: 1) 1, 2) 2, 3) 4,
4) 8, 5) 16.

As it is known, using the method of analytical
hierarchy is quite time consuming. We therefore use a
simple method of calculating the weight vector [16],
according to which: the player determines the elements
of the first line of the pairwise comparison (or estima-

tion) S, matrix, for which he compares the situation

(D)} with the situations
1),@2),....@,n);2D,...,(2,n);....,(mD),...,(m,n),
whose number is M - N. In comparison with other sit-
uations (i, j),i =1,...,m; j =1,..., n of the situation

(11) we mean how much profit is superior a,, to other
aIJ ]
scale. One of the difficulties in using this method is how
much the point a; considered as the starting point of

i=1,..m;j=1..,n gains on the mentioned

the calculation of profits (benefits) compared to the
numbers taken on the number axis is superior to each
other separately.

Axiom. The weight of the player strategy (proba-
bility of selection) is equal to the sum of the weights of
the situations corresponding to this strategy:

P =3 PG, I}, i=L.m,

P; is the weight of the 1st player's pure strategy,
p(i, j) is the weight of the situation (i, j).

Let's start by evaluating the situation (1,1) with
advantage over other situations (1, ), j=1,...,n;
2,9, j=1...,n;..;(m, ), j=1..n.
Let’s denote these rating accordingly as follows:

Ay =1 U Uy Qg ey Oy iy Qg ey A+ (8)

Evaluations o, J=1...,n are called situation

assessments of the 1st player's i (i =1,..., m) strategy.
Place these estimates in the first row of the rating ma-
trix S,.

(8) calculate the following divisions in the order
given foreach i =1,..., m:

ap =a,,/a;>0,j=1..,n, 9)

where @) = a,,,,ap, = 1. We place these val-

ues even in the last column of the matrix S ,. Fractions
(9) are the division of the last «,,, evaluation of the
first line of the evaluation S, matrix with the evalua-
tions of the same line o, =1, &y, Qyyy; o)

(04 o a

mli® mn *
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@D @,2)... @n); 21 .. 2,n; ...; (MD..(m,n)
QY |1=¢o,, ... a,; Oy e Oy, Oy O,
@.2) : 1 o,
@, n); oy’
(2,n); A3
(m.1) ad;
(m, n) 1=,

All numbers in the last column of the rating matrix
S, are positive. Draw a vector from them P:

(.0 0. 0 0. . 0 0
P = (a0 Oy Qe Qg seees O,

Let us normalize this vector and let’s denote it
N 1 1.2 2. .M m
P™ = (Prases Pins Parseees Paniess Prseess Prn)-
The components of the weighted vector
(Piyyees Pip )i =1,...,m create the weights of the

situations corresponding to the first player's i strategy.
According to the axiom, for each i find the sums

n
pi* = Z pi'j ,1=1,...,m, that represent the weight of
j=1

the pure i strategy or the probability of choosing it.
Conclusion 1. p;, p;,..., p*

m Wweight will rank

for the advantages of pure strategies i =1,..., m -more
weight corresponds to the preferred pure strategy.

Thus the vector P* = (pf, pZ,---. p;)T ob-

tained from the vector P represents the preferred
mixed strategy of the 1st player in the bimatrix game
(7) (or the preferred strategy according to A. Smith).
The preferred mixed strategy of the preferred mixed
strategy of the 2" player in the given game is denote by

Q :(ql’qZ""1Qn)'

We will discuss examples below and compare
preferred mixed strategies with equilibrium mixed
strategies in terms of profitability and sustainability:
We will look at examples below and compare it to
equilibrium mixed strategies in terms of gain and

sustainability: Will a player win more by using a
preferred mixed strategy if his partner can not predict
and use a balanced mixed strategy? In addition to the
above, a variety of content questions can also be asked
here. We will try to answer some of them. We note,
however, that the introduction of a predominant mixed
strategy into a strategy game is a problematic issue, and
it requires a deep analysis.

3. EXAMPLES

Example 1. Find the preferred mixed strategies in
I'(A, B) bimatrix game

(el

Solution. In the present game there is no
equilibrium situation in pure strategies. Here is the only
equilibrium  situation in  mixed strategies

(X",Y")=((0,750,25)",(0,5:05) )and there
are player wins V(A) = 2,5; v(B) = 4,5.

To find the preferred mixed strategy
P = (pf, p;) of the 1st player, compare the number
a,, = 2 with the other elements of the matrix A on

the above-mentioned quantitative scale of advantages.
To do this, express such advantages in the following ta-
ble of advantages (table 1). According to this table, the

advantage 2 > 1 is weak and it is rated by 2. Because
3> 2 itis weakly valued at 2, so 2 > 3 itis valued

at % Also, 4 > 2 strongly orby 4, ,s0 2> 4 it

is evaluated by %

Table 1
Advantages.
2> 1 3 4
situation (i, J) (2,1) 1,2 (2,2)
rating 2 % %
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Find the rating S, matrix:

) @w2) (21 (2.2)
an | 1 L - %
2 ‘11 (11)
S, = (1L2) 1 ? _
21 1 3
(2,2) 1

From here P = (%,%,% ,l) is the sum of

its components 1% and will be the normalized weight

vector PN = (%5,%5;%5,%5) From here we

get 1st player preferred mixed strategy
“_(2/ 3 )T
P ( 2.3,
Now find the preferred mixed strategy Q* of the
2" player, for which we consider the winning matrix

BT:46
6 0)

Consider the following table of benefits here and
compile a rating matrix:

4 - 0 6
situation (i, j) (2,2) (1.2),(2,1)
rating 4 0,5

1) @2); @) (22
Ly | 1 05 05 4
S; =(12); 1 8
21) 1 8
(2,2) 1

From here Q = (4,8;8,1), By which normaliza-
tion we will get the vector

QY :(%1,%1;%1,%1), from which the 2nd

player will be the preferred mixed strategy

Q' -(44.3].

Suppose the 1st player uses a superior mixed
* \T'
strategy P :(%,%) , While the 2nd uses a

balanced mixed Y™ = (% %)T strategy. Then the

payoffs of the players in the situation (P™,Y ") will

be Vl(P*,Y*) =31 VZ(P*,Y*) = 3,8. Hence, the
winnings of the 1st increased (were 2,5) compared to
the equilibrium situation of Nash, and the winnings of
the 2nd decreased (were 4,5).

What is the maximum strategy of the 1st player?
There is a saddle point (1,1) in the matrix payoff A

and the corresponding payoff 2. In a bimatrix game,
payoff 1 by Nash equilibrium is greater than, that, as
we have seen, the payoff obtained by the preferred
mixed strategy are greater than all the others.

The advantage of players in a situation of mixed

strategies (P”, Q") is the payoffs of the players
v,(P,Q) =P TAQ" =234,
VZ(P*,Q*) =P BQ* =4,
Thus, if both players use the preferred mixed
strategy, then both winnings are less than they were in
the equilibrium situation, ie. it is better for both of them

to use balancing strategies
Note 1. It is easy to check that the situation

(P",Q") does not satisfy the Nash equilibrium

conditions.

Now assume that the 2nd player uses the preferred
mixed strategy and the 1st the balanced one. Then
v(X",Q7) =232, v, (X',Q)=457, g
compared to the equilibrium situation, the gain of 1 de-
creased slightly and the gain of 2 increased slightly.

Based on the answers received, it is the best for the
player to use a preferred mixed strategy if his partner is
unable to guess this decision.

As we have seen so far, there is some difficulty in
compiling a table of such priorities, the rest being easily
calculated by the other established method.

Example 2. A bimatrix game of "Prisoners'

Dilemma" is given

-1 -10 -1 0

A= , B= .
0 -8 -10 -8
Here Nash equilibrium is a situation (2,2), in

which the players payoffs is equal to (—8), while in
mixed strategies there is no equilibrium situation. Find
the players' preferred mixed strategies.

Consider the table of advantages of the 1st player
as follows:

1= -10 -8 0
situation
G, i) 1,2 (2,2 (2,1)
rating 16 8 0,5

We getit P" = (1751,345 )T.

If
g [0
~10 -8

we discuss the table of advantages for the matrix
with the same scale we used for the A matrix elements:

-1 -10 -8 0
situation

G, i) (2,1) (2,2) 1,2)
rating 16 8 0,5

Then the 2nd player's preferred mixed strategy
i o7y 14/ ]
will be the same as the 1stone Q = ( 51 /51 -



Norwegian Journal of development of the International Science No 85/2022

The expected average winnings of the players in
(P,Q) s
Vl(P*,Q*) = VZ(P*,Q*) =-5,9, to which is greater
than the winnings obtained in the equilibrium situation.

The situation (P™,Q") is therefore preferable to the

Nash equilibrium situation for both players, indicating
the advantage of using them.

Conclusion 2. The player's preferred mixed
strategy is approaching to the Nash equilibrium mixed
strategy.

Example 3. Find the preferred mixed strategies in
a bimatrix game

the received situation equal

31
“vy=((3/. 4/ 3/J (8/.1 43)T
(XY )—((ﬁo%o%o) (85535545 j
payoffs V(A) = 2,4, v(B) =18.
Consider the table of 1st player benefits as follows

situacion

i | Gaes | @] ed | @2 en

rating 16 8 4 2 05
We will find out through it

P=(16,1,2;18,4;3211) and the 1st player will be

6 0 2 5 0 6 the preferred mixed strategy
A=l0 4 3| B=[0 3 0} P :(1966’1366’3466)
7 0 0 1 2 3 For the 2nd player’s payoff matrix
Solution. Here we have one equilibrium situation 501
in pure strategies (2,2) with payoffs (4,3) and one B"=|0 3 2
equilibrium situation in mixed strategies 6 0 3
Suppose it is a table of advantages
S > 0 2 3 6
Sit. 1,2),(2,1), 2,2),
(i J) T 3 23) 3 G
rating 16 4 2 0,5
From here the payers’ payoffs are V(A)=-0,5,

Q=% Y0 Y Yo Yo et Y1)

and Q :(1%01,1%01, 6%01) In the situation

of the preferred mixed strategies, the players payoffs
v,(P",Q7) =165 Vv,(P,Q")~27. Compar-
ing the profit values, it can be seen that compared to the
equilibrium situation in mixed strategies, the profit of 1
in this case decreased (was 2,4), and the profit of the
2nd increased (was 1,8). In both situations the player's

payoffs are significantly less than in the equilibrium sit-
uation in pure strategies. So it is not advisable to use
mixed strategies in a given game in order to make a
high payoff.

Example 4. Solve a bimetric game in preferred

mixed strategies
-1 0 O 1 -1 0
A= , B= :
0 -1 -1 0O 1 -1

Solution. Without solving we will write the
situation in the given game into the preferred mixed
strategies

*.@)=(1%. 48] (10 50 5af )

and there players’ payoffs are
Vl(P*,Q*) ~ —0,49, VZ(P*,Q*) ~0,1.
The situation has a face in balanced mixed strate-

ocv)=((35.24 05250 )

gies

v(B)=%.

Here, too, the winnings of the players in both situ-
ations are close to each other.

Conclusion 3. If we consider that the situation of
the preferred mixed strategies is a certain
approximation to the equilibrium situation, then we can
say that finding the preferred mixed strategies is
incomparably easier to say compared to the Lemke
algorithm.

4. CONCLUSION

The players preferred mixed strategies existence
in a bimatrix game are explored. To determine them,
the ranking of players' pure strategies with advantages
over the winnings using a quantitative scale using a
simple method of analytical hierarchy is considered.
We find weights of clear strategies that correspond to
the probabilities of their choice. The weighted vector of
pure strategies thus obtained is the preferred mixed
strategy. Examples are discussed that compare pre-
ferred mixed strategies with equilibrium mixed strate-
gies in terms of profitability and sustainability. The sit-
uation in the preferred mixed strategies generally does
not meet the Nash equilibrium conditions and such a
situation represents an approximation of the Nash equi-
librium situation. Finding the preferred mixed strate-
gies in bimatrix games is very simple easier than any
algorithm for solving it. Such an introduction of a pre-
dominant mixed strategy into a strategy game is a prob-
lematic issue that requires its continuation in the future.
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Abstract

The results of the study showed that when using clasp fixation on single teeth, atrophic changes in the perio-
dontium occurred earlier and were more severe than when using prosthesis structures that overlap the roots of the
teeth and are fixed with spherical attachments. fixation on intracoronary spherical attachments is more prognosti-
cally favorable for the preservation of periodontal tissues than clamp fixation, and more preferable in cases of
subtotal dentition defects with preservation of single supporting teeth

AHHOTAUUA

PeSyHLTaTBI HCCIICAOBaHUA MMOKa3ajin, YTO MPU UCIIOJIb30BAHUN KHaMMepHOﬁ @HKC&HI/II/I Ha OAUHOYHBIX 3Yy-
0ax arpoduyeckre U3MEHEHHUs B IAPOIOHTE BO3HUKAIIH B 00Jiee paHHUE CPOKU U UMEJTH 00JIee TSHKENYIO CTENeHb,
YeM PHU HCIOTIh30BAHUU KOHCTPYKIUH MIPOTE30B, MEPEKPHIBAIOIINX KOPHH 3y00B U (PHUKCHPOBAaHHBIE C ITOMOIIBIO
cepriecknx aTTadMeHTOB.[IOKpEIBHBIE KOHCTPYKIIMU CHEMHBIX IPOTE30B C (hUKCAIMEH Ha HHTPAKOPOHAPHBIX
C(I)epI/I‘{eCKI/IX aTTauMeHTax SBIISIOTCS Oojee MNPOrHOCTUYCCKHU 6J'IaFOHpI/I$[THBIMI/I JJIsL COXpaHCHUS TKaHeHn napo-
JAOHTA, HEKECJIM KJIIaMMEpHas (I)I/IKcaLII/Iﬂ, u bonee NpeANOYTHUTCIIbHBIMHU B CIy4YasaX ¢ COXpaHCHUEM OJAMHOYHO CTO-

AIIAX OITOPHBIX 3yOOB.

Keywords: partial removable dentures, overdentures, abutment teeth, periodontal tissues.
KiroueBble c10Ba: YaCTHYHBIE ChEMHbIE TIPOTE3bI, TOKPBIBHBIE TPOTE3HI, OTIOPHbIE 3yObl, TKAHU MAPOIOHTA.

HecmoTpsa Ha pa3BUTHE COBpPEMEHHBIX CTOMATO-
JIOTHYECKUX TEXHOJIOTHH, TOTeps 3yOOB OCTAETCs MPO-
6neMoii, KoTopast 00yCJIaBIMBAEeT 3HAYUTEIBHYIO MMO-
TPeOHOCTh B CHEMHOM IPOTE3UPOBAHNH CPEH B3POC-
JOro HacelieHHWs. B pe3synbrare reHepalM30BaHHBIX
(¢opM maToNOrMM IMApoJOHTAa 00pa3yroTCsl AE(EKTHI
3yOHBIX PSZ0B 3HAYUTEILHOM UIMHBI, IPU 3TOM BBIpa-
JKeHHast aTpo(ust ATbBEOIIPHBIX OTPOCTKOB UeIOCTEH
MPHUBOIUT K BOSHUKHOBEHHUIO KpaWHE CIOXKHBIX yCIO-
BUI JUIsl opToneaudeckoro nedenus [1]. Konctpyupo-
BaHHUE MPOTE30B IPH CYOTOTAIb-HBIX JAe(eKTax, Koraa
Ha YENIOCTAX COXPAHSIOTCS JIUIIb HECKOJBKO 3yOOB,
SIBIIIETCS CTIOKHOM KITMHUYIECKOH Tipobnemoit. Kpere-
HHUE Ha OAMHOYHBIX OTOpPax HE oOecredynBaeT HaIekK-
HOM (pukcanuy u crabmim3anuu NpoTe30B U MPUBOJUT

K 3HAYUTEIbHON (yHKIIMOHATLHOM NIeperpy3Ke TKaHen
nmapononTa [2, 3]. Hanbonee panroHaIsHBIM CIIOCOO0OM
3aMEIeHUs] NOAO0OHBIX JIe(EKTOB SBIISETCS UCIIOJIB30-
BaHME OPTONEIUYECKUX KOHCTPYKLUUNA HA BHYTPUKOCT-
HBIX UMIIaHTatax. [3,4]. OQHAKO BO3MOXKHOCTH MPO-
TE3UPOBaHMsI C ONOPOM Ha MMIUIAHTATHI HE SBIISETCS
JOCTYITHOM JUIsl ITMPOKOW OOIIECTBEHHOCTH M3-32 BbI-
COKOH CTOMMOCTH JICUEHUS], a TAKXKE OTPaHUYMBAETCA
PpAAOM OOLINX MPOTHUBOTIOKA3aHHUH, KOJIMYECTBO KOTO-
PBIX PacTeT B COOTBETCTBUH C yBEIMUEHHEM BO3pacTa
nanueHToB[5]. [loaToMy Hambosee pacmpocTpaHEH-
HBIM BHJOM OPTONEIMYECKUX KOHCTPYKIMH, MCTIONb-
3YEMBIX IS 3aMEIIeHUs] AUCTATBHO HEOTPAaHUICHHBIX
1 OONBIINX BKIIOYEHHBIX AE(PEKTOB 3yOHBIX PSAOB,
OCTal0TCs YacTHYHbIe cheMHble poTe3bl (U3IT).
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Haubonee 4acTo WMCMONB3yeMON KOHCTPYKIUCH
SIBJISIETCS YaCTHYHBIH ChbEMHBIH IUIACTUHYATHIA NpOTE3
C YyZIep>KMBAIOIIMMH KiIaMMepaMmH. JlokazaHo, YTO TO-
yeyHas KJIaMepHas (QUKcamus Ha OJWHOYHBIX 3y0ax
MPUBOIUT K 3HAUYNTEIHHOHN Meperpy3Kke UX MapoJoHTa
[6]. HanGoee cito>KHBIM TUIAHHPOBAHNE KOHCTPYKITHA
YaCTUYHBIX ChEMHBIX ITPOTE30B ABJISIOTCS MAIEHTHI C
COXpaHHUBIIUMIUCS SIMHUIHBIMA 3y0aMy Ha YETFOCTAX.

B »THX ciydasx B MOJIOCTH pOTa HAOIOTAIOTCS
KpaliHe HeyJIOBJIETBOPHUTEIbHBIC YCIIOBHSI aHATOMUYe-
CKOM peTeHINH, TaK KaK W3-3a MPeIbLIyIINX BOCIIAIN-
TENBHBIX M JUCTPOPHUUYECKUX IIPOLECCOB B KOCTHOM
TKaHH aTpodusi aNbBEOSIPHBIX OTPOCTKOB JOCTHIAET
3HAYUTEIIHHOW CTETICHHU, YTO IPUBOJUT K YMEHBIICHUIO

TUTOIIAH IPOTE3HOTO JIoXKa [7] . Y 3y0oB, erme co-
XpaHEHHBIX B IOJIOCTH PTa, KaK MPaBUIIO HAIUIIO aTPo-
(hust CTEHOK allbBEOJI, BCICACTBUE YETO BHIHOCIHBOCTD
WX TapOJOHTA CHW)KEHA, YTO TPUBOJIUT K OBICTPON HX
MoTepe B Cllydae HCIOJIH30BAHUS B KAUECTBE OIIOPEI
mof kiaamep . Hambonee kpuTHdeckoit 3Ta mpobdiema
SBJISIETCS B CJIydasix MMPOTE3WPOBAHUS HA HWKHEH ve-
JIFOCTH, TJIe IPOTE3HOE JIOKE MaJIO 10 IIOUIA U U OKPY-
JKCHO MOIIHBIMHU IIOJIBM)KHBIMH TKaHSMH, KOTOpBIE
NPUBOAAT K 3HAYUTENBHBIM 3KCKYpPCHSM IPOTE3a BO
BpeMsi QYHKIUH peuu U xeBaHus. B mpouecce monb3o-
BaHMsl HIDKHEUYEIIOCTHBIMH MPOTE3aMHU C TPaIUIIAOH-
HOU KJIaMEepHOW (pUKcanneil BOZHUKAIOT OCIIOXKHEHUS,
00yCIIOBJICHHBIE TIEpETrPYy3KOi 3y0OB BCIIEACTBHE IIO-
JIBIDKHOCTH CHEMHBIX OPTOIEIMYCCKIX KOHCTPYKITHH.
Ileperpy3ka OmOpHBIX 3yOOB MPUBOIUT K HX pa3pylie-
HUIO, PACKAYMBAHHIO WX YIAJICHHUIO, YTO €IIe OOJIbIIe
YXYJIIAaeT YCIOBUS Ul (UKCAIIMU ChEMHBIX IPOTE30B

Crioco0 (ukcanuu He TOJBKO HMEET 3HAYCHUE
JUIA yOepXKaHUS CbEMHOT0 MpoTe3a B MOJIOCTH pTa BO
BpeMsi DYHKIIMHU, HO U BIIMSIET Ha COCTOSTHUE TKaHeH 1a-
POJIOHTa, a CIE0BATEIILHO HAa CPOK CIIYXKOBI OMOPHBIX
3y60B. CyIlIecTBYIOT pa3inuHble BUIbl MEXaHUUECKOTO
KPEIUICHHUS CbEMHBIX MTPOTE30B,0THAKO CaMO¥i pacIpo-
CTpaHEHHOW ocTaeTcs KiraMMepHas Qukcanus. Cyre-
CTBCHHBIM HEJOCTATKOM HCITONB30BAHUS KIaAMMEPOB
MPU COXPaHCHWH ONWHOYHBIX 3yOOB SIBISIETCS Tepe-
rpy3Ka MapoJoHTa. AJITEpHATHBHEIM CIIOCOOOM TIPO-
TE3UPOBaHUS MPHU HATUYUU OIHMHOYHBIX 3YOOB SIBIIS-
I0TCS TIOKPBIBHBIE KOHCTPYKLMH CHEMHBIX IPOTE30B,
ONHMpaoIIHecs Ha aJbBEOJSIPHBIE OTPOCTKH U KOPHHU
3y00B W (uKcupyroumecss ¢ TMOMOIIBI0 3aMKOBBIX
kperuteHnid. K npenMyiiectBaM MOKpOBHBIX KOHCTPYK-
nui nepes oObraHBIMU KiIamepHbiMu YCIT oTHOCST
HaJIeXKHYI0 (HUKCALMIO 32 CUeT KaK MEXaHWYEeCKHX
KpeIUIeHuH, Tak ¥ (YHKIIMOHAJIBHON TMpHCaChIBacMO-
CTH, pABHOMEPHOE paclpe/iesIeHHe KeBATEILHOTO /1aB-
JICHUsI Ha TKaHU MPOTE3HOro JIoXka 1 Ooiiee (pU3HO0II0-
THYECKOE BEPTHKAILHOE HAIIPaBJICHUE HArPy3KH ONOP-
HBIX 3y0OB , OJCTETHMYECKHH BHJ IPU OTCYTCTBUH
BUJIMMBIX 3JIEMEHTOB KperieHus. Pa3BuTue BBICOKO-
TOYHBIX TEXHOJIOTHH JaeT BO3MOXKHOCTb YJIYUILIUTh Ka-
YECTBO CHEMHOTO IPOTE3WPOBAHMS 3a CUET MCIOJIB30-
BaHMsl B MOKPOBHBIX MPOTE33aX COBPEMEHHBIX BHJIOB
MEXaHUYECKUX KPEIJICHUH, B YaCTHOCTH 3aMKOBBIX,
OaJIKOBBIX U TEIECKOMUYECKUX CUCTEM (PUKCAITHH.

MarepuaJjbl 1 MeTOAbI

ITpoBeneno obcnenoBaHKe U OPTOIIEIMYECKOE JIe-
yeHue 24 ydenoBek B Bozpacte 65-80 seT ¢ 6oIbIINMHU

nedexramMu 3yOHBIX PSJOB M COXpPaHEHHWEM Ha YEIIo-
cTaX oanHOYHBIX (1-3) 3y0oB IlanuenTs! ObuTH pa3je-
JICHBI Ha JIBE KIIMHUYECKUe Ipynmnsl: 11 yenoBek, KOTo-
PBIM U3TOTOBMIIM TOKPOBHBIE TPOTE3HI C (pUKCcanuei Ha
cepuyecknx aTauMEHTaX COCTaBHIM OCHOBHYIO
rpymmy; 13 4enoBeKk, KOTOPBIM H3TOTOBHIM IPOTE3bBI
knmaccudecknmu Y311 ¢ xiramepHoi ¢pukcanmeii BOIUH
B KOHTPOJIBHYIO Tpymiy. [lanneHTsl HaXoAUINCH mox
JUCIIaHCEPHBIM HaA30poM B TeueHue 1,51er nocne us3-
TOTOBJICHUS CHEMHBIX NMPOTE30B.. M3roToBIEeHNE NPO-
TE30B OCYILIECTBIISIIIOCH COTJIACHO OOILETIPHHATHIM TEX-
HosorusaAM. llamueHTaM OCHOBHOM  KIMHUYECKOU
Tpynnbl ObUIM HM3TOTOBJIEHBI MOKPOBHBIE MPOTE3bI C
IUIACTMACCOBBIM 0a3MCOM M (pHKCaled C MOMOILBIO
ceprIecKnX MOIyTaOUIbHBIX 3aMKOBBIX KpEIICHUH
PAcIIONIOKEHHBIX HMHTPAaKOPOHAPHO HA INTH(TOBBIX
BKIaakax. OmopHbIe 3yObI MOAJICKAIN YHIOJOHTHYIC-
CKOMY JICYEHHUIO H YKOPauUBAJIICh 0 YPOBHS 2 MM HaJ
JecHeBbIM KpaeM. KopHeBble KaHambl IpenapupoBa-
JMCh TOJA LEJBHONUTHIE ITH(QTOBBIC BKIAAKH CO-
[JIACHO OOIICTIPUHATHIM TpeOoBaHusM. [lonyuanu ana-
TOMHUYECKHE OTTHUCKH JUIS M3TOTOBIICHHS OKKIFO3UOH-
HBIX BQJIMKOB M JKECTKUX HMHAWBUAYaIbHBIX JIOXKEK.
ITocne ompeneneHus EHTPAIHLHOIO COOTHOIICHHS Ye-
JIIOCTEH HPOBOIMIN MOATOHKY WHAMBHUIYATbHBIX JIO-
JKEK C TIOMOILBI0 QYHKIIMOHATIBHBIX P00 ['epOeTa, Kak
Ipu IONHOH aneHTHn. Ha pabodeil Momenu ocymecTs-
JSUI0CH MOZAEINPOBAHUE ITH(HTOBBIX BKIAJIOK C ITATPH-
amMu c(eprUuecKUX aTaYMEHTOB ¥ ChEMHOT'0 [IPOTE3a C
MaTpPUYHBIMHU YacTsIMH KpeIUieHus B 6aszuce. Baytpu-
KOpPHEBbIE BKJIAJBIIIN HCIIOIB30BAIN IS YCTAaHOBKH
MaTPUYHOM YaCTH 3aMKOBOT'O KPEIJICHUs, KOTopas pas-
MeIlajgack B HaJ IeCHEBOH 4acTU B IMPOEKIMU LIEHTpa
KOpHA. MaTpHU4Has 4acTh 3aMKOBOTO KPEIUIEHUS yCTa-
HaBJINBANAch B 6a3e HECHEMHOTO MPOTE3a ; JKECTKOCTh
CHJIMKOHOBOW MaTpHILIbI JJIsl KPEIUIEHHs] BHIOUpAIN B
3aBHCHUMOCTH OT IOAATIMBOCTH CIHM3UCTOH OOOJIOYKH
— TIpU YMEPEHHO CTeNneHH MOJATIMBOCTH HCIIONB30-
BaJIM JKEJITBIE MAaTPHUIBI CPeIHEH KECTKOCTH, IIPH 3HA-
YUTENILHOM TOJATIMBOCTH — MSTKHE KpacHbIe Mart-
punbL. ["panuie! 6a3rca KOHCTPYHUPOBAIN KaK ITPH MOJ-
HOW aJIeHTHUH C CO3/IaHWEM KpPaeBOT'O 3aMbIKAIOLIETO
KJlarnaHa. JTo NPEMATCTBYET MONaJaHNI0 BO3yXa O]
HpoTe3, KOTOPBIN BO BpeMsi (PYHKIIMOHUPOBAHUS yep-
JKHBAETCS HA YENIOCTH 3a CYEeT Pa3HHIbl TaBICHUS
MEXy BHEIIHEH Cpeoif U B MPOCTPAaHCTBE 1MOA Oa3u-
COM.

Pe3ysabTaThl HccIeI0BaHUA U UX 00Cy:KAeHUe
B ocnosHoi#t rpynme 4 (36,36%) nun umenu nedext Ha
BepxHUA, 7 (63,67%) — Ha HIDKHEH YEIIOCTH; U3 HUX CO
COXPaHHOCTBIO Ha YeNrocTH Tpex 3yoo — 1(9,1%),
IByX 3y60B —7 (63,63%), oqHoro 3y6a — 3 (27,27%) ue-
noBeka. B koHTpombHOH Tpymme 5 (38,46 %) mnmn
nmenu edekT Ha BepxHed, 8 (61,54 %) — Ha HIDKHEH
YeNOCTH; U3 HUX COXPaHEHHE Ha YEeNIOCTH Tpex 3yOoB
-y 2 (15,39 %), nByx —6 (46,15%), ogHoro — y 5-tu
(38,46%) uemoBek. KnmHWYEeCKyI0 OLIEHKY pe3yibTa-
TOB OPTOMEINYECKOTO JICUCHHS IPOBOIMIN depe3 6
Mecsnes, 1 u 15 roga mo TakuM ke mapamerpam, Kak
HAJIMYME BOCHAJICHHS TKAaHEW MaprHHAIBHOTO TIapo-
JIOHTa, IMHAMHKa aTpo(uu KOCTHOM TKaHM B y4acTKe
OIIOPHBIX 3yOOB M MX MOTEps Ha NPOTSHKEHUH BCETO
CpOKa HOJIB30BaHUs IPOTE3aMHU
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Uepes 6 MmecsiLeB mocie NpOTe3UPOBAHUS y JIUIL
OCHOBHOH M KOHTPOJILHOM I'PYMNITbl KIMHUYECKUX H3-
MEHEHHMH COCTOSIHUSI TKaHEH Iapo/lOHTa OMOPHBIX 3Y-
60B 110 CPAaBHEHHUIO C COCTOSIHHEM JI0 TPOTE3NPOBAHUS
HE BBISBJICHO. B KOHTpOJIbHOMW rpynne B TEUEHHUE Toa
MOJIF30BAHUE TIPOTE3aMH C KJIaMepHOU (ukcammeit 2
(15,38%) 3yba OBLIO TOTEPSHO W3-3a 3HAYMTEIHHOMN
noaBwKHOCTH. IloTepst OMOpHBIX 3y0OB y MAIMeHTOB
OCHOBHOH rpynnsl B TedeHue 1.5 roxa nosiab30BaHUS
MPOTE3aMU C 3aMKOBBIM KpEIUIEHHEM He oTMedeHa. B
KOHTPOJILHOM TpyIIe, TJe MalueHThl I0JIb30BAINCH
MpOoTe3aMH C KJIaMepHOH (huKcauuei, B TeUeHHE MOy-
TOpa JIET KOJIMYECTBO MOTEPSHHBIX ONOPHBIX 3y0OB
yBenuuuiocs eme Ha 4(30,76).Mcxoas u3 pe3yabTaToB
KIMHUYECKOTO HAOIIONCHUS YCTaHOBJIECHO, YTO Y JIUI]
KOHTPOJIBHOM TPYIIHBI, KOTOpbIe monb3oBanmuck Y311 ¢
KJIaMepHO# (ukcaruei, arpodudeckne H3MEHEHUSI
TKaHeH TapoJOHTa OMTOPHBIX 3y00B pa3BUBAINCH OoJree
OBICTPO M MMeNH 0oJiee TSHKEITYIO CTETICHb, YeM Yy JIUIT
OCHOBHOHM TPYHIIBI, KOTOpPBIE MOJIB30BAINCH MOKPOB-
HBIMH TIPOTE3aMU ¢ (UKcalield Ha aTauMeHTax. B te-
YeHHE PEeKOMEH/IOBAHHOTO MOJYTOPOTOIUYHOTO CPOKa
IMOJIb30BaHUA KIIAMCPHBIMU MNPOTE3aMU Yy MNMAalOHUCHTOB
KOHTPOJBbHOM TIpymnmel Obuto motepsHo 6 (46,15%)
OTIOPHBIX 3y0OB; Taxke B KoHIle aToro emie y 4 (30,76
%) 3y0OB aTtpodus SUEHCTHIX CTEHOK JIOCTHIJIA Tpe-
TBEH CTETCHM, YTO HCKJIIOYWIO MX JaJbHEWIIee Hc-
TOJTB30BaHUE TS (PUKCAIMN JTFOOBIX OPTOMEIMIECKUX
KOHCTPYKIUH. Y JIUII OCHOBHOH I'PYMITBL, TAC TS (PUK-
calMyl MPOTE30B HCIIONb30BaHBI C(EpHUECKHE aTad-
MEHTHI, CIIy4aeB ITOTEPH ONIOPHBIX 3yOO0B M3-3a paciia-
ThIBaAHUA HC BBIABJICHO, B KOHIE KOHTPOJBHOI'O CpOKa
MOJIB30BAHUS MPOTE3aMHU TakKe OOHApYKEHBI 3yObI C
TPeThel CTENeHbIO aTPOUH SIUSHCTHIX CTEHOK, HO KO-
JIMYCCTBO TaKHUX 3y6OB MEHBUIC, YEM Y JIMI KOHTPOJIb-
Hoit rpynmbl — 1 (7,69 %) cnyyau (nmpotus 4 (30,76 %)
CIIydaeB B KOHTPOJBHOHN Tpymie. ITO MOXXHO 0OBsC-
HHUTbH TEM, YTO IIPUMEHEHNE MOKPOBHOH KOHCTPYKIIUH
MPOTE30B yMEHBIIAET JEHWCTBHE TPAHCBEP3AIHLHOTO
KOMITOHEHTa JKEBAaTEJIbHOH HAarpy3KH Ha OIIOpHBIC
3yOsb1. Vcrionb3oBanue it pukcanyuy mpoTe30B arad-
MEHTOB, PAaCHOJIOKCHHBIX MHTPAKOPOHApHO B IPOEK-
N KOpHEH, obecriednBaeT Ooiee PHU3MOIOTHIECKOe
pacnpeieneHue *KeBaTeJIbHOro JaBJIeHUS] Ha ONOPHBIN
3y0, 4eM B CiTydae UCIOIb30BaHusI Kiaamepa. Takum 00-
pa3oM, KOHCTPYKIUsI TOKPOBHOTO MpoTe3a odecreyn-
BAaeT MCIOJIb30BAHUE BCEX BO3MOXKHBIX (PAKTOPOB (PpUK-
Caluy — MEXaHUYECKOT0 KPEIJICHUS, aHATOMUYECKON
pETEeHLIMH MPOTE3HOTo JIOXKA, aJre3ny 0asuca K CIU3H-
CTOH 000JI0YKE M CO3JaHUIO 3aMbIKAIONIET0 KianaHa.
BnaronpusiTHele pe3ynbTaThl COXpAaHEHUS IpUEeMIIe-
MOT'O COCTOSIHHSI TKaHEH MapoJIOHTa OMOPHBIX 3yOOB

TaKKe JOCTUraloTCsi NMPU HCIIOJIb30BaHMU cdepuue-
CKHMX aTauMEHTOB B JPYTMX KOHCTPYKIMAX YACTHYHBIX
CbeMHBIX. [Ipy HaMMYUKM OJMHOYHO PACIOJIOKEHHBIX
KOpHEH 3y0OB, MEpeKphITHS WX 0a3ucoM MpoTe3a U
YCTaHOBKU 3aMKOBOTO KPEIUICHUS HO3BOJIET CO3/aTh
JOTIOJIHUTENBHBIA MYHKT (QUKCALMK NPOTE3a U 3aMel-
JUTH TIporiecc atpodun 0e33yObIX yJacTKOB abBEO-
JSIPHBIX OTpOCcTKOB. KoHCcTpynpoBanue Gasuca ¢ rpa-
HHLAMH ITOJTHOT'O CHEMHOTO MPOTE3a MO3BOJISCT YIIy-
INTh (UKCALUIO TaKKe 33 CUeT (PYHKIMOHAIBHOTO
MIPUCACBIBAHMS, OTCYTCTBHE BUAMMBIX YaCTel MEXaHH-
YEeCKUX KpEIUICHHH co3iaeT Oosee SCTeTHYECKUi BHI
IPOTE30B.
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Abstract

The problem of replacing the partial absence of teeth remains relevant and today due to the high prevalence
of defects in the dentition.One of these methods is the use of fixed metal-ceramic bridges, fixed both on abutment
teeth as well as on implants. It is known that for the duration the se of these structures is particularly affected by
hygiene oral cavity, which can be carried out both with a toothbrush and and with the help of irrigators.

The aim of the study was a clinical study of the effect of the use irrigators on periodontal condition and oral
hygiene in patients with based on natural teeth and implants. 25 patients who underwent orthopedic treatment with
the use of aesthetic metal-ceramic fixed prostheses. The first group consisted of 13 patients with prosthetic
ceramic-metal bridges, which after fixation fixed structures used an irrigator. Of these, five patients fixation of
fixed prostheses on implants was carried out. second group consisted of 12 patients prosthetized with metal-
ceramic bridges, which, after fixing fixed structures used a toothbrush. Four of them have dentures fixed was
carried out on implants. Study of the state of oral hygiene was performed using the PBI gum bleeding index,
hygiene index Sillnes-Loe and Schiller-Pisarev samples, which were determined before fixation of orthopedic
structures, after one month and three months after prosthetics. When performing the study, we used JETPIK
irrigators, the peculiarity of which is the use smart floss technology that combines the power of a water jet and
penetrating power of pulsating dental floss. Irrigator provides deep cleansing in places inaccessible to a
toothbrush, strengthens the gums. With the help of clinical examination methods, in in particular indexes of
bleeding gums, oral hygiene, samples Schiller-Pisarev, it was proved that in patients who used the JETPIK
irrigator, one and three months after the fixation of fixed dentures these indicators were significantly better than

in patients who only a toothbrush was used for oral hygiene.

Keywords: fixed dentures, irrigators, oral hygiene, Abutment teeth, fixed constructions, irrigators.

The rapid development of modern society is
characterized not only by rapid development of
modern technologies, but also high requirements for
the physical characteristics of the human body. One
of of them is an aesthetic component, due, in
particular, condition of the oral cavity. A number of
factors are known to influence high aesthetic
characteristics: balanced nutrition, compliance with
oral hygiene, hereditary factors, as well as, environ-
mental influence [1]. However, the problem of
substitution of partial lack of teeth remains relevant
today due to the high the prevalence of defects in the
dentition [2, 3] One of these methods is the use of
non-removable metal-ceramic bridge-like prostheses
fixed both on natural abutment teeth and on implants. It
is known that for the duration of data use structures are
particularly affected by oral hygiene, which can be
carried out both with the help of a toothbrush and
irrigators [4, 5, 6]. than a conventional toothbrush,
because it completely washes even smallest food
items. This is what prevents reproduction of microor-
ganisms and prevents the development of inflamma-
tory processes in oral cavity. Among the advantages
of the irrigator is the simplicity in use; helping to
stop bleeding from the gums, bad breath and plaque;
improving local exchange

substances, blood flow, and also it provides therapeutic
and prophylactic action. According to the literature,
only 1.0% of patients know prorigators, which should
be recommended by dentists [7]. What cleaning of
proximal surfaces of teeth with interdental brushes is
the most effective method of removing dental plaque.
Flossing has been shown to be generally ineffective in
removal of dental plaque [8]. use of 0.06% chlorhexi-
dine at irrigation with an irrigator can be a valuable ad-
dition to oral hygiene mouth in patients with implants.
Oral irrigator combined with 0.2% chlorhexidine solu-
tion is highly effective in reducing the area biofilms .
Daily use of an irrigator in combination with a manual
brushing your teeth is much more effective in reducing
gingival bleeding than flossing, as defined under 4-
week study . It was found that the total amount of
plaque removed by the oral irrigator reached approxi-
mately 40.7+16.7% compared to 71.6£11.5% with
electric toothbrush. But an electric toothbrush causes
much more gingival injuries than an irrigator . Cur-
rently up to date is the question of the effectiveness of
the use of irrigators in patients for prevention of exac-
erbations of periodontal diseases and after orthopedic
treatment. Therefore, the aim of the study was a clinical
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study of the effect the use of irrigators on the condition
of the periodontium and oral hygiene in patients based
on natural teeth and implants.

Materials and Methods. We examined 25 patients
who underwent orthopedic treatment using aesthetic
ceramic-metal fixed prostheses. Of these, five patients
underwent fixation of fixed prostheses on implants. The
second group consisted of 12 patients who were pros-
thetized with ceramic-metal bridges, who, after fixing
fixed structures, used a toothbrush. In four of them, the
fixation of prostheses was carried out on implants.
months after prosthetics. The ARVI papilla gingival
bleeding index was determined using a bellied probe,
which was used to probe the gingiva of the papillae of
the oral and vestibular surfaces of the teeth of the op-
posite halves of the jaws, exposed and removed.
JETPIK, the peculiarity of which is the use of smart-
flos technology, which combines the power of a water
jetand the penetrating ability of a pulsating dental floss.
The irrigator provides deep cleaning in places inacces-
sible to a toothbrush, strengthens the gums. Due to the
mechanical friction of the floss, food microparticles
and bacterial plaque are easily removed from open sur-
faces and hard-to-reach places (Fig. 1). The results of
the study did not differ and amounted to 2.53+0.34 in
the first group, and 2.65+0.21 points in the second.
Such values of these indicators are due to the state of
the gums after the preparation of the abutment teeth and
the absence of artificial crowns. However, already a
month after fixation of fixed bridge-like prostheses, the
RVI index was significantly lower in patients who used
an irrigator and amounted to 1.5 + 0.27 points, while in
patients who used a toothbrush, they were 2.03 = 0,23
points. Further analysis of the clinical situation indi-
cates that already three months after the fixation of ce-
ramic-metal bridges in patients of group I, the RVI in-
dex significantly decreased and amounted to 0.4140.08
points and was accompanied by the absence of bleeding
gums, and in patients of group II it was 0.82 + 0.15
points and was characterized by the appearance of sep-
arate pinpoint foci of bleeding (Fig. 2). To determine
the hygienic index in the area of the abutment teeth, the
Sillness-Loe hygienic index was used, which was used
to determine the presence of plaque on the distal, me-
dial, scoring system, points were determined and the re-
sulting amount was divided by 4. Analysis of the results
obtained showed that patients who used only a tooth-
brush for oral hygiene care, the hygiene index one
month after fixing the prostheses was higher than in pa-
tients who used an irrigator and amounted to 1.27 +
0.21 points compared with the first group -0, 91+0.19.
Three months later, this indicator improved signifi-
cantly, but was significantly worse - 0.68+0.04 points
than in patients of group I - 0.51£0.05 points. Charac-
teristics of the index of hygiene in patients of group I is
characterized by a significant significant improvement
in oral hygiene already a month after using the irrigator
- 0.91 £ 0.19 points, as well as a significant improve-
ment in these indicators after three months - 0.51 +0.05
points (Fig. 3). To determine the intensity of the inflam-
matory process of the gums, the Schiller-Pisarev test
was performed, which consists in the lifetime coloring
of gum glycogen, the amount of which increases with

inflammation. This test was used to determine the pres-
ence and extent of inflammation. .18 and 2.91+0.19
points, which indicates a moderately pronounced in-
flammatory process. However, one month after the fix-
ation of prostheses and the application of appropriate
methods of maintaining oral hygiene, the indicators of
the Schiller-Pisarev test significantly improved and
amounted to 2.33 + 0.07 points in patients of group I
and 2.53 £+ 0.21 points in patients of group II, which are
a sign of a mild inflammatory process in group | and its
absence in these patients three months after fixing
metal-ceramic bridges and using an irrigator (in partic-
ular, after three months, the Schiller-Pisarev test was
0.91 £ 0.27 points in group I patients and was signifi-
cantly better than in the previous period, and better than
the indicator in the Il group of patients, which was 1.17
+ (.16 points after three months. It has been proven that
the use of irrigators contributes to the achievement of
positive long-term clinical results after orthopedic
treatment.

Conclusions. A feature of modern JETPIK irriga-
tors is the use of smart-flos technology, which com-
bines a powerful jet and the penetrating power of pul-
sating dental floss and provides deep cleaning in places
inaccessible to a toothbrush, strengthens the mass. Due
to the mechanical friction of the floss, micro-particles
of food and bacterial plaque are easily removed from
open surfaces and hard-to-reach places, and good oral
hygiene is achieved. Pisarev, it was proved that in pa-
tients using JETPIK irrigators, these indicators are sig-
nificantly better one and three months after fixation of
fixed dentures than in the group of patients who used
only a toothbrush for oral hygiene.
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The given article is devoted to the issues of CLIL policy in the context of lifelong education in Kazakhstan.
It is well-known that lifelong education refers to a certain constant, continuous improvement of knowledge, skills
and habits of a person, associated with the need to be relevant in the modern professional and at the same time
social environment. The review of scientific and pedagogical literature on the study of lifelong learning and CLIL
policy is presented in the work. Furthermore, the authors dwell on the lesson plan using CLIL technology of the
class conducted in Information Technologies Department for thelst course students of Information Technologies

educational program in Dulaty University.
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It is well-known that CLIL is a way of teaching
academic subjects "through a foreign language™ (teach-
ing content through foreign language) and teaching a
foreign language "through the subject itself" (teaching
foreign language through content). CLIL assumes the
duality of subject content and language learning. The
term "lifelong education™ has many meanings. First,
lifelong education refers to a certain constant, continu-
ous improvement of knowledge, skills and habits of a
person, associated with the need to be relevant in the
modern environment (professional, social). Secondly,
this term refers to the system of views on the educa-
tional process as a whole. This system considers educa-
tional activities as an integral and fundamental compo-
nent of a person's lifestyle at any age; it assumes the
need to complete the educational ladder with new steps
designed for all periods of a person's life. Third, life-
long education provides for the continuous enrichment
of the creative potential of the individual, the develop-
ment of a person as a creative person.

Nowadays, lifelong education is interpreted as a
single system of state and public educational institu-
tions, which ensures the organizational, substantive
unity and continuity of all levels of education. The so-
lution of the problems of education and training, pro-
fessional training of a person should, on the one hand,
take into account the current and future social needs, on
the other hand, satisfy the desire of a person for self-
education, versatile and harmonious development
throughout life.

The origins of the idea of lifelong education can
be found in the views of Confucius, Socrates, Aristotle,
L. A. Seneca, Voltaire, J. V. Goethe, J. J. Rousseau,
who associated them with the achievement of full de-
velopment of a person as a personality. The first at-
tempts to implement the idea of continuous education
were made in the XII-XIV centuries. In the cities of
Europe on the basis of the so-called "workshop

schools", which were opened and maintained by craft
workshops [1].

Yan Amos Komensky, the Czech humanist
teacher, is considered to be the founder of modern ideas
about lifelong education, his works contain the main
idea that is currently reflected in the concept of lifelong
education. The idea of continuity of education received
new interpretations in the country after 1917, which
was facilitated by the formation of a new education sys-
tem. New forms and types of educational institutions
have appeared, including those for adult education and
professional development of the working population.
However, by the end of the 60s of the XX century, the
concept of lifelong education failed, and did not have
time to become a central educational system. Appeals
to this problem were based largely on the intuition of
individual scientists and practitioners.

The term "lifelong education” was first used in
1968 in the UNESCO materials, and in 1972, a
UNESCO decision was adopted that recognized life-
long education as the main principle, the "guiding
structure" for innovations or reforms in education in all
countries of the world. Currently, much attention is
paid to the development of the system of lifelong edu-
cation. Life puts forward its own requirements: to de-
velop a person's ability to respond quickly to all
changes, to take the initiative, to develop communica-
tion skills, etc. In a rapidly changing world, even a very
good education may not be enough. The goal of educa-
tion, related to the ability of a person to adapt to con-
stantly changing living conditions, has changed. Grad-
ually, "education for life" is replaced by "education
through life" [2].

Indeed, lifelong education is a constant improve-
ment of a person's knowledge and skills, caused by the
need to "keep up with the times", the desire to be in
demand in the existing professional and social environ-
ment. In addition, lifelong education is an important
component of the interaction of science, economics and
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education. The idea of lifelong education also emerged
as a response to the dynamic changes in science and in-
dustry. In most countries of the world, it was associated
with learning, and later with the need for personal de-
velopment in the process of lifelong education [3].

The development of the system of lifelong educa-
tion is one of the most important areas of educational
activity, which implies the continuity of processes in
the systems of preschool, general secondary, primary,
secondary, higher, postgraduate and additional profes-
sional education. The effectiveness and possibility of
educational activities are determined by the interrela-
tionships between the various stages of the innovation
cycle, producers and consumers of services; firms, the
market, the state and other social partners. Lifelong ed-
ucation can be considered as part of the structure of
"lifelong learning" [4].

The system of lifelong education is widespread all
over the world. A modern person should not only have
certain skills and abilities, but also be able to learn, con-
stantly strive to enrich their knowledge, develop skills,
find various sources of information, i.e. engage in self-
education.

Self-education may include:

- obtaining a good secondary professional, higher
professional education;

- mastering foreign languages;

- improvement of their cultural and technical level,

- constant striving to obtain new skills and abili-
ties, their rapid updating and replenishment;

- improvement of such qualities as discipline, re-
sponsibility, initiative, creative approach to activity.
Thus, the goal of lifelong education is not only to teach
a person all his life, but also to teach him himself [5].

The components of the system of lifelong educa-
tion are:

- educational programs;

- educational structures;

- financing and management mechanisms;

- social environment.

The system of lifelong education is aimed at the
implementation of the following functions [6]:

- ensuring the adaptation of a person to the con-
stantly changing conditions of not only professional ac-
tivity, but also the social environment by providing op-
portunities for the organization of an individual educa-
tional trajectory throughout life;

- strengthening, combining the educational re-
sources of the society;

- formation of educational social partnership as a
component of civil society.

Lifelong learning refers to the process of gaining
knowledge and learning new skills throughout your
life. Many people continue their education for personal
development and fulfillment, while others see it as
a significant step toward career advancement [7].

The change of the paradigm of "lifelong educa-
tion" to "lifelong education" has revealed a new con-
cept for the Republic of Kazakhstan — "lifelong educa-
tion". The content of this term is perceived by many
ambiguously, and there are several reasons for this. On
the one hand, it is associated with the three — level train-
ing system "bachelor — master - doctoral", the transition

to which was carried out in the national educational sys-
tem of the republic within the framework of the Bolo-
gna process. This system is focused both on the assign-
ment of qualifications (bachelor's degree), and on the
award of academic (master's degree) and academic de-
grees (doctoral degree) in accordance with the estab-
lished procedure. With its introduction, the process of
obtaining education has become multi-level (pre-uni-
versity, university and postgraduate training), multi-
stage (school, college, university, master's degree, doc-
toral degree) and continuous-in the literal sense of the
word [8].

According to the typology proposed by UNESCO,
this type of lifelong education is usually called formal,
that is, provided by special educational institutions, ac-
cording to established standards, with the involvement
of specially trained personnel.

In our republic, there is an obvious trend of an in-
creasing role of enterprises in financing the profes-
sional development of their employees (usually through
the organization of corporate training seminars), which
is more due to commercial interests than to such a con-
cept as "social responsibility of business". The degree
of state participation in the financing of non-formal
lifelong education is limited by tax benefits, which are
not of significant interest to business.

Today, along with information and communica-
tion competence, multiculturalism is recognized by the
global education community as one of the main direc-
tions in the field of education in the formation of a com-
petent and global educational space. In the 90s, within
the framework of the policy of multilingual develop-
ment in Europe, the CLIL method was developed. The
role of information and Communication Technologies
is constantly increasing. The formation of key compe-
tencies is facilitated by training in English, conducted
using the CLIL method (Content Language Integrated
Learning). The peculiarity of this method of teaching is
that in different teaching situations, classes are con-
ducted in two languages (domestic and foreign) using
the appropriate language for a given period of study and
learning goals.

The main goal of the CLIL method is to reduce the
teacher's speech and, on the contrary, develop students
"ability to communicate with each other.

Content (content) — knowledge, business, skills in
the subject area that form information competence, i.e.
the skills and ability to independently search, analyze,
select, process and transmit the necessary information
[9];

Communication - teaching a language that offers
additional use of foreign language knowledge, rather
than learning a foreign language in the classroom, so
that students use a foreign language when learning, as
well as learn how to use it. This aspect forms commu-
nicative competencies, as the ability to listen, ask ques-
tions and formulate clear answers to them, listen care-
fully and actively discuss the issues under considera-
tion, understand the opinion of your partner and give
them a critical assessment develops the ability of per-
sonal language communication;
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Cognition — develops cognitive and thinking skills
and contributes to the formation of educational compe-
tencies that ensure good training of students in one or
more areas of study [10].

Culture - an aspect of the development of general
cultural competence by means of knowledge of the
world, presenting itself as a part of Culture, Under-
standing and perception of an alternative culture, ensur-
ing the assimilation of the language of culture.

Thus, conducting in English using the CLIL
method provides meta subject connections and allows
you to achieve practical results in the development of
the principles of a new educational standard, in partic-
ular, develops cultural awareness, internationalization,
language competence, not only readiness to study, but
also the ability to apply new knowledge in life and, ac-
cordingly, increase life motivation, achieve the goal of
success, and ultimately the main goal — it leads to the
formation of professional competencies of future grad-
uates, increasing their mobility and ability to adapt to
rapidly changing life situations [11].

The development of professional competence of
teachers is a tool for improving the quality of Educa-
tion. In modern society, where science and technology
are developed, the education system requires competi-
tive specialists with developed professional competen-
cies. For this purpose, there is a need for subject — spe-
cific integration in the training process in accordance
with the requirements of the time. That is, CLIL tech-
nology is one of the main ways to solve this problem.

We are going to show a lesson plan using CLIL
technology (conducted in Information Technologies
Department in Dulaty University, 1st course)
installa-

Course «Communication network

tions»

Lesson topic: Reliability of communication
routes. End-to-end cable installations. End installations
of coaxial cable

Lesson type — theory, component lesson

The aim of the lesson:

a) Educational — to check the students’ knowledge
on the subject, the ability to use

student’s knowledge effectively and readily in ex-
ecution

b) Developmental — to improve students’ respon-
sibility, knowledge, develop the right attitude to life,
thinking development, study carefully the general pub-
lic

Method of lesson: presentation, interpretation, in-
terviews, lectures elements, question-and-answer, de-
velopment, approval, repeat.

Visual aids and technical equipment: Interactive
whiteboards, books, handouts, samples

Procedure of the lesson

Organization moment:

a) Greeting with students

b) Checking up the attendance

¢) Paying attention to the readiness of the class-
room

Introducing with the first slide

CONMMUNICATION &
NETWORK INSTALLATION

Plan

1. To divide into groups (to divide the with the
method of construction, assembling the pieces of the
pictures, assessment worksheet)

2. Home task (group, individual work)

3. Defining the content (new theme,
ture,Video)

4. Assessment

5. Meditation (poster)

6. Reflection

7. Home task

Progress:

1. Homework: Safety of fiber optic cables from
various obstacles

List of references:

1. Nietalieva Zh. Zh. "Ways of communication",
2017

2. Belorussov N. I. " Electrical cables and wires".
M, "Energy", 2019

Familiarization of students with the system of
scoring points based on achievement criteria.

pic-
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According to the homework:
Group work (working in a group, analyzing the progress of work, sharing and performing tasks | 3 scores
with solidarity, be responsible)

Opening a topic based on this image 1 score
Answer on behalf of the group on a given task (leader) 3 scores
Show activity in a group

1 token 1 score
2 tokens 2 scores
3 tokens 3 scores
4 tokens 4 scores
5 tokens 5 scores

Individual work
Answer test questions
To 5 questions

To 4 questions

To 3 questions

To 2 questions

To 1 question

Checklist:

Number of points by Criterion Score Grade
Full name of the student A B C
Omar Serik
Mustafa Aruzhan
Omirzak Moldir
Akbay Amina
Nursultan Diana
Abdenbay Madiyar
Zaripulla Mukhtar

N[OOI WIN(F-

Converting points to grades:

Number of points scored Grade
17-20 “5”
13-16 “4”
10-12 “3”

Assessment: Evaluation according to the point system
Recognition of meaning: A new lesson
Topic: Reliability of communication routes. End-to-end cable installations. End installations of coaxial cable.

Plan:
1. Capacity of communication lines 1. XKonaappiH eTKi3y Kabineri
2. subscriber cable devices: Kroos, box, plinth 2. AboreHTTiK Kabenb: Kpooc, 60KC, IHHTYC
3. coaxial cable 3. Koakcuan sl kabein
4. types of coaxial cables 4. Koakcuasisl KabenbaepIiH Typiepi

Working with the copybook: term words, abbreviated words

List of references: Nietalieva Zh. Zh."Ways of communication”, 2017

Video: Ways to use coaxial cables

Thinking: The poster is made according to the method of protection

Progress: Protection of the project by each group on the specified illustrated topics
Project topics for groups:

Kroos 5 scores
Boxing 5 scores
Plinth 5 scores
Cable 5 scores
Project protection by poster method 5 scores




Norwegian Journal of development of the International Science No 85/2022 43

Assessment: Calculating the number of points for
tokens

Reflection: Feedback (What did we learn? What
did we know? What do | want to know?)

Homework assignment

If so, the most effective way to implement an inte-
grated educational program is to learn English. Learn-
ing English is a huge task and responsibility for all of
us.

Conclusion

The content of school teacher training using the
CLIL methodology should not be limited solely to
teaching a foreign language, but should include theo-
retical and methodological aspects necessary for the ef-
fective integration of new language material and sub-
ject content within the framework of one lesson.

Coming to the conclusion, we want to say that
teaching English with the help of CLIL technology is
not only relevant now but also it provides us opportu-
nities to introduce a wide range of cultural contexts to
help students develop positive attitudes and become
aware of the responsibilities of global as well as local
citizenship.

CLIL unites language teachers and subject teach-
ers. CLIL helps students discover and develop multiple
skills - so-called pluriliteracy skills.

REFERENCES:

1. Zaitseva, O. V. Lifelong education: basic con-
cepts and definitions / O. V. Zaitseva // Bulletin of
TSPU.-2009.- No. 7.-p.106.

2. CoBpeMeHHas HayKa: OT TEOPUH K MPAKTHKE:
MoHorpadus / AkzurutoB A.P., ApanacreBa A.B., by-
3ud A.H. [u np.]; mox obmieit penakuumeii ['.10. ['yns-
eBa; MexayHapOoAHbII LEHTP HAyYHOIO COTpYAHHUYE-
ctBa "Hayka u mnpocemenue". — Ilenza: MIJHC
"Hayxka u Ilpocsemenune", 2020. - 170 c.

3. Continuing education [Electronic resource].-
Access mode: http// www.womanwiki.ru

4. Christiane Dalton-Puffer. Outcomes and pro-
cesses in Content and Language Integrated Learning
(CLIL): current research from Europe. Werner Delanoy
and Laurenz Volkmann, (eds.) Future Perspectives for
English Language. Teaching. Heidelberg: Carl Winter,
University of Vienna, 2018. 19 p.

5. http://edu-resource.net (subject-language inte-
grated training).

6. Coyle D. Content and Language Integrated
Learning Motivating Learners and Teachers
. http://blocs.xtec.cat/clilpractiques1/files/2008/11/slrc
oyle.pdf

7. Kozhamzharova, D. P., Issabekova, G. B.,
Duisenova, N. T., Akhmetova, A., & Eskermesova, G.
(2019). The main results of research on the CLIL pro-
ject in Taraz State Pedagogical University. Journal of
Advanced Pharmacy Education and Research, 9(1),
38-43.

8. Caiit European Centre for Modern Languages
of the Council of Europe: European Framework for
CLIL Teacher Education [Daexrponnsiii pecypc]. —
Pexum moctyma: https:// www.ecml.at.

9. Zhetpishayeva B.A. Theoretical Model of
training the CLIL-teacher in the terms of the higher ed-
ucational institutions / B.A. Zhetpishayeva, A.E. Ku-
beeva, A.K. Kitibaeva // Strategiczne pytania § wia-
towej nauki: Materialy XIV Miedzynarodowej nau-
kowi-praktycznej konferencji (07-15 lutego 2018
roku). — Warszawa, 2018. — P.70-77.

10. Goris J., EJPG Denessen, LTW Verhoeven
(2019) Effects of content and language integrated
learning in Europe A systematic review of longitudinal
experimental studies. European Educational Research
Journal 18(2):147490411987242

11. Nguyen, The Content and language integrated
learning in Vietnam: evolution of students' and teach-
ers' perceptions in an innovative foreign language
learning system, 2019.


http://www.womanwiki.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Fblocs.xtec.cat%2Fclilpractiques1%2Ffiles%2F2008%2F11%2Fslrcoyle.pdf
http://infourok.ru/go.html?href=http%3A%2F%2Fblocs.xtec.cat%2Fclilpractiques1%2Ffiles%2F2008%2F11%2Fslrcoyle.pdf

44 Norwegian Journal of development of the International Science No 85/2022

EFFECTIVENESS OF THE VIRTUAL LEARNING ENVIRONMENT

Polumeeva I.

Saint-Petersburg University of Management Technologies and Economics

Abstract

https://doi.org/10.5281/zen0d0.6594685

The article by Polumeeva I.N. considers the issue of creating by a teacher an effective learning environment
that has a positive impact on both the teaching process and the learning process, indicates the need to maintain
personal contact established between the teacher and the student, draws attention to the use of visual tools to

improve the effectiveness of the learning environment.
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Nowadays, there are several forms of higher edu-
cation, and applicants make their choice, justifying it
with a specific reason. Many opt for full-time education
in order to immerse themselves in the educational envi-
ronment and gain fundamental knowledge in the cho-
sen direction with personal contact with teachers. Ac-
cording to the press center of the Administration of St.
Petersburg in 2021, more than 709 thousand applica-
tions were submitted to the universities of St. Peters-
burg for full-time education. The average competition
for state universities was 17 people per place. In 2020,
the average competition was 14 people per place. [1]

Due to the epidemiological situation, higher edu-
cation institutions have repeatedly made a temporary
transition to distance learning. During the transition,
personal contact with the teacher is lost, and students
are faced with solving problems of self-discipline, self-
organization, and at the same time, students need to re-
main interested in the learning process and make pro-
gress. The opportunities that the programs have for or-
ganizing online meetings help the teacher to keep in
touch with students in various ways. So, Microsoft
Teams offers such an opportunity as to call a meeting
participant who did not join the session, the list of ab-
sent students of the group is indicated at the bottom of
the list of all listeners. Of course, here we are talking
about maintaining contact in small groups.

With a temporary transition to distance learning,
classes are held according to a schedule, as if they were
held in classrooms and it is not easy to spend six hours
in front of a computer screen from the teacher's point of
view. But on the other side of the screen there is a stu-
dent who spends the same number of hours of study

time in front of the computer screen. The teacher pre-
pares for classes, spends extra time on posting material
and checking assignments on the educational portal,
and the student spends extra time on completing assign-
ments in all subjects and tries to keep up with the dead-
lines set by the teachers.

Maintaining the contacts established by the
teacher with students and a favorable climate in the
group becomes one of the tasks of the teacher in dis-
tance learning. There are objective reasons that the
teacher cannot influence, for example, technical prob-
lems that arise on the educational platform, or the stu-
dent does not have a favorable learning environment,
which undoubtedly entails a decrease in the effective-
ness of the educational process. However, creating an
effective favorable environment during the webinar is
the task of the teacher. The teacher analyzes the possi-
bilities of the educational platform and selects the tools
suitable for each specific lesson that will involve stu-
dents, and they will not remain indifferent to third-party
listeners. [2, p.68]

The degree of involvement in the educational pro-
cess, according to a survey of groups of listeners, is in-
creased by visual tools. It was proposed to evaluate the
visual tools used in foreign language webinars: multi-
media tools, mental maps, clusters and infographics.
The presentation of the lesson, compiled using multi-
media technologies, such as audio-video fragments, an-
imation, received the largest number of votes in the sur-
vey - 34%. Infographics took second place in the poll
with 30% of the votes. 22% of the survey participants
gave their preference to mental maps as the most effec-
tive means of visualizing educational material. And
14% was given to clusters.
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= Infographics

= Mental maps Clusters

Chart. Students' assessment of the effectiveness of visual tools.

As we can see from the chart by the percentage
ratio, all visual tools have found a response among stu-
dents, in their opinion, the use of such means increases
interest and facilitates the perception of the educational
material offered by the teacher. As a result, the effec-
tiveness of the educational environment created by the
teacher increases. “The creation of visual tools is based
on various ways of processing information, allowing it
to be presented in a compact and easy-to-understand
and use form." [3, p.70]

Conclusion

During the distance learning period, in addition to
the functions that the teacher performed by organizing
the learning process in the classroom, the teacher as-
sumes the functions of the organizer of the virtual learn-
ing environment, increasing its effectiveness by visual

means. The teacher organizes effective communication
in a virtual environment, guides students, monitors
their progress, helps solve emerging problems, pro-
vides emotional support.
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Abstract

Derivotology, as a complex system, creates a chain of simple and complex units as a multilevel hierarchical
organization. It is formed by the confrontation of the correlation between the words and the words with the same
roots, and is characterized by the identity of the derivation structure with different roots. One of the most important
units of the derivation system is the category of derivation. This category includes general types of derivation.

AHHOTAN NS

I[epI/IBOTOJ'IOFI/I}I, KaK CJIOKHasA CUCTEMA, CO3ACT LCIMOYKY MPOCTHIX U CIIOKHBIX €AWHUI B BUAC MHOTOYPOB-
HEBOI HMepapxudeckoi opranuzanuu. OH GOPMHUPYETCS IMyTEM IPOTHBOCTOSHHUS KOPPEISAILMHA MEKIY CIOBAMH U
CJIOBaMU C OAMHAKOBBIMU KOPHAMH U XaPAKTCPU3YCTCA HACHTUYHOCTBIO CTPYKTYPBI ACPUBAINU C Pa3HBIMU KOP-
HsAMH. OI[HOI7[ M3 HanOoJIee BaXKHBIX CAWHUI] CUCTCMBbI ACPUBALINHU ABJIACTCS KaTCTrOprsd ACpHUBALIUU. Ota KaTeropus

BKJIFOYACT B ceOs 06]].[1/[6 THUIIBI ACpUBALIUU.

Keywords: derivation, semantics, new words, structure, notion, word formation.
KiiroueBble cJjI0Ba: IepHUBaIis, CEMAHTHKA, HOBBIE CJIOBA, CTPYKTYPHBIN, TEPMUH, CIIOBOOOpa30OBaHUE.

CroBapHbIii COCTaB SI3bIKa TIOCTOSIHHO MEHSIETCSI.
HeKOTOpI)Ie CJIOBA BBIXOJAT U3 O6I/IXOZ[a, TTOABJISIKOTCA
HOBBIE CJIOBa, TEM CaMbIM o0oramias CJIOBapHbIil co-
craB. OTiMYUTENbHBIE OCOOCHHOCTH JIIOOOTO S3bIKa
CBsI3aHBI C peaKlneil ero HOCHUTENeH Ha Menpyaiiime
W3MEHCHUSI B KyJIbTYPHOW, OOIIECTBEHHON M TOBCe-
JTHEBHOH XM3HU. UTOOBI 0003HAYNTH HOBOE CJIOBO U
MOHATHE JTHMOO HMCIONB3YIOTCS PECYpPCHI sI3bIKa, JTHOO
co3/1aéTcs HOBOE CIIOBO, THOO JKE 3TO CIIOBO 3aUMCTBY-
eTCs M3 JPYTUX SI3BIKOB. Pazmen s3pIk03HaHMs, H3yda-
IOIMHA CJI0BOOOpa30OBaHME HA3BIBACTCS JEPUBATOJIO-
rueil. OTO CPaBHUTENIFHO FOHBIN pa3ziell SA3bIKO3HAHUS,
mpo0eMbl KOToporo 70 XX Beka ObUTH HEJOCTATOYHO
HU3y4YEHBI.

JlaHHbIll pa3znen SA3bIKO3HAHUS 3a IIOCIEIHEe
BpeMsI pa3BUIICS Kak He3aBUCUMBIH otaen. CloBo «ue-
puBaTONOTHs» 00Pa30BAJIOCh OT JIATUHCKOTO CJIOBA
derivatus u rpedeckoro ciosa logos (9, c.5). A.Kyp0a-
HOB OTMEYaeT, YTO B JICPUBATOJIOIMH HAJIO Pa3InyaTh
JIBa TIOHSATHS; O/THO U3 HUX — 3TO MOHATHE «00pa3oBa-
HUS HOBBIX CJIOBY, IPYTO€ — MOHITHE «IPUTYMBIBAHUSL
HOBBIX cJoBY (1, ¢.248).

Kak mbI yxe oTMeuanu, KakJoe HOBOE CJIOBO B
s3bIKe 0Opa3yercs Ha 0a3e S3BIKOBOTO MaTepHaia, Ha
pUMepe yKe CYLIECTBYIOIIUX B si3blke CioB. OHAKO
HaJI0 OTMETHTbh, YTO €CJIU HOBBIE CIIOBA HE CO3/AI0TCS
Ha 0a3e yKe CyLIeCTBYIOIIUX, TO YCIOKHSIETCS UX BOC-

npusitie. CiioBa B sI3bIKe 00pa3yroTCs Pa3HBIMHU CIIOCO-
6amu. CorjiacHO 0COOEHHOCTSIM, HA0JIF0JaeMbIM B CJIO-
BOOOpa30BaHUH, ONIPEENAIOTCS U MMyTH CI0BOOOPa30-
BaHUA s3bIKa. VMI.MamenoB oTMedaeT HEOOXOJUMOCTh
CO3pEBaHMS YCJIIOBHH JUISl peaM3alliid JAHHOTO IIPO-
mecca, Tak Kak CJIOBOOOpa3oOBaHME 3aBHCUT OT KOM-
TUIEKCHOTO BO3JICHCTBHS Pa3INYHBIX BHYTPHA3BIKOBBIX
(axkTOpOB, a TaKXKe B HEKOTOPOH CTEIEHH OT BHES3bI-
KOBBIX (pakTopoB (2, ¢.329).

Uro rtakoe aepuBauus? [lepuBauus — 3TO KOM-
IUIEKC METOJIOB U ITPABUJI CO3/IaHHSI HOBBIX CJIOB ITyTEM
NPUCOEIMHEHUS CJIOBAa K YK€ CYIIECTBYIOLIEMY
KOPHIO, a TakXe Hayka, M3ydarolias CcII0BOOOpa3oBa-
HUS B sA3bIKe (4, ¢.5; 9, c.4). B «CnoBape-cripaBoyHUKe
JIUHTBUCTHYECKIX TEPMHUHOB) YKa3bIBAETCs, UTO JACPH-
BalMs — 3TO 00pa3oBaHME HOBBIX CJIOB MPH ITOMOIIN
adukcoB mm 6e3adpdpukcHpIM criocodbom (10, c.414).
JepuBarys — 3TO IPOLECC CO3aHuUs HOBBIX ClOB (14;
15; 16). [lepuBarus — 310 popMHUPOBaHNE HOBBIX CIIOB,
MIPOMCXOJIAIIeE B OCHOBHOM ITyTéM addukcanmu. [e-
pHUBaTHl B OOJIBIIMHCTBE CIIy4aeB B OTIMYHE OT HCXO/-
HBIX CJIOB OTHOCATCSI K IPYroMy KJIaccy CJIOB H IIO-
9TOMY MpPUHUMAOT addUKCHI COOTBETCTBYIOIIETO
KJacca. B IeCKpUNTHBHOM SI3BIKO3HAHUW U TPAIHIIN-
OHHOW TpaMMaTHKe JepUBalysi — 3TO (HOPMHUPOBAHNE
CIIOB ITyTEM IPHUCOSAMHEHUS K cIOBY ad(ukcoB. I1o
OCHOBHOI ICTOYHHK CII0BOOOpa30BaHus B A3bIke. Ecin
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B UCTOPUYECKOM S3BIKO3HAHUHU AEPUBALIUSA — ITO UCTO-
pHsl cI0Ba WM €ro 3THMOJIOTHUS, TO B MPOU3BOJHON
rpaMMaTHKE IIOKa3bIBaeT I10CJIEJOBATEIbHOCTD JIMHT-
BHCTHYECKHX B3TJIAJ0B, YTO YKa3bIBaCT HAa CTPYKTYp-
HYIO WIN JHHTBUCTHYECKYIO E€IWHUILY MPEIOKCHNU,
00pa3oBaBIIerocs B pe3yabTaTe IPUMEHEHUsS OIpeie-
NEHHOTO TpaMMaTHdeckoro mpasmia (13). Dto mpo-
IIECC CO3JaHUs OJJHUX A3BIKOBBIX CIUHUII (ICPHBATOB)
Ha 0aze ApYrux, MPUHUMAEMBIX 33 HCXOIHBIE, B IPO-
CTeHleM ciiydae — MyTeM «pacIIUpEHUs» KOpHA 3a
cueT aduKrcanuy MM CIOBOCIOXKEHHS, B CBS3H C UEM,
JiepuBaT MPHUPaBHUBAETCS MHOIJA K CIOBOIPOU3BOJ-
CTBY WIH Jaxe cioBooOpazoBanuioo (12, c.129). Co-
riiacHO OoJiee MIMPOKOH TOUKE 3PSHUs IepUBALIUS — 3TO
00o01Iaonii TEpMIH TPH OIPEACICHAN CI0BOOOpa-
30BaHUS WIN CIIOBOM3MEHEHNS, WITH )K€ HANMEHOBaHHE
00pa3oBaHMs BTOPUYHBIX 3HAKOB B s3bIKE. Vccnenosa-
HHEM JEPHBAIMOHHBIX NPOIECCOB 3aHUMAETCsl HAayKa
JIEpUBATOJIOTHsI, OCHOBBI KOTOPOH 3aJI0KEHBI B TPYIax
M. B. JlomonocoBa, A. A. bapcosa, H. U. I'peua,
®. U. bycnaesa, C. O. Kapnesckoro. B s3bik03HaHUE
TEPMHUH «IepUBALIHSDY BBEIEH
E. KypunoBuuem. Y4EHBIN BBIIETMWI JEKCHUECKYIO U
CHHTaKCHYeCKyIo AepuBanuu (6). YTo moHuMaeTcs noj
MOHATHEM JepPUBALUA B SI3bIKO3HAHUU?

- mporecc 00pa3oBaHus B S3bIKE JII0OOr0 BTOPHY-
HOTO 3HaKa, KOTOPBIH MOET OBITh OOBSACHEH C MOMO-
IIBIO COMHUIIBI, TPUHATON 38 UCXOAHYIO, HIIH BHIBEICH
n3 He€ MyTEM MPUMEHEHUS ONpeNeNEéHHbIX MpaBui (5,
c.64).

- IIpoIecc, B pe3yIbTaTe KOTOPOro Ha 0ase cyiie-
CTBYIOIIMX B SI3bIKE CJIOB CO37al0TCs HOBBIE cioBa (7,
c.129).

T.I'.bopucoBa na€t Takoe ompeneyeHue AepuBa-
IUH: «SIBIIEHHS JepUBaIMM, IPOLECCH 00pa30BaHUA
JOOBIX BTOPHUYHBIX 3HAKOB BO3MOXKHBI Ha Pa3HBIX
YPOBHSIX CTPOEHUS SA3bIKa, ¥ OTHOIICHHUS, CKJIaJbIBAIO-
myecs MEX/y NEepBUYHBIMU U BTOPUYHBIMHU 3HaKaMH,
BO3HUKAIOT KakK CJIEICTBUE NMPUMEHEHUS K TIEPBBIM M3
HHX BIIOJIHE ONPEACIEHHBIX (OPMAIBHBIX OIEpaLnii»
(3, c.19). B €€ moHNMaHNU MEXaHHU3MEI CPUBAIIH —
3TO crenuduyeckas cUcTeMa JISHCTBYIOMINX TPaBHIL,
COBOKYITHOCTb IPHEMOB, CIIOCOO0B, CpeICTB 00pazoBa-
HHSI HOBBIX BTOPUYHBIX €AMHHII.

JepuBanus — 3T0 JIeKCUUECKUN TMpOILEcC, B pe-
3y/lbTaTe KOTOPOTO HOBBIE CIIOBA (haKTHUECKH (HOPMHU-
PYIOTCSI IyTEM COBOKYITHOCTH OCHOBHI M IEPHUBALIMOH-
HeiX addurcoB. Hampumep, activate, activation,
activeness, activity, activism, activist (17). 3.Mame-
JIOBa OTMEYaeT, 4TO JepHUBaIys, Haxos cebe MecTo B
MOJICUCTEME SI3bIKA, XapaKTEPHU3yeTCs] BCEMU IPHU3HA-
KaMH SI3bIKOBOM cucteMsl (8, ¢.7).

B pesynbraTe Ha/O0 OTMETUTD, YTO «IAEPHUBALIMS»
KaK TEpPMHH HCIIOJIL3YeTCS B SI3BIKOBEACHUM B JIBYX
¢dopmax. B nepBom ciryyae yka3piBaeT Ha 00pa3oBaHuUE
CIIOBa IyTEM IprcoeqrnHeHNs apdukca K CymecTBYIO-
meMy ciIoBy. Bo BTopoM ciryuae nepuBanus onpeneis-
eTcsl KaKk CHHXPOHHOE 00pa30BaHME CJIOBA OT MCXO[I-
Horo. Tak kak nepuBaius JISKCHYECKUN IPOLECC, TO U
e€ pe3yIbTaTOM SBISIETCSI HOBOE CJIOBO.
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The advantages of employment for disabled people are undoubted: not only it provides financial sustainability
and helps disabled people integrate in the community but also has economic benefits for the society as a whole.
However, today disabled people around the world face different challenges when it comes to the questions of
employment. In Kazakhstan, there are multiple state support measures aimed at the employment of disabled per-
sons. Nevertheless, only 25% of disabled people of working age are employed. This article examines the labor
market statistics and existent employment opportunities for disabled people in Kazakhstan. It also outlines the
opportunities that social entrepreneurship provides in solving this problem.

Keywords: disability, employment, social entrepreneurship, labor market, state support of employment, em-

ployment of disabled people.

According to the International Labour Organiza-
tion 15% of world’s population — almost a billion peo-
ple —have some forms of disability. About 80% of these
people are of working age.
As early as in 1944, the International Labour Organiza-
tion has acknowledged that people with disabilities
must have equal rights and access to job opportunities
[1, p. 4]. However, today, almost 80 years later, disa-
bled people around the world still face employment
challenges.

Ensuring effective employment of the population
and the rational use of labor resources is an important
factor for the sustainable economic growth of the coun-
try, consistent increase in the standard of living and

welfare of the population. Therefore, governments try
to involve in the economic activity as much labor re-
sources and human capital as possible.

In 2020, the labor force in Kazakhstan reached 9.2
million people (69.2% of population aged 15 and older;
48.7% of total population). More than 8.7 million peo-
ple were employed in the economy of the republic. The
employment rate reached 95.1% to the labor force, and
65.9% to the population aged 15 years and older. The
number of unemployed people in 2020 amounted to
448.8 thousand people with the unemployment rate of
4.9% [2].
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Figure 1. Unemployment rates (share in the labor force) by age groups, %
Source: Bureau of National Statistics of the Republic of Kazakhstan [2, p. 52]

Every third unemployed person was unemployed due to the lack of available jobs, 21.2% were dismissed by
their own free will, 14% were dismissed due to family circumstances. More than 30% of unemployed people
claimed that they have never worked, while 6% were unemployed for less than a month (Figure 2).
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Figure 2. Unemployed people by the length of unemployment period, thousand people (%)
Source: Bureau of National Statistics of the Republic of Kazakhstan [2, p. 59]

In 2020, more than 4 million people were not included in the labor force. Main reasons for the exclusion from
the labor force were reaching the retirement age and studying on full-time basis: almost 50% of are elderly aged

60 and older, and 30% are youth aged 15-24.
Other
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Figure 3. Unemployed people by the reasons of exclusion from the labor force,
thousand people
Source: Bureau of National Statistics of the Republic of Kazakhstan [2, pp. 82-83]

It is worth mentioning that 283.6 thousand people
were excluded from the labor force due to health issues.
Among them, almost 157 thousand (55%) are men and
women aged 45-64 years who did not reach the retire-
ment age [2, pp. 82-83].

According to the Ministry of Labor and Social
Protection, 7.5% of country’s population or 697 thou-
sand people have been certified as being disabled. The
share of working-age people in the total number of dis-
abled persons is 60% or 419 thousand people [3]. None-
theless, only a quarter of these people (104 thousand)
are employed. For comparison, the United Nations re-
port that “in developing countries, 80% to 90% of per-
sons with disabilities of working age are unemployed,
whereas in industrialized countries the figure is be-
tween 50% and 70%” [4]. During the study conducted
by UNICEF for the Ministry of National Economy’s
Statistics Committee, 32% of participating persons
with disabilities highlighted barriers to employment as
one the most important problems that worsen the qual-
ity of life for disabled people in Kazakhstan [5].

Therefore, the issue of encouraging employment
of persons with disabilities and ensuring their social in-
tegration is one of the main priorities of the government
agenda. As part of these efforts, on December 11, 2008,
the Republic of Kazakhstan signed the UN Convention

on the Rights of Persons with Disabilities, which was
ratified by the relevant Law of the Republic of Kazakh-
stan on February 20, 2015. This law is aimed at provid-
ing persons with disabilities with equal opportunities to
exercise civil, political, social, economic, cultural and
other rights and freedoms preserved in the Constitution
of the Republic of Kazakhstan, as well as international
treaties to which Kazakhstan is a party.

In 2005, the country has adopted the Law on social
protection of persons with disabilities (Law) that pro-
vides definitions of “disability” and “persons with dis-
abilities”, sets out the government policies and princi-
ples of social protection, and elaborates the rights and
state support measures for disabled people [6].

Namely, Article 14 of the Law states that persons
with disabilities have rights and freedoms to get profes-
sional training and retraining, vocational rehabilitation
and employment. Moreover, Article 31 of the Law
places obligation on the local state authorities to ensure
the employment of persons with disabilities via:

1) setting quotas on employers to hire 2-4% of
employees from among the disabled people;

2) creating additional jobs for persons with disa-
bilities through the development of sole proprietorship,
small and medium entrepreneurship;
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3) creating special and social work positions for
persons with disabilities;

4) vocational training of disabled people.

Another measure adopted in Kazakhstan in order
to encourage the employment of persons with disabili-
ties is the priority of associations of disabled people in
the government procurement of certain goods, works
and services. In accordance with the Article 51 of the
Law “On Public Procurement” public organizations
must ensure that at least 50% of goods and 100% of
works and services specified in the corresponding gov-
ernment decree are bought from the associations of per-
sons with disabilities [7]. The government decree in-
cludes 15 groups of goods (such as furniture, stationery,
uniforms, etc.), 7 types of services (cleaning, landscap-
ing, printing services, etc.) and 1 type of work (land-
scaping) [8]. Additionally, special taxi services for per-
sons with disabilities are procured from the associa-
tions of disabled people by signing direct contracts
without tender procedures [7].

Despite the availability of legal framework and
multiple measures adopted by the government, statis-
tics of employment among the disabled people suggest
that these measures are inadequate and do not encour-
age employers to hire disabled people. A deeper analy-
sis of the legal acts has educed several explanations for
this trend.

Firstly, quotas on employers are set annually re-
gardless of the type, legal form and ownership of the
organizations. The only exceptions are the associations
of persons with disabilities, organizations where more
than 20% of employees are disabled, and organizations
that have special rules for hiring employees according
to the laws of Kazakhstan (mainly state bodies and law
enforcement authorities). For organizations with 50 —
100 employees, quota is set at a rate of 2%; 101 — 250
employees — 3%; 251 and more employees — 4% [9].

At the same time the rules do not clarify sanctions
or penalties for the employers who do not fulfill this
obligation. Moreover, the rules do not impose any re-
sponsibilities or penalties on the local authorities who

fail to control the implementation of the quota scheme.
As a result, 64% of the employers have failed to meet
the required level of quota in 2020 [10] and only 5.8
thousand people with disabilities obtained employment
using this instrument [3].

Secondly, most of the adopted measures are au-
thoritative and do not include any financial or social in-
centives for the employers. Considering that in Kazakh-
stan people with disabilities are still perceived as un-
productive, burdensome and incapable of performing
equally with other employees [10], this stems a great
degree of reluctance from the employers.

Thirdly, the Law “On Public Procurement” pro-
vides privileges only for the associations of persons
with disabilities. Initially, this norm was included in the
legislation to support the employment of disabled peo-
ple. However, today the associations employ not more
than 3 thousand persons with disabilities which is less
than 1% of working-age disabled people. Total number
of employees in half of these organizations is less than
5 people [3]. Meanwhile organizations that employ
greater numbers of disabled people but are not regis-
tered in the form of association do not have any privi-
leges.

One of the effective ways to tackle the problem of
unemployment among the persons with disabilities, as
well as other underprivileged groups of population, can
be the development of social entrepreneurship. As Fon-
teneau et al. state: “in the context of mainstream labour
policies’ inability to ensure a balanced allocation of the
available labour force, social enterprises have emerged
as innovative institutional solutions for supported em-
ployment favouring those workers who are discrimi-
nated against by conventional enterprises” [11, p. 90].

The study conducted by the European Commis-
sion [12] has demonstrated that in countries with the
developed social entrepreneurship sector these organi-
zations can employ hundreds of thousands of people,
including persons with disabilities and other vulnerable
groups of population. Some country examples are pro-
vided in Table 1.

Table 1
Estimated number of social enterprises’ employees in European countries
Country Estimated number of so- Number of social enterprises Estimated number of
cial enterprises per million inhabitants employees
France 96,603 1,414 1,187,249
Italy 102,461 1,694 894,800
Belgium 18,004 1,530 572,914
Poland 29,535 768 428,700
United Kingdom 30,753 464 353,357
Portugal 7,938 771 145,734

Source: The European Commission [12, pp. 106-107]

In Kazakhstan, social entrepreneurship is just
starting to develop. In 2021, amendments to Kazakh-
stan’s Entrepreneurial Code were made in order to in-
corporate the concept and objectives of social entrepre-
neurship. Thus, social enterprises are defined as sole
proprietors and legal entities (excluding large business
enterprises) which are included in the Register of Social
Entrepreneurship (Register) and correspond to one of
the four categories detailed in the Entrepreneurial

Code. The first category of social entrepreneurs con-
sists of organizations that contribute to the employment
of vulnerable groups of population, including persons
with disabilities. These organizations must satisfy two
criteria: 1) at least 50% of employees must be from vul-
nerable groups of population; 2) at least 25% of labor
costs should be used to pay salaries for vulnerable
groups of population. As of May, 2022 the Register in-
cludes 25 social entrepreneurs, of which more than half
(13) belong to the first category [13].
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The Entrepreneurial Code also outlines nine
measures of state support that the social entrepreneurs
are entitled to, such as ensuring the availability of in-
frastructure to support social entrepreneurship; tax ben-
efits (reduction of taxable income by the amount of ex-
penses spent on training employees from the vulnerable
groups of population and reduction of property tax); fi-
nancial support (including subsidies on the interest
rates of bank loans and for paying property rent); leas-
ing state property on preferential terms; information
support; consulting and methodological support, devel-
opment through acceleration programs; assistance in
the development of interregional cooperation and in the
search for business partners; organization of vocational
training and additional education; state grants for the
implementation of significant social projects

However, to jump-start the rapid development of
social entrepreneurship and encourage the employment
of persons with disabilities, additional measures of state
support should be included. For instance, instead of
providing privileges to the associations of persons with
disabilities in public procurement procedures priority
should be given to the first category of social entrepre-
neurs. Namely, additional points can be assigned to so-
cial entrepreneurs in the evaluation of their bids or cer-
tain share of contracts can be reserved for this category
of enterprises. Similar strategies are practiced by many
developed countries. For example, Article 20 of the Eu-
ropean Directive on public procurement states that
“Member States may reserve the right to participate in
public procurement procedures to sheltered workshops
and economic operators whose main aim is the social
and professional integration of disabled or disadvan-
taged persons or may provide for such contracts to be
performed in the context of sheltered employment pro-
grammes, provided that at least 30 % of the employees
of those workshops, economic operators or pro-
grammes are disabled or disadvantaged workers” [14].

Furthermore, special financial incentives should
be put in place for social entrepreneurs hiring disabled
or disadvantaged groups of population such as wage
subsidies for the workers with disabilities, tax exemp-
tions, reduction of social security contributions state
grants, issuing guarantee letters for the social entrepre-
neurs who do not have collateral to get bank loans, etc.
[15].

Encouraging and promoting social entrepreneur-
ship and corporate social responsibility, rather than
pressuring and forcing employers, can have much bet-
ter results in solving the problem of unemployment
among the disabled and disadvantaged groups of popu-
lation.
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The main tools for analyzing behavioral biometrics based on manipulator data are analyzed and described,
the data preprocessing scheme is described, and the dataset preparation scheme is developed dataset based on. A
model of user behavioral biometrics been developed, and 4 modules have been defined.

Keywords: biometric authentication, behavioral biometrics, RemoteTopology, data preprocessing, mouse

manipulator.

Examples of biological characteristics include fin-
gerprints, hand geometry, face image, iris structure, and
retinal pattern. Behavioral characteristics - signature,
hand gestures, keystrokes, and gait. The modality of a
biometric system depends on a combination of the type
of biometric characteristic, the type of sensor, and al-
gorithms for extracting and processing biometric fea-
tures. Currently, biometric systems attract more atten-
tion from researchers [1]. Biometric data collected by
sensors, processed by algorithms, and classified by
types of characteristics or samples are used to improve
the accuracy of recognition of the biometric system.

The study identified the following results:

1) describes the main tools for developing soft-
ware for capturing data on mouse actions;

2) the method c6opaof collecting and preparing
cobOpan a dataset is described, based on data from the
mouse manipulator, with the main patterns;

3) projects of the DL model for CA and AD that
allow user verification are proposed;

As a research platform, the software product Re-
moteTopology was chosen, designed for organizing
and conducting remote championships and training in
operating systems and network technologies [2].The
module responsible for data collection was developed
from c to s3eixe Python. The model provides a set of
parameters for mouse operations, such as each individ-
ual user click in a controlled environment. The module
is based on the pyHook software package py-
Hook[3].The Windows Hooking API is used to provide
callbacks in low-level global mouse and keyboard
events [4]. Hook Manager records manipulator events.

The connection manager provides for collecting vari-
ous manipulator events, via callbacks. This paper dis-
cusses the issue of getting a dataset, in which all mouse
events were recorded, including the message name,
message 1D, time, window name, X and Y. Our soft-
ware is able to receive events when they occur and rec-
ord these events in a log file (CSV format), which is
constantly updated. Our data collection software does
not record data that can be classified as personal data
that is involved in testing. The user. To collect the data,
software for recording mouse actions was installed on
a reference personal computer.

The basis of the experiment was the Asia-Pacific
Best Practice Marathon project Marathon held on the
basis of the Khabarovsk Regional Institute of Educa-
tion Development, as there is a certificate of approba-
tion dated 25.03.2022 No. 10. The competence "Net-
work and system administration" participated in the ex-
periment. The participants determined their jobs
independently, i.e. there was no reference to the types
of devices and their location, the position of furniture,
lighting, etc. In accordance with the infrastructure com-
petence sheet, the minimum requirements for furniture,
premises, and technical characteristics of equipment
were determined. The described experimental database
allowed us to collect a dataset consisting of 20,000
samples of manipulator movement actions, 10,000 im-
ages of pointing actions with a click of the manipulator.
In total, data collection was performed on 12 partici-
pants. Figure 1 shows the RT form when performing a
task.
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Figure 1-RT when completing a task

Each session resulted in a file with data strings. A
click is a recorded mouse action. Mouse hover contains
7 parameters: message name, event ID, message ID,
time, window name, X and Y axes. The message name
describes the name of the event (for example, move
left/right, click down/up). The message ID represents
the event ID (for example, the event ID for moving the
mouse is 1024, the event ID for the down mouse button
is 1023, and the event ID for the up mouse button is
1022). Time is the time that has elapsed in seconds from
the beginning to the end of the recorded session, pro-
vided that the parameter is removed no more than 5 ms.
The window name contains the name of the application
being used (for example, in our task, the event occurs

e P = X

X1 2 X Xn

Yn

Y3

Y1

in the Chrome web browser, and therefore, the Window
Name parameter shows the Chrome web browser). The
X and Y parameters are the coordinates of the cursor on
the screen. message 1D, time, window name, and the X
and Y axes. A limitation of the project at the moment is
that it is possible to work in a single resolution, without
scaling.

We define the movement of the manipulator as a
set of consecutive user actions, which is the movement
of the manipulator between two points on screen. Fig-
ure 2 shows a mouse action consisting of n events rep-
resented as a sequence of n points: {P1, P2, P3,..., Pn}

[5].

Pi(X1,Y1) Mouse Event (Message Name, Message, Window,
Window Name, X Position, YPosition), I = 1,2, 3...n

Figure 2. Moving the mouse between a series of screen locations

Based on the literature review, we divided the data
set of mouse actions into three types, similar to [5],
namely MM, PC, and DD: MM describes moving the
mouse between two screen locations; PC describes
hovering and clicking, moving the mouse over a point,
and then pressing one of the mouse buttons; and DD is
a drag-and-drop movement that is initiated by pressing
the main mouse button and ends with releasing it. In our

study, data on mouse actions is divided into two cate-
gories: "Category 1" - mouse movement and "Category
2" - hover and click action (the action of pressing and
releasing). The command treats the action as a hover-
and-click (PC) action, when the previous mouse event
is a down mouse click and then an up mouse click; oth-
erwise, it is a data set as a mouse move action (MM).
Two complete sets of actions are shown in table 1.



Norwegian Journal of development of the International Science No 85/2022 55

Table 1
Data Acquisition parameters and segmentation of mouse data into actions

Message Name Event Time Window Window ID X Y

ID axis axis

mouse movements 1024 | 43351750 | 3999736 | CNromeLegacy | 4151 | 79
Windows

mouse movements 1024 | 43351781 | 3999736 | CNromeLegacy | 4154 | 795
Windows

mouse movements 1024 | 43351796 | 3999736 | ChromeLegacy | 4100 | 45
Windows

mouse movements 1024 | 43351812 | 3999736 | CNrOmeLegacy | 4100 | 456
Windows

mouse movements 1024 | 43351828 | 3999736 | ChromeLegacy | 4100 | 459
Windows

mouse movements 1024 | 43354000 | 3999736 | CNromeLegacy | 4100 | 44,
Windows

left left mouse click mouse click | 1023 | 43354078 | 3999736 |  CMVOMeLedacy | 4407 | 75
Windows

releasing the pressed mouse button 1022 | 43354078 | 3999736 Chror_neLegacy 1127 | 731
release mouse button Windows

mouse movements 1024 | 43354515 | 3999736 | CNrOmeLegacy | 107 | 755
Windows

mouse movements 1024 | 43354531 | 3099736 | CMOMELegacy | 4 00 | 4o
Windows

mouse movements 1024 | 43354546 | 3999736 Chror_neLegacy 1123 | 736
Windows

Figures 3

and 4 show the user's behavior when moving the manipulator and hover and click actions that belong to users.

-150

Figure 3. User behavior when moving the manipulator and hovering and clicking actions.

150



56 Norwegian Journal of development of the International Science No 85/2022

A h-——"’“ﬁ_

-150

5
4
3
2
1
_'....-l"
0 __._.--"""
- 50 100
=
4
5

Figure 4. Mouse movement, hover actions, and manipulator clicks for three users

The main difficulty when working with data re-
ceived from the manipulator is their extraction. You
need to get data that is suitable for training the ML

model or analyzing it using other methods. We propose
the following data preprocessing scheme, shown in Fig-
ure 5.

Data aggregation (by
Raw data set (objects at timestamp)

O—) mouseover or hover and >

click objects)

Grouped data »

Prefetching Time Series
Data
Time series data

YES

Instant mouse hover |
function

Is this mouse
movement data.

processing the "mouse
moment” function

NO

processing of point
and click objects

Hover and click
function

Figure 5. Scheme of actions for data preprocessing.

After preprocessing using this scheme, we will get
a dataset with unique timestamps in the UNIX standard.
Then, the sampling phase is determined along the time
axis, with the condition that all missing records belong-
ing to missing timestamps within the range of data sets
are filled with interpolated values. This is achieved by
using the "pandas" function in the Python library.
Resampling is followed by linear interpolation, which
provides continuous time-series data that can be con-
veniently used for complex time-series analysis. In this
case, resampling and interpolation are used to complete
the dataset. Data used for time series analysis must have
all data points either recorded or interpolated. Most
time series methods, such as AROMA / ARIMA [6]
and LSTM-based neural network training [7], require
LSTM to be complete, without any missing
timestamps. Analyzing time series based on incomplete
data with missing timestamps can lead to erroneous or
inaccurate analytical results.

As a platform for the experimentnpennaraercs,
the CNN neural network architecture is proposed in
which the first layer consists of 64 filters, followed by
a second layer with 32 filters, and the last layer contains
only 16 filters. A core (1 X 1 pixel) is used for each of
the three layers. In addition, the rectified linear unit
(ReLU) activation function is used[8]. To reduce the
effect of overfitting on the training set, we use the drop-
out probability p = 0.05 between each two layers. All
three convolution levels and the maximum pooling
level are connected to a fully connected layer to deter-
mine the final probabilities for each user. A pooling
layer is located between each convolutional layer and a
fully connected pair of layers. In Figure 5, the proposed
user behavioral biometrics model consists of four mod-
ules: a data acquisition module, a feature extraction
module, a classifier module, and a continuous authenti-
cation and anomaly detection module. The model is re-
sponsible for deciding whether a certain amount of
mouse data belongs to a given user. In particular, the
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following steps describe how the proposed model
works:

» Data collection stage: Initial user data is col-
lected.

* Object extraction phase: Pandas and numpy
were used to extract objectsnumpy.

« Data preparation stage: During the training
stage, all user data was combined and placed in a ran-
dom order. The training dataset was then divided into
two parts: the first part (80% of the data) was used for
training, and the second part (20% of the data) was used
for testing the model's performance. For each experi-
ment, the balance of training sets and evaluation sets
remained unchanged to avoid biasing the classifier.

» Classifier phase selection: DT, RF, KNN, and
CNN were used to show the ability of the proposed
model to determine whether a user was authentic or im-
postor based on the user's mouse click flow data.

e Training data stage: The training process
started with reading the characteristics of all users from
the training dataset and then loading them into four
classifiers to train the model. This step was an im-
portant step, since the training data contained the user
behavior itself and the class label.

+ Data testing phase: After completing the train-
ing phase, the model was tested on new data that was
never used for training to determine whether the user
was a genuine user or an impostor.

Stage of
. Stage
Education Verification
A A
( 10 )
Data acquisition . Classifier Test
module Initial data —»‘ Feature Extractor Data

A

User

=

_—0

T

AN
Files

. v
Continuous
Authentication and

Training
Data

Al

Accepted Anomaly Detection

Module

Rejected

User logout

Figure 5. Stages of the proposed model's operation.

The use of the described methods in training and
independent assessment of employees ' qualifications
will increase the reliability and reliability of classical
tools for working with network infrastructure [9]. The
use of biometrics will reveal unscrupulous participants,
which will affect the quality of training and recruit-
ment.
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Thus, it can be seen that the use of flat solar collectors is an economically justified measure that can reduce
the cost of traditional types of energy intended for heat supply. Solar collectors are the ideal solution to replace
the seasonal load in heat supply, great for both warm and temperate climates. The advantages of using of a solar
collector are ideal for seasonal operation in conditions of high solar insolation.

Keywords: Solar radiation, solar collector, heat engineering calculation, heat supply.

Solar heating systems (STS) are becoming more
and more popular in many countries around the world.
The success of STS is particularly impressive in Eu-
rope.

This problem acquired particular importance
when, along with the development and increase in the
efficiency of the use of traditional fuel and energy re-
sources, there was a need to attract new energy sources
such as solar energy and wind energy.

The energy of the sun is primarily characterized by
constant renewal and, at the same time, its usage is not
accompanied by a harmful effect on the environment.

The coastal strip of the Azerbaijani sector of the
Caspian and especially the Absheron Peninsula have
unique solar and wind resources suitable for wide-
spread use of STS. A set of basic climatic requirements
necessary for the rational and efficient use of solar en-
ergy is also considered.

In connection with this and the existing methodol-
ogy of “State Citizenship”, a thermal engineering cal-
culation of the SVP was carried out according to the
recommended data of the month with the highest inten-
sity of solar radiation); qi = 4439B1/M?.

Assuming the inlet temperature t,=22°C ((for the
month of June), the temperature at the outlet of the solar
collector ;=55°C the ambient temperature t;;=25°C nand
the efficiency factor n=0,44.

All types of installations with backup sources are
calculated according to the data of the month with the
largest amount of solar radiation over the period of op-
eration, and systems without a backup source are cal-
culated from the smallest.

The required area of the sun-absorbing surface of
the installation collectors without backups A, m?,
should be determined by the formula:

A=G/Y g (1)

Where G is the daily consumption of hot water in
the hot water supply system G, kg, is taken according
to SNiP. gi - hourly productivity of the installation, re-
ferred to 1 m? of the surface of the solar collector, kg /
m?; i - estimated hours of operation of the installation.

In case of uneven consumption of hot water by
months in installations without backups, the calculation
of the area of solar collectors should be performed ac-
cording to the daily consumption of hot water each
month and take the largest of the obtained areas.

The hourly productivity of the installation, kg/m?,

is determined by the formula:
0.86 U

9= iy @

lnt

maxl-tp

Where U is the reduced heat loss coefficient of the
solar collector (W/m? - K), in the absence of passport
data, 8 (W/m? - K) can be accepted for single-glass col-

lectors and 5 (W/m? - K) for double-glass; t;, t, coolant
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temperature at the inlet and outlet of the solar collec-
tor, °C.

The temperature ¢, at the inlet and outlet is de-
termined by the formula:

=tw +5°C,

where t is the required hot water temperature.

The inlet temperature is determined by the formula:

t1=twm +5°C,

where t,,,;— is the required cold water temperature.

In single circuit systems t; =ty and t, =ty

During the first hour of operation of the unit, the
inlet temperature is assumed to be equal to the temper-
ature of the water in the storage tank.

When the solar collectors deviate from the south-
ern orientation to 15°, the amount of absorbed radiation
decreases by 5%, with a deviation of up to 30-10%.

The area of the sun-absorbing surface of installa-
tions with backup A, m?, should be determined by the
formula:

A — 1-16G(tvv2_tvv1) (3)
nZq;

where g; - is the intensity of the incident solar ra-
diation in the plane of the collector, W/m?, is deter-
mined by in the range from 08:00 to 17:00 for solar col-
lectors of southern orientation. With a deviation from
south to east or west for every 16 °, the time interval
begins earlier or later by 1 hour; n- CUP (coefficients
of useful performance) of the solar hot water installa-
tion.

The coefficients of useful performance of the in-
stallation is determined by the formula:

OU[0,5 (£1+t5)—te]
n=08 {0 - Znsel) @)

where 6 - is the reduced optical characteristic of
the collector. In the absence of passport data, it can be
taken equal to 0.73 for single-glass collectors and 0.63
for double-glass collectors; ty — average daily air tem-
perature °C.

If the maximum hourly heating capacity of the so-
lar hot water installation with forced circulation is
higher than required according to the water withdrawal
schedule, then storage tanks must be installed in the in-
stallations. The volume of the storage tank V, m?,
should be determined according to the daily schedules

for heating water in the installation and water consump-
tion, and in their absence, depending on the climatic re-
gion according to the formula V = (0.06 -0.08) A, taking
a larger value for 1U climatic district.

With a variable flow rate of the coolant in the heat-
receiving circuit and the heated water circuit, the pumps
are selected according to the maximum flow rate. At a
constant flow rate of the coolant, its specific flow rate
should be taken in the range of 20-40 kg (m? -h).

When designing installations with a variable flow
rate of the coolant, the calculation of heat exchangers
should be made according to the average hourly values
of the flow rates of water and coolant.

The calculation of fuel savings due to the use of
solar energy should be made according to the formula:

B =0.0342 Q Mpot

where @ - the total amount of heat GJ / year, gen-
erated by the solar hot water supply installation for the
season (year), determined according to Annex 4; Qo is
the efficiency of the heat source to be replaced.

The calculation of the solar hot water installation
is performed by the hourly sums of direct and diffuse
solar radiation and the outdoor air temperature. The
magnitude of the intensity of solar radiation, the tem-
perature of the outside air is taken, as a rule, according
to the "Handbook on climate", Gidrometeoizdat.

The intensity of the incident solar radiation for any
spatial position of the solar collector and each hour of
day light hours g;, W / m? should be determined by the
formula:

0i=Psls+ Ppip

where [ - is the intensity of direct solar radiation incident
on a horizontal surface, W/m? I, - intensity of scattered solar
radiation incident on a horizontal surface, W/m?;

Ps, Pp — - solar collector position coefficients for direct
and diffuse radiation, respectively.

The coefficients of the position of the solar collector for
scattered radiation should be determined by the formula:

Pp=cos?b/2

where b - is the angle of inclination of the solar
collector to the horizon.

The coefficients of the position of the solar collec-
tor Pg for direct solar radiation should be determined
from the table in this appendix.

Angle of inclination Months
of the collector to
the horizon b, deg 1 u m | v v Viopvi v EX X Xl | Xl
Latitude 40°
25 1,76 | 1,49 | 1,30 | 1,13 | 1,04 1 101|108 | 122 | 14 | 1,66 | 1,85
40 2241 172|136 | 1,11 | 097 | 090 | 093 | 1,03 | 1,24 | 155| 2,03 | 2,45
55 246 1,79 | 1,33 | 103|086 | 0,78 | 0,81 | 0,94 | 1,17 | 156 | 2,18 | 2,72
90 2,30 | 1,48 | 0,91 0 0 0 0 0 0,75 | 1,17 | 1,96 | 2,61
Latitude 45°
30 214 1,71 | 1,42 | 119|107 | 102 | 1,04 | 1,13 | 1,30 | 156 | 1,96 | 2,31
45 286|199 149|117 | 100| 092 | 095 | 1,08 | 1,33 | 1,74 | 2,47 | 3,27
60 3,13 | 2,07 | 145| 109|089 | 08 | 0,84 | 0,99 | 1,26 | 1,76 | 2,66 | 3,64
90 3,04 181|099 | 0,71 0 0 0 0 089|137 | 25 | 3,63
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The reduced intensity of absorbed solar radiation,
q; W/m?, should be determined by the formula:

46:=0,96 (Ps 6,Is+Pp0,1p)

where 65 and 8, — respectively are the given op-
tical characteristics of the solar collector for direct and
diffuse solar radiation. In the absence of passport data,
the following can be accepted: 8= 0,74; 6,=0,64 - for
single-glass and 65 =0,63; 8,= 0,42- for double-glazed
solar collectors.

The annual (seasonal) efficiency is determined ac-
cording to the graph of the area of solar collectors A,

m?, / (GJ-day), and the capacity of the battery tank - m3
/ (GJ-day), per unit of daily heat load of hot water sup-
ply, which are calculated by the formulas:
A=10°A/[4,19G (t,y, — t,)];
7=10°V/[4,19G (t,, — tw1)];
The total amount of heat GJ generated by the plant
is determined by the formula:

Q ZAIIZQi

Z,ji
where z - is the number of months of plant opera-
tion; j - is the number of days in a month.

Solar hot water installations
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Dependence of the seasonal of the solar CUP of
solar hot water installation on the values of A and V..
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The article studies the least squares method and its application for estimating measurement uncertainty. The
article shows how the parameters obtained by fitting, the intercept and the slope of the linear dependence, together
with estimates of their variances and covariance, can be used to determine the correction values and its standard

uncertainty from the calibration characteristic.
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Introduction. When processing the results of
measurements obtained during international compari-
sons of standards, testing, calibration or verification of
measuring instruments for foreign countries, in the
study of primary national standards, measurement un-
certainty is used as a characteristic of the quality of
measurements. In this regard, the task of ensuring in-
ternational unity in the approach to presenting and esti-
mating the uncertainty of the measurement result is rel-
evant.

Currently, metrological services require a transi-
tion from error assessment to measurement uncertainty
assessment. A review of various methods for estimating
measurement uncertainty has shown that the following
methods are available:

1) classical GUM method;

2) Kragten method (spreadsheet method);

3) Monte-Carlo method,;

4) least squares method (LSM).

Analytical methods are widely used to estimate
measurement uncertainty [1]. Their implementation is
based on the law of propagation of uncertainty, which
consists in approximating the original model equation
by linear terms of the Taylor series, which, in combina-
tion with the method of summing variances and covar-
iances, makes it possible to obtain an expression for
calculating the combined standard uncertainty (classi-
cal GUM method).

The Kragten method is a spreadsheet method [2]
that can be used to simplify calculations when finding
measurement uncertainty using the GUM method. The
automated program for calculating measurement uncer-
tainty by the Kragten method developed by the authors
is described in the article [3].

The analysis of uncertainty estimation by the clas-
sical GUM method shown in the Guide to the Expres-
sion of Uncertainty in Measurement [1] is not exhaus-
tive. There are many situations, sometimes quite com-
plex, requiring the use of different statistical methods.

The most universal numerical method is the
method of statistical modeling (Monte Carlo) [4],

which is based on generating input values in the form
of random numbers with a given distribution law and
finding the distribution law of the measured (output)
value for the corresponding set of obtained random
numbers.

In relatively simple measurement problems, un-
certainty components can often be estimated by means
of dispersion analysis of the results of hierarchical ex-
periments for a given number of hierarchy levels [5].
Sample estimates of variances and standard deviations
of functional dependence parameters, as well as the val-
ues predicted from this functional dependence, can be
easily calculated using well-known statistical proce-
dures. Therefore, to obtain an estimate x; of the input
value X;, you can use the functional dependence ob-
tained from the experimental data by the least squares
method.

Research method. One of the main mathematical
methods for processing experimental data is the least
squares method. The numerical parameters are selected
from the condition of the minimum sum of the squared
deviations of the measured values from the calculated
values of the approximating function. The meaning of
this condition is that the reliability of the approximation
results obtained using this condition is the higher, the
smaller the sum of the squared deviations.

The example below illustrates the application of
the least squares method to construct a linear calibra-
tion characteristic for thermometer calibration. The ex-
ample shows how the parameters obtained by fitting,
the intercept and the slope of the linear dependence, to-
gether with estimates of their variances and covariance,
can be used to determine the correction values and its
standard uncertainty from the calibration characteristic
[5].

Experiment. The thermometer is calibrated by
comparing n = 11 temperature readings t; of the ther-
mometer, having negligible uncertainty, with the corre-
sponding reference temperature values tg in the range
from 21°C to 27°C to obtain correction values b, =
tpx — t; tothe readings. The measured corrections and
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the measured temperatures t; are the input values for
the evaluation. The linear calibration characteristic is
adjusted to the measurement data of corrections and
temperatures using the least squares method:

b(t) =y, + ¥, (t — to), (@)

The two measured (output) values are the param-
eters y, and y, — respectively the free term and the
slope of the calibration characteristic. The temperature
to is chosen by agreement as some fixed point, so it is
not among the independent parameters to be deter-
mined by the least squares method. Once estimates of
vy, and y, of their variance and covariance have been
obtained, formula (1) can be used to calculate the cor-
rection to be applied to the temperature reading t of the
thermometer and its standard uncertainty.

Fitting by the least squares method. In view of the
above, estimates of the output values y, and y,, their
variances and covariances by the least squares method
are obtained by minimizing the sum:

S = Z[bk =y = Y2t — t)]?, (2
k=1

which leads to the following formulas for y; and
¥, , their sample variances s2(y;) and s2(y,) and the
sample correlation coefficient r(y;,y,) = s(¥1,¥2)/
s(y1)s(y,), where is the sample covariance:

_ Eb)X6i) — b 0 Oi)

Y1 D 3)
) = n Y, b6y —l()Z b )X Qk); @)
s = 2%, ©)
s2(y2) = n%z; (6)

r(y,y2) = _ 20

; 7
s @)

§2 = Zlbe — b(t)]*

n—2 ’ ®
D =n20,§ —(Zek)2
- nZ(@k ) 9)

= nZ(tk —1)?;

In the above formulas, summation is carried out

. — .. _ 26k, r_ Cte)
overkfrom1ton; 0, =t, =ty 6 =T t==
The expression [b, — b(t,)] is the difference between
the correction b, measured at temperature t, and the

correction b(t;) calculated for temperature according
to the calibration characteristic (t) = y; + y,(t — ty).
The sample variance s? is a general measure of the un-
certainty of fitting the calibration characteristic to ex-
perimental data, and the coefficient 1/(n — 2) reflects
the fact that, since estimates of two parameters y, and
y,are obtained based on n observations, the number of
degrees of freedom for estimating s? will be v = n —
2.

If an estimate of one single parameter, the arith-
metic mean, is obtained from n independent observa-
tions, then the number of degrees of freedom v will be
equal to n — 1. If n independent observations are used
to derive the intercept and slope estimates in the least
squares straight line equation, then the number of de-
grees of freedom to determine the sample standard de-
viations of these estimates will be v =n — 2. When
calculating the least squares method of m curve param-
eters from n experimental points, the number of degrees
of freedom to determine the sample standard deviation
of the estimate of each parameter will be v =n —
m[3].

Results. The data on which the adjustment is car-
ried out are presented in the second and third columns
of Table 1. As a fixed point t,, t, = 20 °C is taken.
Then from formulas (3)-(9) we obtain:

y, = —0,1712 °C;
y, = —0,00218;
s(y1) = 0,0029 °C;
s(y,) = 0,00067;
s =0,0035 °C;
T(}’p yZ) = —0,930

The fact that the angular coefficient y, is more
than three times greater than its standard uncertainty in-
dicates the need to use a calibration characteristic, and
not a fixed correction, common for the entire tempera-
ture range.

After obtaining numerical estimates, the calibra-
tion characteristic can be written as:

b =—0,1712(29)°C
+0,00218(67)(t
—20°C),

(10)

where the numbers in brackets correspond to the
least significant digits of the estimates of the free term
and the slope of the calibration characteristic and show
the numerical values of the standard uncertainties of
these parameters. Formula (10) allows you to calculate
the correction to the thermometer readings for any tem-
perature t, including the values b(t;) for t = t,. Cor-
rections b(t; ) are indicated in the fourth column of Ta-
ble 1, and in its last column the differences between the
calculated and measured values of the correction b, —
b(t) are given.

The analysis of these differences can be used to
check the validity of the choice of a linear model as a
calibration characteristic using well-known hypotheses
testing procedures.
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Table 1

Data used to obtain a linear calibration characteristic of a thermometer by the least squares method

Indication Thermometer Measured correction Estimated Difference between measured and
number readings by = try — ty, °C correction calculated corrections
k ty, °C b(t,),°C b, — b(ty),°C.

1 21,521 -0,171 -0,1679 -0,0031
2 22,012 -0,169 -0,1668 -0,0022
3 22,512 -0,166 -0,1657 -0,0003
4 23,003 -0,159 -0,1646 +0,0056
5 23,507 -0,164 -0,1635 -0,0005
6 23,999 -0,165 -0,1625 -0,0025
7 24,513 -0,156 -0,1614 +0,0054
8 25,002 -0,157 -0,1603 +0,0033
9 25,503 -0,159 -0,1592 +0,0002
10 26,010 -0,161 -0,1581 -0,0029
11 26,511 -0,160 -0,1570 -0,0030

Uncertainty of the calculated correction. The ex-
pression for the combined standard uncertainty of the
calculated correction is obtained by taking the func-

tional dependence from formula (D),
b(t) = f(y1,y2) and  taking  u(yy) =
s(y1) nu(yz) = s(y2):

uZ[b(0)]

= u?(yy) + (t; — to)*u(¥2) (11)

+2(t — to)u(yDuy)r(1, y2)-

The variance estimate u2[b(t)] has a minimum at
the temperature tp, = to — u(y)r (v, ¥2)/uly2),
which in this case is t,,,;, = 24,0085 °C.

As an example of the use of formula (11), suppose
that it is necessary to find a correction to the readings
of a thermometer and its uncertainty at a temperature t
=30 °C, which is outside the calibration range. Substi-
tuting t = 30 °C into formula (10) gives:

b(30°C) =-0,1494°C,

and formula (11) after substituting the same value
takes the form

u2[b(30°C)] = (0,0029°C)? + (10°C)2(0,00067)?
_l_
+2(10°C)(0,0029°C)(0,0067)(—0,930)
=17,1-1076 °C2

or
u2[b(30°C)] = 0,0041 °C.

Thus, the correction at 30 °C is — 0,1494 °C with
a combined standard uncertainty u, = 0,0041°C forv
=n -2 =9 degrees of freedom.

Assume that the output is normally distributed and
estimate the expanded uncertainty with probability
P=95%, for which the coverage factor is approximately
k=2. Then the expanded uncertainty is:

U=2-u,=2-0,0041=0,0082°C =~ 0,008°C.

Measurement result:
t =(30+0,008)°C,k=2,P=95%

Conclusion. The least squares method is used for
calibration purposes to assess the uncertainties associ-
ated with short-term and long-term random changes in
the results of comparisons of material standards with
unknown sizes of units of quantities (for example, gage
blocks, mass standards) with comparison standards
with known transmitted sizes of units of quantities.

In the course of the results of the measurement un-
certainty estimation by the least squares method, it was
concluded that the least squares method is a practical
alternative to the GUM uncertainty estimation method,
in many cases it is easier to use and also provides a high
reliability of measurement uncertainty estimation.

The combination of the classical GUM method,
the Kragten method, the Monte Carlo method, and the
least squares method is useful for developing an appro-
priate strategy, since each of the four approaches illu-
minates different sides of the problem.
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