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Biological sciences

TO STUDIES ON TRUE BUGS (HETEROPTERA, PENTATOMOMORPHA) OF
GARABAGH TERRITORY OF AZERBAIJAN

Aliyeva A.R.

Institute of Zoology of Ministry of Science and Education

of the Azerbaijan Republic, A.Abbaszade str.-115, passage 1128,
block 504, Az1004, Baku, Azerbaijan

Heteroptera of Azerbaijan was studied by A.Atakishiyeva, I.S.Drapolyuk and J.Hydayatov. The
researches of the last author were carried out on Pentatomomorpha particularly. From 564
Pentatomomorpha species recorded in the territory of Azerbaijan 67 ones distributed in Garabagh.
They are have been recorded from Shusha, Khankendi, Khojaly, Khojavend, Aghdam, Aghdara,
Fizuli, Zangilan, Kalbajar, Lachin, Tartar, Jabrayil and Hadrud. The list of the true bug species
distributed in Garabagh is presented below.

Aneurus laevis (Fabricius, 1775)

Artheneis hyrcanica (Kolenati, 1845)

Bagrada concinna Horvath, 1936

Bagrada monticola Horvath, 1936

Bathysolen nubilus (Fallén, 1807)

Berytinus clavipes (Fabricius, 1775)

Berytinus hirticornis nigrolineatus (Jakovlev, 1903)
Berytinus minor (Herrich-Schéffer, 1835)
Berytinus setipennis (Saunders & E. 1876)

10. Bleteogonus beckeri (Frey-Gessner, 1863)

11. Bothrostethus annulipes (Herrich-Schéffer, 1835)
12. Brachynema germarii (Kolenati, 1846)

13. Canthophorus wagneri Asanova, 1964

14. Capnoda caucasica Horvath, 1897

15. Dicranocephalus setulosus (Ferrari, 1874)

16. Dimorphopterus doriae (Ferrari, 1874)

17. Distribution in the other provinces of Azerbaijan: Khizi, Altiagach.
18. Drymus pilipes Fieber, 1861

19. Elasmostethus interstinctus (Linnaeus, 1758)

20. Emblethis brachynotus Horvath, 1897

21. Enoplops disciger (Kolenati, 1845)

22. Eremocoris fraternus Horvath, 1883

23. Geocoris arenarius (Jakovlev, 1867)

24. Heterogaster artemisiae Schilling, 1829

25. Heterogaster cathariae (Geoffroy in Fourcroy, 1785)
26. Holcocranum saturejae (Kolenati, 1845)

27. Xanthochilus quadratus (Fabricius, 1798)

28. Xanthochilus omissus (Horvath, 1911

29. Xanthochilus saturnius (Rossi, 1790)

30. lrochrotus lanatus (Pallas, 1773)

31. Ischnocoris punctulatus Fieber, 1861

32. Ischnodemus caspius Jakovlev, 1871

33. Lamprodema maurum (Fabricius, 1803)

34. Lasiocoris anomalus (Kolenati, 1845)
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Lasiocoris antennatus Montandon, 1889
Leptodemus minutus (Jakovlev, 1874)
Megalonotus chiragra (Fabricius, 1794)
Megalotomus ornaticeps (Stal, 1858)
Metopoplax origani (Kolenati, 1845
Microporus nigritus (Fabricius, 1794)
Myrmus miriformis (Fallén, 1807)

Nysius cymoides (Spinola, 1837)

Nysius graminicola (Kolenati, 1845)

Nysius senecionis (Schilling, 1829)
Ortholomus punctipennis (Herrich-Schéffer, 1838)
Paraparomius leptopoides (Baerensprung, 1859)
Paromius gracilis (Rambur, 1839).

Pausias martini (Puton, 1890)

Peritrechus lundii (Gmelin, 1790)
Phyllomorpha lacerata Herrich-Schiffer, 1835
Phyllomorpha laciniata (Villers, 1789)
Platyplax salviae (Schilling, 1829)

Plinthisus longicollis Fieber, 1861
Pterotmetus staphyliniformis (Schilling, 1829)
Rhopalus parumpunctatus Schilling, 1829
Sciocoris helferi Fieber, 1851

Sciocoris macrocephalus Fieber, 1851
Scolopostethus lethierryi Jakovlev, 1877
Sehirus parens Mulsant & Rey, 1866
Spathocera dalmanii (Schilling, 1829)
Stictopleurus crassicornis (Linnaeus, 1758)
Stygnocoris sabulosus (Schilling, 1829)
Tarisa virescens Herrich-Schaeffer, 1851
Tholagmus flavolineatus (Fabricius, 1798)
Tritomegas bicolor (Linnaeus, 1758)
Tropistethus fasciatus Ferrari, 1874
Tropistethus holosericeus (Scholz, 1846)
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COMPARISON OF BIOCHEMICAL COMPOSITION OF PROMISING SOYBEAN SEED SPE-
CIES IN THE CONDITIONS OF CHUI VALLEY

Biimyrsaeva A.K.

Post-graduate student , Institute of Chemistry
and Phytotechnology of NAS

of Kyrgyz Republic, Bishkek, Kyrgyzstan

The article reflects the main indicators of chemical composition of American and Russian soybean spe-
cies seeds. In 2019 y., field experiments and research have been carried out in the conditions of Chui Valley.
Nowadays it is considered that soybean - major source of plant protein and it occupies a leading position in
the production of vegetable oil in world production. Its biochemical composition of seeds is rich and varied
depending on the species. In the course of research, we studied the biological and morphological characteristics
of the tested soybean species. At the end of its growing season and physiological ripeness, a crop was harvested
from these species - Emerge 2t29, Emerge 2282, Slavia, Vilana, Ultra. The amount of proteins, lipids, carbo-
hydrates, as well as the qualitative composition of these groups of substances in soybean seeds vary signifi-
cantly depending on the varietal characteristics and cultivation conditions of the crop. After researching and
comparing, we can conclude that American species are superior to others in protein content, and Russian va-
rieties are superior in fat content in seeds. In this connection, it can be recommended to local agronomists to
cultivate it in large volumes, considering with the conditions.

References:

1. E.D. Kazakov, V.L. Kretovich. Biochemistry of grain and products and its processing. Moscow, 1989,
p. 18-19.

2. K.G. Magomedov, Vologirova Zh.M. Broad beans are a high-protein fodder crop. Monograph, 2021.

https://fictionbook.ru/author/k_g_magomedov/kormovyie_bobyi_vyisokobelko-
vaya_kormova/read_online.html?page=4

3. Soybean. Ed. doctor of s.—x. Sciences Yu.P. Myakushko, candidate of agricultural sciences, V.F.
Baranov. All-Union Acad. agricultural sciences named after V.I. Lenin - M .: Kolos, 1984, - p. 73.

4. Petibskaya V.S. Soybean: chemical composition and use. Under the editorship of Academician of
RAAS, doctor of agricultural sciences V.M. Lukomets. - Maykop: JSC "Polygraph-Yug", 2012. - 81 p.
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DIURNAL ACTIVITY OF BUMBLEBEES

Huseynzade G.A.

Institute of Zoology of Ministry of Science and Education

of the Azerbaijan Republic, A.Abbaszade str.-115, passage 1128,
block 504, Az1004, Baku, Azerbaijan

CYTOUYHASI AKTUBHOCTH IIIMEJIEH

I'yceitnzane I' A.
Hncmumym 3oon0euu Munucmepemea Hayku u Obpaszosanusi A3epoatiodncanckoul
Pecnyonuxu,yn.A.Abbaczaoe, npoeszo 1128, 504 xke. Az1004, baxy, Azepbatiodcan

HImenn (Hymenoptera, Apidae), kak aKTHBHBIC OIBUIMTEINH, SBJSIFOTCS JIEMEHTOM JIHOOOH
HKOCHCTEMBI, BKJIIOYaroIel sHTOMOGHIbHBIE pacTeHus. Hanbolee 3HaunMa Ux posib B OOpeanbHbIX
U TOPHBIX JKOCHCTeMax, rae Omaronapst psay Mop¢oJIoro-3KOJOTMYECKMX OCOOEHHOCTEM OHM
BaxHe#mue omnpututend. (1). M3ydeHwe CyTOYHON aKTHBHOCTH IIMeNeii HMeeT OOoJbInoe
[IPAaKTUYECKOE 3HAYEHME, TaK KaK OMOTHYEecKHe M aOuoThueckue (aKkToOpbl CUIBHO BIUSIOT HA
bypaxupos.

WccnenoBanus g U3y4yeHUs! BIUSHUS HEKOTOPBIX aOMOTHYECKHX (PAKTOpOB (TeMIieparypa,
BJIQXKHOCTh U MMACMYPHOCTH) Ha CYTOUHYIO (DYypa>KHPOBOYHYIO aKTUBHOCTD IIMEJICH MPOBOAMIUCH B
JBYX CTalMOHapHbIX YywacTkax AsepOaiimpkanckoil PecnyOnuku: ['azaxckuil paiioH, ceno
JMamupunep (41°05'16" ¢. m.45°15'53" B. 1.) u HaxuueBanckas AP, Opay0azackuii paiioH, Ariaapa
(39°06'37" c. m.  45°54'50" B. n.). Ha mepBoM y4acTKe MPOBOIWINCH HAONIOACHUS Ha 2
(B.argillaceus u B.zonatus), ma Bropom — Ha 5 (B.incertus, B.handlirscianus, B. subterraneus,
B.shcaposhniklovi, B.jonellus) Bunax mmeneii. B cene Jlamupuniep mmenu coOpanbl Ha GPYKTOBBIX
JepeBbsiX, Ha po3MapuHe, cadiope u Oonmske, B Arjaepe Ha mandee, TUMbSHE U €KEBUKE.
Pesynberarel mpuBoasTCs B qrarpammax 1,2.
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Juarpamma 1. CyrouyHasi pypa:kupoBoyHasi akTUBHOCTH mmMedieid (HaxuueBanckas AP,
Opay6anckuii paiion , Araepe, 2000-2500 m H.y.m. 08.07.2022)


https://az.wikipedia.org/wiki/D%C9%99mir%C3%A7il%C9%99r_(D%C9%99mir%C3%A7il%C9%99r,_Qazax)#/maplink/1
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Juarpamma 2. Cyrounasi GypakupoBOYHAsI AKTUBHOCTH mMedteil (I"'a3axckuii paiion, ceso
Jamvupuniep, 580 m n.y.m., 20.06.2022)

BEISIBIIEHO, UTO MUK aKTUBHOCTH JeTa Habmonaercs Mexny 12°-17% qacamu. I1Imenu Moryt
paGorats yxe npu Temmneparype 8-10 °C , Ho st cTabHITBHOTO JIeTa ONTHMAIbHAs TeMIepaTypa 22-
24 °C u Bnaxuocth 50-60%.

B ropHBIX pernoHax IpH HEBBICOKOH Temmeparype Bosayxa (me Boime 35 © C) u BBICOKOI
BI)KHOCTH B OT/IMYHE OT MEJIOHOCHBIX TT4eJT IIMENH HAYMHAIOT JIeT yke ¢ panHero yrpa (3°°-4%) o
nosnaero Bedepa (20°°) u akTMBHO paboraroT. B pesynsTaTe HaOMIOAEHUI BBIABIEHO, YTO PAHO
YTPOM, TIpH CPaBHUTEIBHO HU3KOH TeMmmepaType Bosayxa - 16-18 °C, B macmypnyto moromy, mpu
HAJIMYUU Ha IBETKaX POCHl U B CyMEpPKaX BCTPEUAIOTCS pabOTAOIIME OTACIbHBIC 0COOM IIMeNei
CyTo4Hasi aKTUBHOCTb ITYEJT 3aBUCHT M OT IPYTUX (DaKTOPOB, HAIIPUMED, OT BUIOB HEKTAPOHOCOB, OT
JUIMHBI CBETOBOTO JIHS, B KAaKO€ BpPEMs CYTOK pPACTCHHE BBIICIIICT MaKCHMAaJIbHOE KOJIHMYECTBO
HEKTapa, OT CTAJANH Pa3BUTHUS MUETMHON CEMbH, C KaKOH 11eIbI0 ITUesa MoceliaeT MBETOK (11 coopa
MBUTBIBI T HEKTapa) | Jp.

HNcrounukm:

1. Popov |.B. TTonoe M.B. Trophic conveyor in the life of bumblebees (Hymenoptera, Apidae)
in the conditions of the Krasnodar Territory. Proceedings of the Kuban State Agrarian University,
Issue No. 5 (9), Krasnodar, 2007, pp. 145-149.

2. Pesenko Yu.A. Tlecenko FO.A. On the method of quantitative accounting of pollinating in-
sects // Ecology, 1972, no. 1, p. 89-95.
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MANTIDFLIES (NEUROPTERA, MANTISPIDAE) DISTRIBUTED IN AZERBAIJAN

Kerimova I.G.

Institute of Zoology of Ministry of Science and Education

of the Republic of Azerbaijan, A.Abbaszade str. 115, passage 1128,
block 504, Baku AZ1004

Mantidflies or mantispids are worldwide distributed small or moderate-sized insects from the
order Neuroptera. They are richer in the tropics and subtropics. The total number of mantidflies in
the world is about 410 species (Ohl,2007). The imago and larvae of mantidflies are predators. The
larvae feed on eggs of spiders in the egg sacs (Redborg, 1998).

In Azerbaijan, the mantispids are rarely encountered in the field and are poorly studied. Basic
information on their taxonomy, ecology, distribution, and behavior is lacking. We investigated the
mantispids fauna of Azerbaijan from 2012 to 2022 in the whole territory of the republic. The species
were collected with sweeping net, entomological umbrella and some specimens attracted to light.
Collected materials are located in the Institute of Zoology, Azerbaijan.

The research has resulted in the recording of 5 species and 1 variation: Mantispa adelungi
Navas, 1912, Mantispa aphavexelte U. Aspock & H. Aspock, 1994, Perlamantispa perla (Pallas,
1772), Mantispa perla var. lobata Navas, 1912, Mantispa scabricollis McLachlan, 1875, Mantispa
styriaca (Poda, 1761). They have been recorded in the Greater Caucasus, Lesser Caucasus, Kura-
Araz lowland, Nakhchivan, and Lankaran. All species were recorded mainly in Nakhchivan. M.
aphavexelte, P.perla, M. styriaca were recorded in the Greater Caucasus, Lankaran, and Kura-Araz
lowland also. M.adelungi was recorded in the Kura-Araz lowland only. From these species two have
been included in the third edition of Red Book of the Azerbaijan Republic: M.styriaca and
M.aphavexelte. The first species was included in the Red Book under the rarity status EN and the
second one under the status DD (Kerimova, 2022).

References:
1. Ohl, M. 2007. Towards a global inventory of Mantispidae - the state-of-theart in mantispid
taxonomy. Annali del Museo Civico di Storia Naturale di Ferrara.v.8, pp. 79-86, ISSN 1127-4476
2. Redborg K.E. 1998. Biology of the Mantispidae. Annual Review of Entomology. Vol.
43:175-194 (https://doi.org/10.1146/annurev.ent0.43.1.175
3. Kerimova, I.G. 2022. Neuroptera. Red Book of the Azerbaijan. Rare and endangered animal
species. Third edition. Baku. (in press)
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PHYTOCHEMICAL ANALYSIS OF SEDUM HYBRIDUM L. EXTRACTS AND THEIR
PHARMACOLOGICAL PROPERTIES

Kobylina T.N.

Korbozova N.K.

Tynybekov B.M.

Al-Farabi Kazakh National University, Almaty, Kazakhstan

The aim of our study was to identify the greatest possible amount of biologically active sub-
stances from plant parts Sedum hybridum L. in different phases of vegetation in ontogenesis and com-
pare different periods of maturation: juvenile, vegetative and adult plants.

Like one of the families of the plant world on Earth, the Family of Crassulaceae shrubs and in
rare cases, trees, but they are all succulents. Thus, it determines their significance in global climate
change and the preservation of terrestrial vegetation from desertification to 90% of the total species
diversity by mid-2050 [1].

The uniqueness of this succulent plant is relevant for studying it phytochemical composition as
a promising source biologically active components that determine medicinal properties Sedum hy-
bridum L. and suggest it as a more suitable candidate broad-spectrum herbal medicine in the future.

Moreover, the literature data indicate the use of types of Sedums in folk medicine and home-
opathy of different countries. There are descriptions of some species of this plant that have pharma-
cological properties and are used in folk medicine in the treatment of several common diseases such
as: epilepsy, inflammation of the upper respiratory tract, burns, liver diseases, hemorrhoids, in the
treatment of purulent wounds, anemia, nephritis, fever, turbeculosis and severe infections that require
further study in the future. defining subspecies [2,3]. An integral part of this succulent is its antiseptic,
antibacterial, hemostatic, antiviral, diuretic and tonic properties [4-7]. All the above valuable thera-
peutic benefits Sedum hybridum L. they are manifested due to the presence in medicinal plant raw
materials of such active substances as alkaloids, tanninsbut, gum and rutin, and others [8,9].

We analyzed extracts of plant raw materials in different phases of vegetation and growth peri-
ods, using the gas chromatography method with mass spectrometric detection Thus, in the composi-
tion of different phases of vegetation of ontogenesis, classes of compounds were identified as: phe-
nols, diterpenes, terpenes, ketones, alcohols, pyrans, monosaccharides, tetrahydrofurans, esters, aro-
matic acid, carbohydrates, fatty acids, acids, essential oils, organic substances, and tocopherols.

All identified classes of compounds have therapeutic potential in the treatment of the above-
mentioned topical diseases and have the following properties: It has antiseptic, antibacterial, hemo-
static, antiviral, diuretic, and tonic properties.

References:

1. Edward, O. Biodiversity and Climate Change Transforming the Biosphere Foreword.

Chapter 11: What is Climate Change? Wilson: New Haven, CT, USA; London, UK, 2019; pp.
14-15.

2. Shnjakina G.P., Krasnov V.A. (1974) Akcent na fitohimicheskom i mediko-biologicheskom
izuchenii vidov Sedum L. Rastitel'nye resursy [On the phytochemical and medical-biological study
of Sedum species. Plant resources] 10:130-139.

3. Putyrskij I.N., Prohorov V.N. (2008). Travy. [Medicinal plants]. Knizhnyj dom, Minsk,
Belarus. ISBN: 978- 985-489-859-9.

4. Berezin V. Je. i dr. [Antiviral activity preparations from plants families Crassulaceae]//

Chimiko-pharmaceutical journal. — 2002. — T. 36. — Me. 10. - p. 29-30.

5. Putyrskij I.N., Prohorov V.N. [Medicinal plants]. Minsk: Knizhnyj dom Publ., 2008, pp. 222-
224,
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6. Budancev, A.L. Plant Resources of Russia. Flowering Wild Plants, Their Phytochemical
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KAYECTBEHHASI M KOJIMYECTBEHHASI CTPYKTYPA TEPUHO®AYHBI
CAMYP-JTEBEYMHCKOIN HU3SMEHHOCTHU U TOHATKEH/JICKOI'O PAMOHA
ABEPBAMIKAHA
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baxuncxuii I'ocyoapcmeennuiti Yuueepcumem, baky,
Azepbauiodorcan, AZI1148, ya. 3axuo Xanunosa, 23
ORCID: 0000-0003-3457-7409

Camyp-JleBeunHCcKass HUI3MEHHOCTh MIPOCTUPAETCA Ha CEBEPO-BOCTOKE A3zepOaiijkaHa BIOIb
Kacnuiickoro mops, Ha tore orpaHnueHa bokoBbIM XpeOToM, a ee ceBepo-3amnaiHas IpaHulia CieyeT
nmo peke Camyp. l'oHarkeniackuii Qusuko-reorpaduyeckuii pailoH 3aHUMAET IUIOIMIAAL OT
Bojopazzaena rop bonbmoro Kaekaza no Camyp-/leBeunHCKON HU3MEHHOCTH. PacTUTENBHOCTH
MEHSIETCSI OT TMOJYMYCTBIHHOTO M HHU3WHHO-JIECHOTO MPUMOPCKOTO TMosica 10 TOPHO-JIECHOTO B
BBICOKOMH 1oro-3anaaHoit yactu (Mycen6oB M.A., 1961).

B cBa3um ¢ Manmou3yuyeHHOCTBIO Tepro(dayHbl 3TUX paAllOHOB HaMHM OBUIO TMPOBEACHO
uccinenoanue B nepuos ¢ 2017 nmo 2022 rr. AHanu3 pe3ysbTaToOB UCCIIEIOBAaHUN U JIMTEPATYPHBIX
nanablx (AneknepoB X.M., 1966; Diirenbc H0.K., 1980; «KuBotHsiii mup Aszepbaiimxana I,
no3BoHouyHsie» 2000; Paxmarynmuna UK., 1989; Kymues C.M., 1997) nokazan, yto TepuodayHa
Camyp-/leBeunnckoro u I'oHarkeHackoro paiioHoB AsepOaiipkaHa MpeaCTaBlIeHa 55 BuAaMu,
KOTOpBIE OTHOCATCSA K 6 oTpsanam, 20 cemelictBaM u 38 ponam.

Otpsn Insectivora Bowdich, 1821 — Hacekomosiinble nipeacTaBieH 3 cemelicTBamu: ExxoBble -
Erinicidae Fischer Von Waldheim, 1817 ¢ 2 ponamu (Erinaceus L.1758 — E. concolor Martin,1838,
E.roumanicus Barret Hamiltonc 1900, Hemiechinus Fitzinger, 1866 — H. auritus Gmelin, 1770);
Kporoseie - Talpidae G.Fischer,1814 - ¢ 1 poxgom Talpa 1758 (T. levantis Thomas, 1906), u
3emnepoiiku- Soricidae Fischer Von Waldheim, 1817 ¢ 4 pomamm: Sorex L.1758 (S. raddei
Satunin,1895, S. satunini  Ognev, 1922); Neomys Kaup, 1829 (N. teres Miller,1908); Suncus
Ehrenberg,1833 (S. etruscus Savi, 1822); Crocidura Uagler,1832 (C. suaveolens Pallas,1811,
C.leucodon Hermann,1780, C. gueldenstaedti Pallas,1811).

Otpsin  Pyxokpeuteie - Chiroptera Blumen Bach,1779 mnpencraBien 2 cemeiicTBaMu:
IToxxoBonock! - Rhinolophidae Gray, 1825 ¢ 1 poxom Rhinolophus Lacepede,1799 (R. hipposideros
Borkhausen,1797, R. blasii Peters,1866); I'maaxonocs! - Vespertilionidae Gray,1821 ¢ 6 poxamu:
Myotis Kaup, 1829 (M.emarginatus noctula Schreber,1774), Pipistrellus Kaup,1829 (P. nathusii
Keyserling et Blazius,1839, P. kuhlii Kuhl,1817), Vespertilio Linnaeus, 1758 (V. murinus L.,1758),
Eptesicus Rafinesque,1820 (E. serotinus Schreber,1774).

Otpsin 3aitieoOpasubie - Lagomorpha Brandt, 1855 mpencrarnen 1 cemelicteom Leporidae
G.Fisch.Waldh., 1817, 1 pomom - Linnaeus, 1758 u 1 Bugom L. europaeus Pallas, 1778.

Otpsn rpeizyHoB - Rodentia Bowdich, 1821 mnpexacraBnen 6: cemeiictBamu: bennybu -
Scuridae, Gray,1821 pox Sciurus L.,1758 ¢ 1 Bumom (S. anomalus (Gmelin, 1778); Iuko6pa3oBbie
- Hystricidae Burnett, 1830 1 pox Hystrix Linnaeus, 1758 ¢ 1 sugom (Hystrix indica Kerr.1792);
Conesebie - Gliridae Thomas, 1897 Bxirouaet 2 poaa - Glis Brisson, 1762, ¢ sugom G. glis L.,1766
u Dryomys Thomas,1906 c¢ sumom - D. nitedula Pallas,1778,  TymkanuukoBsie - Dipodidae
Waterhouse, 1842 mpencrasaeno 1 pogom Allactaga F.Cuvier,1836 ¢ 2 sumamu (A. euphratica
Thom,1881, A. elater Licht.,1825), XowmskoBsie - Cricetidae Fischer Von Waldheyn,1847, pon
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Crisetulus Milne-Edwards, 1867 ¢ 1 Bumom ( C. migratorius Pallas, 1773); pox Meriones Illiger, 1811
c 1 Bugom (M. libycus Lichtenstein,1823); pox Arvicola Lacepere, 1801 ¢ 1 Bugom (A. amphibius L.,
1758); poxn Migrotus Schrank, 1798 ¢ 3 sumamu (M. majori Thomas, 1906, M. sosialis Pallas, 1773,
M.arvalis Pallas, 1799 ); pox Chionomys Miller,1908 ¢ 1 Bumom (C. nivalis Martins,1842),
Maiunbie - Muridae Thomas, 1896 Bkiouaer B cebs pox Micromys Daehne, 1841 ¢ Bugom (M.
minutus Pallas,1771), poxn Rattus Fischer Von Waldheyn, 1803 ¢ 2 Bunamu (R. rattus L.,1758, R.
norvegicus Berk.,1769); pox Mus L.1758 ¢ Bugom (M. musculus L.,1758); pox Apodemus Kaup, 1829
c BuzoM (A. agrarius Pallas,1771); pox Sylvaemus Ognev,1924 ¢ 3 sunamu (S. uralensis Pallas, 1811,
S.witherbyi Thomas, 1902, S. ponticus Sviridenko,1936).

Otpsin Xumnnkn - Carnivora Bowdich, 1821 npexacrasnen 5 cemeiictBamu: Borabu - Canidae
Gray, 1821, koropoe Bkimouaer poxa Canus L.1758, B 2 sugamu (C.lupus L.,1758, C. aureus L.,1758)
u poxn Vulpes Oken,1816 (V. vulpes L.,1758), MenBexbu - Ursidae Gray,1825 Brmtouaer 1 pox
Ursus L.,1758 u Bux (U. arctos L.,1758)., Enorossie - Procyonidae Bonaparte,1850 Bxirouaer 1 pox
Procyon Storr,1780 ¢ 1 Bumom (P. lotor L.,1758 ), Kynbu - Mustelidae Swinsong 1835 npencraBiieHo
ponmom Myustela L.,1758 ¢ 1 Bugom (M. nivalis L.,1758), pogom Martes Pinel, 1792 ¢ Bumom
M.martes L.,1758, poxom Meles Brisson,1762 (M.meles L.,1758), Komrausu - Felidae Gray, 1821
Bkirovaer pox Felis L.,1758 ¢ 2 sumamu (F. silvestris Schreber,1777, F. libyca Forster,1780) u
poxom Lynx Kerr,1792 (L.lynx L.,1758).

Otpsn [MapaokonsiTHbie Arthiodactyla Owen,1848 npencraBneno 2 cemeiictBamu: CBUHBIE -
Suidae Gray,1821 ¢ pomom Sus Linnaeus,1758 (S. scrofa L., 1758) u Onenessie - Cervidae
Gray,1821 ¢ pomom Capreolus Gray,1821 (C. capreolus L.,1758).

Kak BumHO, HanboIee MHOTOYHCIICHHBIM SIBIISICTCSI OTPSJT TPHI3YHOB, K KOTOPOMY OTHOCHTCS
20 BHA0B, 4TO cocTaBmIO 36,3% OT OOILETO YKCiIa BUIOB.
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Abstract

The article describes the objectives of seaport development management and identifies the
directions of development. The authors have identified strategic priorities for the development of the
seaport by systematizing and processing the links of the business process system, the objectives of
managing the ports development and development directions through the hierarchical synthesis use.
The selection of the highest priority will optimize the port development target ratios.

Introduction

In the context of the modern development of the state of transport, enterprises indicate that their
activities are fraught with a number of problems, the counteraction of which arises in the strategic or
operational plan of functioning. Negative trends can manifest themselves in different spheres of the
economy, sometimes reaching a great depth and scope of influence.

Main part

The enterprise as a system functions in close connection and interaction with the external
environment. The external factors of seaports development include the following: factors of modern
geopolitics, quality of interrelations of enterprises with contractors and service customers;
development of macroeconomic environment; development of engineering and technology at
macroeconomic level; market coverage; availability of resource suppliers; characteristics of
competition in the industry.

Besides, seaports (SP) are subject to the influence of internal environment factors, such as
management parameters (development strategy, organizational structure, market image, etc.),
technological parameters of resources transformation, level of technical equipment of ports and
technologies, level of internal port communications, etc. In addition to the factors considered, there
are also often factors of ecological changes, human interests in society, the general condition of the
world economic system, etc. When identifying the main directions of port development, it is
necessary to consider the impact of the above-mentioned factors. The influence of external
environment factors will manifest in the form of factors that affect the input parameters of the seaport
system, and the output (product) of this system will affect the external environment of the functioning
of the transport industry enterprise.

Priorities for the development of seaports that allow the achievement of the highest set of
performance indicators or activity efficiency can be identified by analyzing the impact of the
organization of port activities built according to the process management model. Business processes
encompass a multitude of links between divisions that transfer key tasks to each other in a certain
sequence and order (1). Over time, the request turns into the result (output) of the process - a work or
service (2). In this case, not only an external customer (e.g., cargo owner and sea line) but also another
process (e.g., the output (result) of auxiliary repair processes in SP is technically serviceable
equipment, ready to perform the process of cargo handling in the port or passenger service).

Outputs of a business process manifest themselves in the creation of material or informational
objects (services, works), which are the results of the business process execution and can be consumed
by an external or internal customer. The output of business processes is described by a set of
resources, which while performing work on the process, taking into account the available technology,
will be converted into an output that has value to the client. Any business process has a certain goal,
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which is manifested in the form of criteria for its effectiveness. The goals of business processes are
the goals of the lower level, through the implementation of which it is possible to achieve the goals
of the upper level - including the goals of enterprise development. The main objectives of seaport
development management (SDM) can include the following:

Growth of the efficiency of transshipment functions and cargo handling in seaports (EP).
High level of customer orientation (orientation - sea line) (COP).

Long-term stable relationships and interaction with cargo owners (LR).

High level of service quality in seaports (HQ).

Growth of sustainability earnings in the short and long term (SE).

Growth of strategic potential (resources, production base, technologies, etc.)

. Increasing the level of transparency and flexibility of the internal communication system of
the seaport (TF).

Achievement by seaports of the criteria of the first level, namely, the development goal, may
eventually lead to an increase in targets - indicators of the cargo turnover of seaports. The criteria for
the second level are determined by the directions of development of seaports:

Fig.1. Hierarchy of interrelationships of seaports development elements

Target indicator for the development of SP

DMG

BP

DD

The upper-level criterion is the target for the development of the seaport

The criterion of the 1st level of the hierarchy - development management goals

The criterion of the 2nd level of the hierarchy - the direction of development of the seaport

The criterion of the 3rd level of the hierarchy - types of business processes of the seaport

The upper-level criteria are described by the seaports’ cargo turnover indicator (N). The criteria
of the first level of the hierarchies are built depending on the goal of managing the development of
ports and are divided into the following main positions:

Growth of the efficiency of transshipment functions and cargo handling in seaports (EP).
High level of customer orientation (orientation - sea line) (COP).

Long-term stable relationships and interaction with cargo owners (LR).

High level of service quality in seaports (HQ).

Growth of sustainability earnings in the short and long term (SE).

Growth of strategic potential (resources, production base, technologies, etc.)

. Increasing the level of transparency and flexibility of the internal communication system of
the seaport (TF).

Achievement by seaports of the criteria of the first level, namely, the development goal, may
eventually lead to an increase in targets - indicators of the cargo turnover of seaports. The criteria for
the second level are determined by the directions of development of seaports:

1. Infrastructure development (equipment, technologies, material and technical potential) (1).

2. Development of resource potential (all types of resources - labor, material, financial,
information) (D).

3. Development of seaports as subjects of the external transport market (place in the external
environment)

4. Development of the internal environment (systems of processes, the level of perfection of
internal port communications, etc.)

Fig.2. Description of the most significant links between the elements and priorities of the
seaports development system

The criteria of the second level of the hierarchy have different significance in identifying the
development goal, which is described at the first level of the hierarchy.

The criteria of the third level represent alternative options for performing work and represent
groups of business processes of seaports, allocated according to a functional attribute (main business
processes - MBP, providing - PBP, development processes (DBP), and management (MPU). Based
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on the results of expert surveys, we processed the obtained data and obtained the following research
results: a group of main business processes is a more important group when choosing management
objects in the seaport development management system.

We have presented the results of processing the results of an expert opinions survey on the
development of seaports of the Republic of Azerbaijan. Using the method of analysis of hierarchies,
we have processed and obtained data that indicate the following dependencies of the parameters of
the development of seaports. The priorities for the development of interrelated elements of the system
are identified based on calculations of weighted average significance estimates of the studied
parameters. Bearing in mind the high importance of certain types of business processes in achieving
the target indicators for the development of seaports (indicators of cargo turnover, income, and
profitability of port activities) we will reflect in Figure 2, the result of processing expert estimates.

Conclusion. Based on the results of the research done, we concluded that by managing a group
of business processes, that have a primary impact on the level of development of seaports, it is
possible to achieve the highest performance indicators and efficiency of their functioning.
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Abstract

The article defines the concept and provides a composite module of the seaport business
processes in the form of changes in the order and functions performed and performed within the
framework of technologies, as well as the conditions for the flow of business processes associated
with the replacement of elements of the resource, control and incoming modules under the influence
of factors defining the necessary changes to the output module of the business process. The presented
scheme of the influence of modular changes in business processes on the development of the seaport
allows you to see the direction of their influence in the implementation of certain areas of port
development related to changes in infrastructure, resources, internal environment and port
communications, as well as directions for the development of the port as a subject of the external
environment — the maritime shipping market.

Introduction

A quantitative description of business processes through a system of indicators, which allows
for operational control and management, as well as determining the most appropriate ways for the
development of the port based on the process model, led to the need to visualize the structure and
environment of the main business processes. The need for modular changes is caused by numerous
and diverse factors that cause new requirements for the conditions for the flow of business processes
in seaports, which, in turn, set the task of developing infrastructure and resources. A technological
and organizational platform for business process management. Previous studies [1] in terms of
describing the process model of a seaport make it possible to adjust the parameters and conditions for
the functioning of its main business processes through modular changes in processes, namely,
creating new conditions or adjusting traditional schemes for the execution of port operations or
adjusting their sequence and occupancy, and also the conditions for the application, use and
modification of input and output modules of processes.

Main part

The structure of the business process in research is presented as a set of characteristics of inputs
(incoming resources, resource tools, and control inputs) and outputs, and quantitatively describing
their indicators. The environment of business processes is presented in the form of factors of influence
that determine the nature and conditions of the flow of business processes, the dynamics of changes
in the characteristics of business processes, and indicators that describe their functioning. Such a
representation of business processes will allow us to highlight the most important ways to optimize
those elements called modules in research (Fig. 1).

Figure 1. Description of the modules of the main business processes of the seaport

Management of MBP

Inputs of MBP

Borders

Factors

Indicators

Outputs of MBP

Functioning of MBP

Tools (resources) of MBP

Main Business Process (MBP)

Modules of MBP

19



20

111 international scientific conference. London. Great Britain. 22-23.12.2022

Thus, business process modules are understood as a system of characteristics of inputs and
outputs of the main business processes of the seaport, indicators that describe their functioning, as
well as factors that affect individual borders and parameters of business processes (Fig. 2).

Figure 2. Composition of the modules of the i-th main business process of the port

Module “MBPi inputs” (M1i)

Borders - incoming resources of the MBPI

Factors that determine the conditions for the use and change of incoming resources of the MBPi

Indicators reflecting the magnitude and dynamics of changes of the incoming resources of the
MBPi

Module **Management of MBPi"* (M2i)

Borders — management resources of the MBPI

Factors that determine the conditions for the use and changes of the management resources of
the MBPI

Indicators reflecting the magnitude and dynamics of changes of the management resources of
the MBPI

Module “Tools of MBPi” (M3i)

Borders - used resources of the MBPi

Factors that determine the conditions for the use and changes of the used resources of the MBPi

Indicators reflecting the magnitude and dynamics of changes of the used resources of the MBPI

Module “MBPi outputs” (M4i)

Borders - outputs (product) MBPi

Factors that determine the requirements for changes of the MBPiI product

Indicators reflecting the magnitude and dynamics of change, the effectiveness of the outputs of
the MBPi

For an example of a description of a business process module, Table 1 shows information
grouped by the module of outputs of such business processes as “admission of cargo to the port”,
"handling of cargo in the port", "exit of cargo from the port"” in relation to work with container cargo.
Modular changes in the business process of a seaport are changes in the order and sequence of
functions, works, and operations within the framework of the process technology, as well as the
conditions of the business process, associated with the replacement of elements of the resource,
control and incoming modules under the influence of factors that determine the necessary changes to
the output module of the business process. A diagram of the impact of modular changes in business
processes on the development of the seaport is shown in Figure 3.

Tracking the impact of modular changes on the development of the port is supposed to be
carried out through a system of indicators that determines changes in the boundaries - inputs to outputs
of the main business processes. The need for modular changes is indicated by numerous and diverse
factors that lead to the emergence of new requirements for the conditions for the flow of the main
business processes of the port, which in turn become the task of developing infrastructure, resources,
the technological and organizational platform for managing business processes.

Table 1

Modular description of the output of the main business process (M4)

Module

Borders

Factors

The cargo is cleared. The container is empty (like a container during deconsolidation). The car
is empty / with other cargo. Empty fitting platform / loaded with other cargo. The vessel is empty/
partly empty. Documents for cargo with marks of customs, and port administration.

Indicators: volumes of unloaded cargo from the vessel per unit of time; the volume of cargo
after customs clearance in import, volume of cargo after customs clearance in export, and the number
of berths.

Cargo in a warehouse/container yard. Formed container with cargo (during deconsolidation and
consolidation). Warehouse documentation.
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Availability, sufficiency, and efficiency of port equipment for handling container cargo.

Indicators: volume of cargo after customs clearance in import, the volume of cargo after
customs clearance in export; the total area of warehouse complexes.

The container with the cargo is loaded, fixed on the vehicle. Documents for cargo with marks
of customs, port administration, stevedoring company.

Establishment of trade and economic relations. Availability, sufficiency, efficiency of port
equipment, including for the export of containers. Client orientation of internal port services.
Seasonality of SP operation.

Indicators: volume of loaded container cargo per vessel per unit of time; the number of ship
calls per year; the number of units of loading and unloading equipment by type (cranes, loaders, etc.);
the number of berths; the number of applications per day for the passage of a vehicle with cargo to
the port; the number of vehicles passing through the SP gate per unit of time; the volume of incoming
cargo flow delivered by sea to the port as import cargo; the number of trains with cargo; average
cycle time of loading and unloading operations; the total area of warehouse complexes; equipment
performance; the number of permits for the export of cargo from the port Authority; the number of
cases of damage to cargo in the port due to the fault of the personnel, leading to insured events, for
which complaints were received; the number of personnel of the SP (subdivisions of the SP).

These factors include factors that determine the conditions for the use and change of incoming
resources (availability, cost, and availability of all types of resources); factors of change in control
resources (the level of state regulation of the industry, which puts forward requirements for the
organization of business processes; the level of competition; globalization: capacity, needs, and
volumes of the maritime transport market; trends in the development of transport in Azerbaijan;
factors of change in tools (the level of development of the internal port communications system, the
quality of the internal environment, etc.); factors that determine the requirements for changes in the
product (orientation towards the development of the international maritime transport market, the
development of modern technologies and equipment; the degree of innovativeness of the equipment
and technology of the seaport; customer focus, etc.).

Figure 3. Scheme of the impact of modular business process changes for the development of
the seaport

The current condition of the MBP

The future condition of the MBP

Modular changes

Change of borders of MBP

Influence of factors

Change of indicators of MBP

Indicators of the actual condition of the seaport

Indicators of seaport development

Conclusion. The scheme given in the article allows seeing the direction of the impact of
modular changes on the indicators of the seaport in the implementation of certain areas of
development of the port associated with changes in infrastructure, resources, internal environment,
and internal port communications, as well as areas of development of the port as a subject of the
external environment - the maritime transportation market. Thus, by implementing modular changes
in the business processes of the port, it is possible to achieve the goals of its development, and obtain
the desired increase in volume indicators, as well as direct and secondary effects. By managing
processes and making modular changes in the composition of business processes, the seaport
improves performance and increases the speed of achieving development targets.
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METHODOLOGICAL ASPECTS OF MANAGEMENT ACCOUNTING IN CONSTRUC-
TION

Husainova E.
International University

of Innovative Technologies,
Bishkek, Kyrgyzstan

During the formation of the system of regulatory accounting regulation, its standardization,
which take place in the conditions of the development of market relations, it is especially important
and relevant to understand the essence of management accounting and its applicability in the con-
struction industry of the Kyrgyz Republic.

By other words, management accounting generates information necessary to solve both internal
and external problems that arise in the course of managing an organization. Some experts consider
management accounting as a subsystem of accounting, while others consider it as a system for man-
aging an organization. But at the same time, many agree that the main purpose of management ac-
counting is the formation of information necessary for decision-making at different levels of organi-
zation management. An analysis of situation associated with the creation of the methodological foun-
dations of management accounting gives grounds to assert that this problem must be approached
conceptually. This is due to the fact that management accounting is inherently subjective, confiden-
tial; in addition, it is he who bears the main burden of providing information management for making
informed and timely management decisions.

Features of construction activities largely determine the organizational structure of the account-
ing system, the methods and methods of accounting used, the possibility of using information tech-
nology.

Thus, despite the fact that Western system of management accounting is a much more extensive
system than just accounting (the system for managing the final indicators of the main activity of an
enterprise), the organization and creation of a management accounting system in Kyrgyz Republic
should be viewed through the prism, first of all, of the accounting system, since how exactly the main
information used in management accounting (on costs and results) is created here. The main ad-
vantage of management accounting is its flexibility and versatility.

Let us note once again that the state, when developing accounting rules, was not very concerned
with the problem of adapting accounting principles to the specific needs of specific enterprises, but
took a certain “medium-sized enterprise” and shifted the accounting principles that could potentially
work on it to all the others.
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Abstract

The natural conditions of cities are the main factors in the development of tourism in Central
Kazakhstan. Cities such as Kokshetau are attracted by their uniqueness, beauty and rich history. De-
spite the aridity of the climate, the scarcity of the hydrographic network and vegetation cover, there
are oases created by nature that are not involved in technogenic processes.

AHHOTAIUA

[TpupoaHble YCIIOBHSI TOPOJOB SIBISIOTCS OCHOBHBIMH (DaKTOpaMH pPa3BUTHUS TypH3Ma B
HeHTpaJ'ILHOM Kazaxcrane. Takue ropoaa, Kaxk KOKHIGTay, IIPUBJICKAIOT CBOEH HCIIOBTOPUMOCTLIO,
KpacoToil u 6oraroit ucropueii. HecMoTpsi Ha apuIHOCTh KJIMMaTa, CKYIHOCTh TUApPOrpapuuecKon
CCTU U PACTUTCIIBHOI'O IMOKPOBA, 3/I€Ch UMCHOTCA O0a3UChI, CO3JIaHHBIC HpHpO,Z[OfI, HC BTAHYTBIC B
TEXHOT'CHHBIC ITPOLECCHI.

Keywords: Central Kazakhstan, Kokshetau, climate, Kylshakty riever, Chaglinka riever, relief,
hummaocky.

KawueBbie cioBa: llentpansubii Kazaxcran, Kokmeray, knumar, p. Kbulmaktei, p.
YarnuHka, penbed, METKOCOMOYHHUK.

I'opon Kokmeray pacnonoskeH Ha nodepexbe o3epa Kona B ceBepHoii uactu Kokmerayckoi
BO3BBIIIEHHOCTH, SIBJISETCS LIEHTPOM AKMOJMHCKOW oOsactu. OH HaxomuTcs Ha paccrosiHuu 200
KWJIOMETpOB OT croiumbl Kasaxcrana — r. AcraHbl. B OKpecTHOCTAX ropoaa pacroioXeHbl
MHorouucieHHsle conku. K okpectHoctsmM Kokmeray oTHocarcs mnocé€nok CTaHUMOHHBIA H
KpacHosipckuii ceabCKUil OKpYT, COCTOSIIUI U3 ABYX CEJIbCKUX HACENEHHBIX MYHKTOB. I'opoJ ObLI
ocHOBaH B 1824 roay Kkak BOeHHOE 000pOHUTETbHOE YKperieHue u cranuiia Kokderas. B 1868 romy
ObU1 IpeoOpazoBaH B ye3aHbIi ropoa. [locne coznanus BecHoit 1944 roga KokderaBckoit oGmactu
ropoJ ctait o6macTHbIM HeHTpoM. C 1999 r. - o6nacTHOM HeHTp AKMOJIMHCKOM 00s1acTy.

Kunmarnueckne yciaoBusi. KimMar ropoga pe3Ko KOHTHHEHTANIBHBIM, € 3acCyIUIMBBIM
xapkuM Jetom (+40°C) m xomomHoi ManocHexxHou 3umoint (-45°C) . 1o maHHBIM MHOTOJIETHUX
HaOmoneHnit KokmeTayckold METEOCTaHIIMM 4YHCIO CHETOBBIX JHEW B roay — okojo 150.
HauGonpiiee KOIU4eCcTBO OCaJAKOB MPHUXOAUTCS Ha JeTHUE mecsaibl — 80%, U UMEIOT JIMBHEBBINA
xapakrtep. ['nmybuna cuexxnoro mnokposa 0,5-1,5 M. Cpenseutonbckass Temmeparypa +19,6°
CpenHestHBapcKas Temmeparypa -16,2°. Témbiii ce30H rona ¢ remneparypamu Boimie +10°C mmurcs
B cpeaneM 137 nueit (¢ 6 mas o 21 cents6ps). [ mybuna npomep3anust mouBsl HopmatuBHas — 1,85
M, MakcuMaibHas — 2,6 M. Ha tepputopum ropoma mnpeoOiaafar0T BETPhl IOr0-3aragHoro
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HampaBlIeHUsI, C HOSOpS TO MapT OHH SBISIOTCS TOCMOACTBYIOMMMH. K JeTHHM Mecsiam
YBEJIMUYMBAETCS IOBTOPSIEMOCTh BETPOB 3aMaIHBIX, CEBEPO-3aIlaJHBIX 1 CEBEPHBIX HANPABJICHMUIA, a B
HI0JIE YCTAHABJIMBACTCS PABHOBECHE, KOTJa IOBTOPSIEMOCTh BETPOB IO BCEM HAIpPaBICHUSM
MPUMEPHO OJMHaKoBa. [1]

Puc. 1. I'opox Kokeray. [5]

I'eosiornyeckoe crpoeHre M pedabed. B reoslorn4eckoM CTPOCHHM TEPPUTOPHM TOPOJA
MPUHUMAIOT y4acTHe YeTBEpTUUHbIE OTJIOKeHHs. KopeHHble MeTamopduueckre mopoabl (TIUHBL,
CJIaHIIBI) M 00pa30BaHUsI OOPOBUKCKON CEpUH (CIIAHIIBI, KBAPIIbl) BBIXOAT HA JHEBHYIO TIOBEPXHOCTh
B IOKHOM M 1oro-zanaaHoil dactu. KapOoH mpencTaBieH CBETIO-CEPhIMU IMECYAHHKAMH, PEXe
u3BeCTHAKaMU. [laneoreH - CBETIIO-CEPhIMU OTJIOKEHUSMHU C MPOCIOWKAMU TIUHHBIX IIECKOB.
HeoreHnoBbie KpacHOIIBETHBIC TJIMHBI BCTPEUAIOTCA OTACIBbHBIMU OCTaHIAMU. JlOJMHHBIE YacTH
03EPHBIX TIOHWXCHHUIA TPEJCTABIICHBI MAJICOTCHOBBIMH M HEOTCHOBBIMHU OTJIOKCHHUSIMH (TJIMHBI C
MPOCIIOSMHU TIIMHSAHBIX TIECKOB, PA3HOIIBETHBIC TTIUHBI).

PaBHuHHBIE mTpocTpaHcTBa T. KoOKIIeTay CclIOKeHBI IMOKPOBAMH HIDKHEYETBEPTHUIHOTO,
YEeTBEPTUYHOTO M COBPEMEHHOTO BO3pacTa (CYTJIMHKH, Pa3HO3EPHUCTHIE MecKH). UeTBepTUUHbBIE
OTJIOKEHUS TPEACTABICHBl AJUTIOBHATBHBIMUA, O03¢PHO-aJUTIOBHAIIGHBIMA W JICITFOBUAITBHBIMU
OTJIOKEHUSIMHU.

B reomopdonornueckoMm oTHOHmIEHUM TeppuTopus Kokiieray mpeacTaBieHa  IUIOCKOH,
MECTaMH XOJIMUCTO-YBAJIMCTONH pPaBHHUHOM, HA IOT€ M IOr0-3amaje — NPUMBIKAIOINUNA K HUM CKIIOH
Kokmerayckoro MejnkoconoyHuka. PaBHWHHAS 9YacTh COCTOWT W3 AJUTFOBHAIBHBIX OTJIOKEHUH
— TMeCKH, TJIMHBI U TAJICYHUKHU C MPOCIOSMHU CyMeced U CYTTUHKOB. MENKOCOMOYHUKU CIIOKEHBI
TJIMHAMU U TTeCKaMu. AOCOTIOTHBIE OTMETKH B TIPEJIeiiaXx Topoja KoyeomoTes ot 254 1o 274 M Ha
paBHuHE, U oT 357 no 405 M Ha MenKOCOMOYHMKE. B mpenenax MeENKOCONOYHMKA OTMEYaeTCs
HE3HAYUTEIIFHOE Pa3BUTHE OBPAroB, 0OpPa30BaHHEBIE B PE3yJbTaTe Pa3MbIBa BEPXHEUCTBEPTUIHBIX U
COBPEMEHHBIX O3EpHBIX OTIOXKeHUU. FOkHast 4acTh Topoja ¢ Mpuieraroieil Kk Hell TeppuTopueit
COCTOUT W3 XOJIMHCTO-YBAJIHCTOTO peibeda ¢ MpeBhIIeHHEM abCOTIOTHBIX 0TMETOK Ha 10-30 M.

Penwed r. Kokieray nMeer yHacneoBaHHbBIN XapakTep. J{peBHUE 3JI€MEHTHI TOBEPXHOCTU B
3HAYUTEIILHON CTETICHHU OIPEACITUIN MOP(OTIOTHIO COBpEeMEHHOTO penbeda. ITu hopmbl penbeda, B
YaCTHOCTH KOTJIOBUHBI U JIOJNIMHBI, K HACTOSIIEMY BPEMEHHU 3alOJIHEHBI PHIXJIBIMH OTIOKEHUSIMHU
TPEeTUYHOTO W YETBEPTUYHOrO Bo3pacTta. B mpenenax wucciieqyeMoil TEppUTOPUU BBIICISIOTCS
CIIeyIOIIMe THIIBI penbeda:

1. DpO3MOHHO-ACHYJAIMOHHBIHN penbed:

- MOJIOTOXOJIMHUCTBIN MENKOCOTIOYHHK;

- TPSIIOBOXOJIMUCTBIM MEIKOCOIIOYHUK;

2. AKKyMYJISTHBHBIN penbed:

- IOJIOTOXOJIMUCTAs, pacujeHeHHAasl paBHUHA;

3. DpO3HOHHO-aKKYMYJISTUBHBIN penbed:
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- JI0’K€ O3EPHBIX KOTJIOBHH;

- pEUHBIE TOJIUHBI.

K 5po3uMOHHO-JEHylallMOHHOMY  penbedy  OTHOCATCA  BOJOpA3JelIbHbIE  YYaCTKU
MOJIOTOXOJIMHCTOTO MEITKOCOMIOYHHKA U IIPUPEUYHBIN MEJIIKOCOIIOYHHUK. Takoe pasHOOOpa3ue TUIIOB U
dbopM penbeda 0O0YCIOBICHO, MPEXE BCETO, CIOKHOCTHIO T€OJIOTMYECKOTO U TEKTOHMYECKOTO
CTPOEHMSI U PA3JIMYHOM CTENEHbIO BBIBETPUBAEMOCTH CJIAraloIIUX IOPOJ KPUCTAIUIMUECKOIO
¢dbyHnamenTa. AGCONIOTHBIE OTMETKHU COMOK 254-405 M, OTHOCHTENbHBIE MpeBbIIeHUs - 65-70 M.
MenkoconoyHble MOHMKEHNUS UMEIOT XapaKTEp XOPOILO BBIPAXKEHHBIX JIOJIMH, IPEUMYIIECTBEHHO
CEBEPO-BOCTOYHOIO HaIlpaBJIeHUs. Mooble TOPOB, 3aJIETal0IINe K CEBEPY OT MEIKOCOIIOYHUKA,
00pa3yrT HAKJIIOHHYI0 PaBHUHY C BCXOJIMIEHHBIM penibedom. [2]

AKKYMYJSTUBHBIM penibed BKIHOYAET I10JIOIOXOJMUCTBIE C€Ia00OpaculeHEHHbIE pPaBHUHBI
MEJIKOCOIIOYHUKA M IPOCTHPAETCS Ha ceBep U ceBepo-BoCTOK ropoja Kokmeray. [loBepxHOCTH
JAHHOTO penbeda cl1aboXoIMHCTas], CI0XKEHA NMPOJYKTaMHU pa3pyLIeHHUs FOPHBIX MOPOJ B FOKHOU
qacTH (1eOHUCThIe 00pa30BaHusl) U TTMHAMU KOPBI BEIBETPHBAHMUS.

OPO3MOHHO-AKKYMYJISTUBHBIN pelbed) MPENCTaBICH PEYHBIMHM JOJMHAMH, MX CKIOHAMHU U
03EpHBIMM KOTJIOBUHAMH. PeuHble NOJNMHBI B Ipelenax ONMCBHIBAEMOro pailoHa IpeicTaBICHbI
nonuHamu pex Yarnmzka n KbulmakTsl.

Peunbie moauHbl. Brone 3amagHoil rpaHULbl rOpoja € IOra Ha CEBEpP IMPOTEKAET peKa
YarnuHka, Bnajaromas B o3epo Kona. JlonimHa 10BOJIBHO XOpo1I0o pa3paboTaHa. 37ech BbIIEIAIOTCS
HHU3Kas U BBICOKAs IOMMBI, II€pBasi U BTOpPasi HaAIIOMMEHHbIE Teppackl. Hu3kas u BbICOKasl ITOMMBI,
IIPOCIICKUBAIOTCS HA BCEM NMPOTSHKEHUU peku. BoicoTa noliMeHHbIX Teppac kosiebnercs ot 0,5 1o 1,5
M. llIupuna gocturaer 300 M. [ToBepXHOCTh MOWMEHHBIX Teppac HEPOBHAs (BO BpeMs IMaBOJKOB).
PycnoBble U moliMeHHBbIE OTJIOXKEHUs INpEACTaBIEHbl MecYaHbIMM OOpa3zoBaHMsIMU. B mpepenax
KaMEHHCTBIX O€peroB OHM MPECTABICHBI PABHUHHBIMU OTIIOXKCHUSMHU.

IlepBas HannmonMeHHasi Teppaca MPOCIEKUBACTCS MTOYTH HA BCEM NPOTSHDKEHUU PEKU B BUIE
y3KHX nosoc mupuHoit ot 1 M 10 150-200 M, BeicoTol 2-3 M. K BocToky ot nocenka Kpacuslii Sp
BECh Y4aCTOK MEX]ly CTapbIM U COBPEMEHHBIM pycilaMu p.YarimHKU COOTBETCTBYET YPOBHIO IIEPBOM
HaanoiMeHHoM Teppackl. llupuna e€ 31ecy nocturaer 1,5 km. IloBepXxHOCTH Teppackl B OCHOBHOM
POBHas CO cIaObIM YKIOHOM B CTOPOHY PEKH.

Puc. 2. Conka bykna na 3amagnoit cropose r. Kokmeray. [6]

Bropas HaanoiiMeHHas Teppaca npejacTaBieHa Takke B BUJIE Y3KUX M0J10¢ mHUpuHOH 110 400 M.
Omna BcTpevaeTcs U Ha TIpaBoOM, M Ha JiIeBoM Oeperax peku. B paitone moc. Kpacusrit Sp sta Teppaca
uMmeeT OosplIylo muUpUHy (okono 1 M). Peunble OTIOXKEHHs MpPEACTAaBICHBI Pa3HO3EPHUCTHIMU
MeCKaMU € MPOCJIOSMHU TJIMHUCTBIX MECKOB, CYrNIMHKaMH. BpicoTa Teppackl 5-7 M, MOBEPXHOCTb
pOBHas, co cnabbiMu (2-3 M) yKIIOHAMHU B CTOPOHY pycia.
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Peka KbUTIakThl mpoTeKaeT mo oOmMpHON paBHUHE B CYOIIMPOTHOM HAIPABJICHUHU C BOCTOKA
Ha 3amaj u Bragaer B 03. Kona c¢ BocrouHoi croponsl T. Kokmeray. JlonuHa pexku paspabortaHa
cnabo, UMEET JIMIIb HU3KYIO M BBICOKYIO MOWMY M CJ1a00 BBIPAXKEHHYIO MEPBYIO HAAMONMEHHYIO
teppacy. lllupuna pycna 5-7 m, Ha iecax 1o 10-20 M. Huskas u BbIcOKas moiiMa pa3BUThI HA BCEM
IPOTSDKEHUH pekH. [loBepXHOCTh UX HEPOBHAs, BEICOTA OKOJIO 1 M, mupuHa kosxednercs ot 1 go 800
M B HM30BbsiX. IlepBas HanamoliMeHHas Teppaca JOBOJIBHO YETKO BBIACISIETCA B paloHE
Kokierayckoro xene3Ho10p0oKHOIro BoK3aia BBepx 1o teuenuto. lllupuna reppace! nocruraer 150-
200 m BeicOTa 1,5-2 M. TeppacoBble OTIOXCHHS MPEACTABICHB MEIKO3EPHUCTBIMU H
Pa3HO3EPHUCTBIMM IIE€CKaMU C IJIMHUCTBIMM IPOCIIOHKaMHU. AJUTIOBHAJIBHBIE  OTJIOKEHUS
MPOTATUBAIOTCS B BUE Y3KOM MOJ0Chl mMpUHOii 0,5-2 KM 110 JIeBOMY U MpaBoMy Oepery peku. OHu
IIPEJICTABIEHbBl TOHKO- M MEJIKO3EPHUCTBIMM IECKaMH, CYIJIMHKAaMU MOIIHOCTBIO 110 10-15 M,
3aJIeraroIIMMU Ha HEOT'CH-Y€TBEPTUYHBIX TIHHaX. [3]

Puc. 3. Pexa KputmmaxTsl. [6]

O3épa. B ceBepo-3anagnoii vactu ropoaa Kokmeray pacnonosxkeno ozepo Kona. C roro-3anana
K 03epy NOAXOMSAT MOJIOTHE XOJIMbI C OTHOCUTENBbHOU BbicoTOM 50-70 M. JlnuHa o3epa — 5-5,5 km.;
mmpHHa o3epa — 3-3,5 KM.; IUIoma s 3epKana osepa — 12-14 km2.; cpennss rimyouHa ozepa — 1,5-2,5
M.; 06beM Bombl — 20-48 maH. M3, BoaHas TOBEPXHOCTH O3epa B OCHOBHOM OTKPHITas; BJOTb
3amaJHoro U ceBepHoro Oeperos (mmpuna ot 0,5 710 1 KM.) UMEIOTCS 3apOCTU TPOCTHUKA, BJIIOJb
F0’)KHOTO ¥ BOCTOYHOT'O O€peroB MPOCTUPAETCS MeCYaHO-TaleyHas OTMENb, CEBEpO-3amaHblil 6eper
HU3KUNA U ToJioTuil. B mpenenax KOTIOBUHBI O3€pa Pa3BUT KOMIUIEKC O3EPHO-aJUTIOBHAIIBHBIX U
JENIOBUANIBHO-TIPOJIOBUAIBHBIX ~ OTJIOKEHUWU. OTIOXKEHUS TMPEACTABICHBl PAa3HO3EPHUCTHIMU
MecKaMu C MPOCIIOSMHU, TATBKHU, IEOHS U TIIMH MOIIHOCTHIO 5-17 M. [loacTHaloTCsl OHU TJIMHUCTO-
eOHUCTHIMU 00pPa30BaHUSIMU ME3030MCKOM KOPBI BEIBETPHUBAHUS.

B o3epo Bnagarot pekn Yarnumuka u Keutmaktel. Pexa YarinnHka BHOBb BBITEKAET U3 CEBEPHOM
gacTu o3epa. OCHOBHOE PYCIIO PEKH B MPOILIOM OBLIO PACHONIOKEHO 3alagHee COBPEMEHHOTO U
MPOXOoauI0 MUMO o3epa. [loaToMy yacTh BOJIBI U3 PEKH IOMajAaja B 03€po JIMIIbL B MHOTOBOJHbBIE
roael. B cBsi3u ¢ oOmenenueM o3epa B Hadane XX B. ObUT COOPYXKEH KaHal, COCIUHSIOMUN P.
YarnuHky ¢ 03epoM, KOTOPbIH BITIOCJIEACTBUHN CTall OCHOBHBIM PYCJIOM peKu. O3epo peryiupyer CToK
p. YarnuHku B €€ HUKHEM TeUeHUU. B MalloBOAHBIE TO/BI CTOKA U3 03€pa HE TPOUCXOAMT, U BCS BOJA
PEKU UJAET Ha €ro IMOMOJHEHHE, B MHOTOBOJHBIE U CPEHUE MO BOJHOCTH T'OJIbl HM3JIUIIKU BOJIBI
cOpaceiBatoTCsl B HUkHIOIO Yarnuuky. ['ogoBas ammmuTyna konebanuii ypoBHs o3zepa okono 0,5-1
M., MHOTOJIETHSA — 110 2,1 M. BOooéM, KOTOPBIM CO34a€T MUKPOKIMMAT U YHUKAJIBHYIO KPAacoTy B
ropojie, OJHOBPEMEHHO SIBIISIETCS MCTOYHMKOM IIOJIMBA JTAYHBIX YYAaCTKOB, PACIONIOXKEHHBIX Ha
3armagHoM Oepery o3epa, HCIONb3yeTCsl KaK UCTOYHUK BOJIbI HA TEXHOJIOTHYECKUE LETH PAOHHBIX
KOTEJTbHBIX, YIIPABIICHUS J)KETIE3HOU JOPOTH U npeanpusaTiii CeBepHO MPOMBIIINIEHHON 30HBI.
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Puc. 4. Ozepo Kona. [5]

ITouBeHHO-pacTUTENBHBIA NMOKPOB. Teppuropusa r. Kokmeray HMHTEHCHBHO OCBO€HA M
OTHOCHUTCS K KyJIbTypHOMY JaHamagdTy. EcTecTBeHHBIH 00IMK OYBEHHO-PACTUTEIBHOIO MOKPOBA
MO>KHO XapaKTepHU30BaTh TOJBKO Ha OT/AEIbHBIX, COXPAHUBIIMXCS yJaCTKaX TEPPUTOPUU TOPOa U B
Omkaiiiieil OKpeCTHOCTH.

YepHO3EMBI OOBIKHOBEHHBIE CPEAHEMOIIHBIE Ha TEPPUTOPHH 3eMenb . Kokmieray momyaninm
CBOE pa3BUTHE HA BBIPOBHEHHBIX YYacTKaxX CIa0OXOJIMHCTBIX M CIa0OHAaKJIOHEHHBIX PaBHUH.
[TouBooOpa3zyromuue nopo sl — KENTO-0ypble TIMHBI. MOITHOCTh TYMYCOBBIX TOPU30HTOB B CPEAHEM
coctaisieT 47 cM. ['ymyca B uX BepxHeM IrOpU30HTE CoAepKUTCs 6-9%. UepH03EMBbI 0OBIKHOBEHHBIE
— Jy4IlIi€ II0AOPOIHBIE [TOYUBHI.

UYepHOo3éMBl OOBIKHOBEHHBIE COJIOHILIEBAThIE MAJOMOIIHBIE HE MOJYYMIH LIMPOKOTO
pacnpocTpaHeHus], BbIIEIEHBI B KOMIUIEKCE ¢ cosloHIIaMH. COJIOHIIEBAThIE YEPHO3EMBI OTIMYAIOTCA
HEeOIaronpusATHBIMM (PU3MYECKUMH CBOICTBaMH, HAa0yXalOT BO BJIAKHOM COCTOSSHUM M CHUJIBHO
YIUIOTHSIFOTCSI B CYXOM COCTOSIHUU.

JIyroBo-4epHO3éMHBIE CPEIHEMOLIHBIE U MAJOMOIIHBIE TIOYBBI BBIIEICHBI B KOMIUIEKCE C
30HAJIbHBIMU YE€pPHO3EMAaMM U COJIOHLIAMHU. [10UBBI MpUypoUYEHBl K MOHMKEHUSM U MOHUKEHHBIM
paBHuHaM. [lo komM4ecTBy rymyca COJOHLBI HE HAMHOIO YCTYNAOT YEPHO3EMaM, CpPEAN KOTOPBIX
OHM HAaxoJATCA. J{OBOJNBHO 3HAYMTENBHBI B HHUX TaKKe 3amachl a3oTa, Qocdopa W Kaiws.
OcCoO6EeHHOCTh MHMHEPAJIbHOTO COCTaBa OIpENeNsseT UX OOJbIIYI0 MOTPEOHOCTh B OPraHUYECKHX
yIOOpeHUsX 1 MpUIaET UM Takue GU3NIECKHUe CBOMCTBA, KaK JIMIKOCTh U HA0yXaeMOCTb.

[ToiiMenHble yroBoie mouBbl. Hanbonee obuieil u cyiiecTBeHHON 4epToil MOMMEHHBIX MOYB
SBJIAETCS MMPOTEKaHUE MPOLECCOB TOYBOOOPA30BaHUS MO/ BIMSIHUEM NEPUOANYECKOTO 3aTOIICHUS
MaBOJKOBBIMU BoJamMH. [loliMeHHBIE MOYBBI OTIMYAIOTCS HCKIIOYUTEIBHBIM MHOTI000pasueM
MOP(OJIOTHUECKUX MTPU3HAKOB M (PU3UKO-XUMUYECKUX MTOKA3aTeNeH.

JIyroBo-60710THBIE, OOIOTHBIE, JIyTOBBIE ITIOUBHI M COJIOHYAKH 3/1€Ch BCTpeyaroTcs peako. M3-3a
KaMEHHCTOCTHU U YCIOBHUH penbeda OHU B OOJIBIINHCTBE CIIy4aeB HE IPUTOHBI AJIS TIOCEBOB.

JlpeBecHass pacTUTEIBHOCTh TOpoja INpe/CTaBlieHa COCHOHM, Oepe3oil, OCHMHOW W JApYruMu
MPECTaBUTEISIMH JIECOCTEMHONW 30HBI. M3 KyCTapHUKOBBIX PACTEHUU MPOU3PACTAIOT: YEpEMyXa,
CMOpPO/IMHA, BUILIHS, MaJliHa, IIUIMOBHUK. JKMBOTHBIN MHp O6orar u pasHooOpaseH. 31ech BOIATCS —
3aMIIBI, JIUCHI, KOCYNIU, Oapcyku u ap. M3 mTuil — KyponaTku, TeTepeBa. M3 rpeI3yHOB — XOMSIKH,
cypkH, cyciauku. B o3epe Koma BonsTcst okyHb, uebak, miyka. [4]

Takum 00pa3oM, COBpPEMEHHbIE NPHUPOJIHBIE YCIOBUS CO3/AIOT BCE YCIOBUS AJIS Pa3BUTHUSA
Typu3Ma, Kak B TOpojie, TaK U B LieJoM 1o obnactu. B paiione Kokmeray pacnonoxxeHno 6ombiioe
KOJINYECTBO MPHUPOJIOOXPAHHBIX TEPPUTOPHIL, 3alIOBEJHUKOB U MApKOBBIX 30H. OJHUM U3 SPKHUX
IIPUMEPOB YHHMKAJIBHOIO KOMILIEKCA SBIJIAETCS HALMOHAJIBHBIM NpUpoaHbId mapk «Kokmeray».
I'maBHoli poctonpumeuaTenbHOCThIO Kokmeray sBusercss ['ocyagapcTBeHHbli HanumoHanbHbIN
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[Tpuponnsiii [lapk «bypabaii» ¢ 03épamu cpean KUBOIUCHBIX TOP, MOKPBITHIX T'YCTHIMU XBOHHBIMHU
jJecaMy. MSTKUN TOPHBIA KIMMAaT, YUCTHIA BO3AYX W HAJIMUYWE IEICOHBIX TPSA3CH JCNa0T OTABIX
3]1eCh HE TOJBKO MPUSATHBIM, HO M Je4eOHBIM. /{7 mpuBIedeHUs TYpPHCTOB Ha Oeperax osepa
MOCTPOEHBI MHOT'OUUCIICHHBIE OTEJIM, CAHATOPUHM U JIOMA OTJbIXA.
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AHHOTAUSA

Tapux meH OomnamiakTel capanail Kene, axam3aT KOFaMHBIH JaMy YPHAICIHIH ©3eKTUIIriH
MaMaHJIapbIH KaThICYBIHCHI3 CE31HE KOHE /1€ OHBIH IIEIIIMI MEH JKOCTapiiay KaKeTTLIIT1H TYCIHE Je
aJMaiabl.

Kasipri tanma eniMi3e 3aHrep MaMaHbIFbl OOMBIHINA YMBICTIEH KaMThUIMaraHJIap CaHbI
epekie kor. OHBIH cebern-caniapiapbiHa JKOFapFbl OKY OpPBIHIAPBIHBIH MaTePHANIBIK TEXHUKAIBIK
0a3achlHBIH 3amMaHayd Typrbifa cail OosiMaybl, NPOQPECCOPIBIK OKBITYIIB KYPaMbIHBIH 1C-
TOXKIpUOEeTiK OUTIKTUIITIHIH TOMEHIr, MpakThKa Oa3zajapbIHBIH a3/bIFbl, OJApJbIH apachbIHIAFbl
OaifyTaHBICTAP/IBIH a3JIBIFBIH, XKATKbI3yFa Ooyianel. EH OacThICI MaMaHAApIsl KOFaMJa TYBIHJAI
KATKAaH MoceJieNiep/l  miemyre OaFpITTalFaH MaMaHAapAbl cajacklMEeH JaspiaHOaybIHAA.
PecniyOnmkambi3ga cOT OWIITIH JKy3€re achbIpaThlH CyAbsUIap ©3 MIHAETTEMeNepiH KoMeJeTKe
TOJIMaraH/aapFa, YKOHOMHUKAIBIK KbI3MET CallaChlHA JXKOHE OKIMIIIIK icCTep >KOHIHIIHE KATBICTHI
OKUIETTUIIKTEPIH achbIpFaHbIMEH, COTKAa JEHIHT1 Tepren Tekcepy OapbIChIHIAFbl MaMaHAapAblH
JaibIHIAIMaYybl eNNiMI3AIH 03€KTi MocenenepiHiy 0ipi O0bIT Kana GepMek.

Koramma akmaparThIK »oHe OalIaHBIC CaJaChIHJIaFbl KBUIMBICTAPBIH OCJIeH alyblHA Ja COJ
aKMapaTThIK TEXHOJOTHSHBI JKETe MEHIepreH 3aHreplepliH JKOKTBIFBI ocep eryae. Ocbl
KEeMILIUTIKTEP 1l MaKCaTThl HET13/1€ KaJIblHA KENTIPY YIIiH, aKHapaTThIK TEXHOJIOTHUS, SKOHOMHUKAIIBIK
KBI3MET Calachl, KOMEJIeTKE TOJIMaFaHJap >KOHE OKIMIIUIIK icTep OOWBIHIIA OaFbITHIMEH
JTaibIHIAIFAaH MaMaHIaHBIPBIIFAaH KYKBIKTAHYIIBUTAPIBI Al alaHbITybIH KAMTAMacChl3 €Ty JKOHE
KYKBIKTBIK PETTEyre epeKile Ha3zap ayldapbuiaibl. by mapanapasl ®KOFapFel OKY OPBIHAAPBIHIAFHI
OutiM Oepy OarmapiiaManapblH JKaHAJIaH Kacay apKbUIbI JKy3ere achipyra Oomnazsl. Jlambiran jkoHe
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KaJIbIITaCKaH KYKBIKTBIK MEMIJICKETTepAe MEHIIIKTIH epTprIi YUBIMJIBIK-KYKBIKTBIK
HBICAHJAPBIHAAF bl JKOFAPTEI OKY OPbIHAAPbIHAA HBICAHAJIbI MaKCaTTa OarbITbIMEH JKoraphblaa aTajiFaH
MamMaHJaap I[aﬁBIHHaHaﬂBI. KaSaKCTaH Aa aKMapaTTbhIK TCXHOJIOI'UA, SKOHOMHUKAJIBIK KbI3MCT CaJlaChl,
KOMEJIETKE TOJMaraHaap >KOHE OKIMIIUTIK icTep OoWbIHIIA OaFbITTaFbl MaMaHJIaHIBIPLIFaH
KYKBIKTaHYIIBl JaibIHIayFa KYKBIKTHIK, OUTiIM Oepy JKoHE OHKOHOMHKAJBIK JKyHeciHae e
MYMKIHAIKTEp1 Oap.

Abstract

Differentiating history and the future, humanity cannot realize the relevance of the process of
development of society without the participation of specialists and understand the need for its solution
and planning.

Currently, there is a particularly large number of unemployed people in the country by the pro-
fession of a lawyer. Its reasons include the inconsistency of the material and technical base of higher
educational institutions with the modern approach, the low practical qualifications of the teaching
staff, the small number of practice bases, the smallness of connections between them. The main thing
is not the training of specialists in industries aimed at solving problems that arise in society. Despite
the fact that judges exercising judicial power in the republic carry out their obligations with respect
to minors, the sphere of economic activity and administrative cases, the lack of training of specialists
during pre-trial investigation remains one of the urgent problems of the country. The growth of crimes
in the field of information and communication in society is also affected by the lack of lawyers who
own these information technologies. To eliminate these shortcomings on a targeted basis, special
attention is paid to legal regulation and ensuring the use of specialized lawyers trained in the areas of
information technology, economic activity, minors and administrative cases. These measures can be
implemented by developing new educational programs in higher education institutions. In developed
and established legal states, the above-mentioned specialists are trained in universities of various
organizational and legal forms of ownership with the target direction. Kazakhstan also has opportu-
nities in the legal, educational and economic system to train a specialized lawyer in the field of infor-
mation technology, economic activity, juvenile affairs and administration

Keywords: specialized legal adviser, judicial system, law enforcement agencies, prosecutor's
office, advocacy, information technology, economics, juvenile and administrative offenses.

Kiarrik ce3aep: MamMaHIaHJBIPBUIFAH 3aHTaHYIIbI, COT JKyleci, KYKbIK KOpFay OpraHjapsl,
IMpOKypaTrypa, aABOKATypa, AKHNAPATTBIK TCXHOJIOTUA, 3KOHOMUKA, KIOMCJICTKE TOJIMaraHJAap MCH
OKIMIIUTIK KYKBIK OY3YIIBUIBIK Canajapsbl.

Kazakcran Pecriyonukacbiabig 6-kanTap 2012 xbutrbl «KP yATTHIK Kayllci3airi Typaibh) 3aHbIHBIH
5-0a0blHa caif pecmyOJIMKaMbI3AbIH HETri3ri YIATTBIK MYAZENepiHiH Oipi peTiHAe KOoFaM MeEH
azaMaTTapAblH  QJIEYMETTIK-DKOHOMHUKAIIBIK, HWHHOBALMSIBIK JKOHE 3HATKEPNIK JaMybIHBIH
KOKETTUTIKTEpIHE CoMKec KeleTiH OuniM OepyliH JeHredl MeH calachlHa >KOHE €JAIH FhUIBIMU
oNieyeTiHe KOJI KETKi3y KoHe KoJiay OOoJIbI TaHbuIaabI[1].

CrparerusblK Kocrapiay skoHe pedopmanayareHTTIrT ¥ITTBIK CTaTUCTHKAIBIK OFOPOCHIHBIH
aKmapaThIHAM COUMKeC, YKOFapFbl OKY OPBIHAAPBIHAAFBI CTYJACHTTEPIIH Kbl caHbl 576 557. Onapapiy
iminge 306 799-b1 kp13nap Hemece 53,2%-b1. 2021/2022 oKy KbUIbIHJIA CTYISHTTEP/IH CaHbl OTKEH OKY
KBUIBIMEH CABICThIpFaHa 4,6%-Fa ToMeHAEeTeH. ATalFaH OKY KbUIbIH/IAa OapIIbIFbl OKyFa 152 789 agam
KaOpU1ans, 115 186-cbl Typri cebentepmeH OKyaaH MmbFapblibd, 153 627-ci Oitipren. CTyaeHTTepaiy
YKaJTTBI CaHBIHBIH 83%-bI KYHTI3T1 OomiMe, 7,6%-bI KaIIBIKTHIKTaH, 7,3%-bI CHIPTTal jkoHE 2%0-bI KEIITKi
OemiMze okuabl. MemiekeTTik OutiM 6epy rpaHTTapbIHbIH ecebineH 196 084 cryaeHT OutiM anyna, siFHUA
OyJ1 sKaUTITeI OLTiM aymbuiapasiH 34%-bIH Kypaiibl, akeutsl Herize 380 473 anam Hemece 66%0-bI OKH/IBL.

MeMmJeKeTTiK TiUIIe OKUTBIH CTYAEHTTepAiH yieci 64,9%, opwic TimiHae -29,6% >KoHE aFbUIIIBIH
TutiHzae 5,5%-H KyparaH. bitipren OutikTi Maman 153 627, 6yn 2019/2020 oKy >KbIIbIMEH CaIbICTBIpFaH/1a
8%-ra (142435 agam) aptrhl. LlITarrars npodeccopibIK-OKyTHIIBUIBIK KYpaMHBIH canbl - 36 307-1 axam,
COHBIH I1IIIHAE KOca aTKapymbUIblKeH 6137 okpITymibl kymbic icreiinl. JKammbel mpodeccopibik-
OKBITYIIBLIBIK KypaMHaH 8,1% KbI3MeTKepIIep/iiH FbUIBIM JOKTOPHI FBUIBIMU JIopeKeci 0apiap, FhUIBIM
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kaumuaatel 31,7%, npodeccop ararbl -6,3% sxoHe foueHT a- 14,7%. Maructp akaIeMHusUIbIK Jopekeci
0ap okeITyIIBELTapABIH caHbl 13067 amam Hemece 36%, ¢punocodust nqoktopsl (PhD) sxonHe Getiin 6oifbIHIIa
noktop- 3079 anam Hemece 8,8%.

KyKpIKTaHyIIBUTAPIBIH KaHA MOJCIIH Jaspiiay MEH KOFaMJlaFbl apHailbl MaMaHAapFa JIeTeH
CYpaHbICThl KaMTaMachl3 €Ty, OHBI Xy3ere acbipyna «MaMaHIaHIbIpbUTFaH KYKBIKTaHY» OuTiM Oepy
OarapiamMacelH JabIHIAy OoceKkere KaOuIeTTI MaMaHIapAbl albIHAAY MEH OJIApIbIH KYKBIKTBIK
MOJICHUETIH JIaMbITY COHJal-aK, MEMJICKETTIK OHBIH IIIIHJE COT, KYKbIK KOpFay MHCTUTYTTapbIHBIH
TYPAKTBl )KYMBIC ICTEYi, ONapblH KbI3METIHIH THIMALUIITIH apTThIpyFa OarbITTanaasl. MomiMerrep
OolbIHIIIA apHalibl MAMaHJaHABIPbUIFAH Ccallaia KbI3MET aTKapy eiMi3 YILiH KaHAJBIK eMec.

KP TIlpesunmentinig 21.04.2005x. Nel557 KapnwireiMen Oekitinren KP DxoHOMUKAIBIK
KbUIMBICKA KOHE ChlOailyiac aKEeMKOPJBIKKAa KapChl KYPEC areHTTIr (Kapbl MOJULHUACHI) Typajbl
Epexere caii cpibaiiiac »KeMKOPJIBIK, SKOHOMHUKAIBIK, JKOHE KapiKbUIBIK KbUIMBICTAP MEH KYKBIK
OY3YIIBUIBIKTAPAbIH aJAbIH ally, OJIapJbl aHBIKTAY, OJBIH KECy, ally KoHE Teprey ATEeHTTIKTIH
HETi3ri MiHAETTepiHiH Oipi OOJIBIN TaHBUIFaH [2].

PecniyOnmkamMbI3a KoMelleTKe TOJIMaFaH TYJIFallapFbl KaThICThl MaMaHAaHJIBIPBUIFAH COTTAp
Kypy - banmanapasig KyKpIKTapbIH, OOCTaHIBIKTapbl MEH 3aHJIbl MY/ICTIEPiH KAMTaMachl3 €TyJe COT-
KYKBIKTBIK pedopMaHbIH MaHBI3ABI OarbITTaphlH Oipi. "KaszakcTraHmarbl FOBEHAIIBIK OiIeT"
XaJIBIKApAIIBIK MUJIOTTHIK K00Achl KOMEJIETKE TOJIMaraHJapra apHAJFaH COT XYWECIH KypyHlarbl
AJIFAILKBI KajgaM OOJIbII TaObUIIbI.

03.06.2005 >xbUTBI ©TKEH CYAbsUIapAbIH [V pecnyOauKaiblk che3iHe H.O. HazapOGaes
eNiMi3Zie KOMEJIETKEe TOJIMaraHAap/AblH iCTepl JKOHIHAErT MaMaHIaHIBIPBUIFAH COTTap KYpPYAbI
MIHJETTE/II.

23.08.2007x. EnGacrelHbBIH "Komererke TOJIMaFaH1apIbIH icrepi JKOHIHEr1
MaMaHJaH IbIpbUIFaH ayJaHapalblK coTTapabpl Kypy Typaibl" Ne 385 JKapnbirbl KaObUIIAHBIMN, OJ1
SKCIIEPUMEHT peTiHAe AcCTaHa jkoHe ANMaThl KallaJapblHIa MaMaHJaHABIPbUIFAH COTTAp KYPBUIFaH
OonatbiH [3].

05.07.2008 xputrel  mrinaene kabouinanran Ne64-1V "Kazakcran PecnyOnukachlHBIH Keiibip
3aHHAMaJIbIK aKTUIepiHe KOMEJEeTKe TOJMaraHJap/blH 1CTepl MKOHIHJErT MaMaHJaHAbIPbUIFaH
ayJnaHapajblK COTTap Mocelenepi OOMBIHIIA e3repicTep MEH TOJNBIKTRIpYJIap €Hrizy Typaibl”
Kazakcran PecnyGnukacbinbiH 3aHbIHA caif, KbUIMBICTBHIK, a3aMaTTBHIK JKOHE OKIMIIUIIK I1CTEpIIiH
COTTBUIBIK CAHATTAPbIH alKbIHAAIbI [4].

Amaiifa, )KOFaprbel OKY OpPBIHAAPHI aTajFaH cajajap/a MaMaHIap/ sl JalbIHIAM KAaTKaH KOK.
Enimizniy 6iiM Oepy »kyiecinaeri 6y mocenenepal KoFaM CyObekTiiepi JepOec memyi MyMKiH
eMec.

AKMapaTThIK TEXHOJIOT S, S)KOHOMUKAJBIK KbI3MET, KOMEJIETKE TOJIMaFaHIap jKoHe OKIMIIILTIK icTep
cajajapblHiarel  OarbITTa «MaMaHJaHJBIPbUIFAH KYKbIKTaHY» OuniM  Oepy, Jlyanbali  OKBITY
OaraapiaapbIChl3, KOFaM CyObeKTUIEPIHIH OPTaK jKacaJFaH >KOCIIaphIHCHI3 JKOHE IIeTeNl MEMJICKETTEPIHIH
TOKIpOMECIHCI3 3aHrepIIep/IiH 3aMaHayH JKaHa TYJIFAChIH TalibIHay MYMKIH €Mec.

MamaHaaHABIPhUTFaH KYKBIKTaHYIIBUIAPBIH OJeMIIK apeHaia craTychl epekine. Korambik
KapbIM-KaTbIHACTap/ia TYBIHIAI KaTKaH ©3€KTi KYKBIKTHIK MaceJIeNIepIiH OH MIeniMiH Tady/ia opasaH 30p
POJIb aTKapabl.

AnamM MeH a3aMMaTTapjblH, 3aHIbl TYJIFATAPABIH KOHCTUTYIHSIIBIK KYKBIKTApPBIH KOpFay
Mocenenepi MaMaHIaHAbIPbUTFaH KYKBIKTAHYIIBUIAPb! AaspiayMeH MICHIiTyl THIC, TETeHMEH OHbI
nasipyiayaarbl KOFaM CyOBeKTUIEpIHIH aTKapblIaThIH OPTAK, THIM/II iC-TIapajapbliH Tajam eTeIi.

[leten MemiekeTTepiHaETI TOXKIpUOenep i Tanai KeTcek.

201 Ixpuibl Kapaiua aifbiHga @Ppanyus KanacblHbIH bac MpOKypOpbIHBIH opbiHOacapsl OHTYCTIK
KazakcTan MeMIIeKeTTIK yHUBEPCUTETIH/AE jKacaraH OasHIaMachlHAA, KOMENETKEe TOoJMaraHaap ici
OOIBIHIIIA KYKBIK KOpFay OpraHIapbIH/a KbI3MET aTKapy YIIIiH, aTalFaH caiajia KeMiH/Ie OH JKbUT eHOeK
©TLUTIMI OOJTYbI KEPEKTIriH aTal OTKEH.

Hyvio-Hopxmezi (AKILI) Jlxon Jkes aThiHZarsl KpUIMBICTBIK COT TOPENTi KOJUIEUKIHIE IIe
KOMeJleTKe TOJIMaraHIapFa KaThbICThl MaMaHIapAbl Jaspliay KapacThIpbUIFaH. ATallFaH CypakTap
MEMJIEKETTIK OpraH/ap >Kyieci KbI3METIHE OH dcep OEpETIH/IIrH aTar oTy KepekK.
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Erep, enimizaig O6u1iM Oepy jKyHeciHIH axyalblH eckepep 0oJcak, KOFapblia KeNTIPUIreH MeTesn
ToXKipuOenepi, MaMaHJaH/IbIPbUTFaH KYKbIKTaHyLIbUTap/Ibl Jaspiayaarbl I1apanap/sl
YUBIMAACTBIPYABIH THIMII JKOJNJAPbIH KapacTblpyra OaFbITTaliFaH, HETI3JENreH UIiMAep MEH
IIPAKTUKAJIBIK JaFAbUIapIbIH YHIECIMII J)KYHECIH KypyFa, oJlapJblH KYKBIKTBIK peTTey 0a3zanapblHbIH
KAJIBINITACYbIHA BIKITAJ CTEI1.

MamaHJaHbIpbUTFAaH  KYKBIKTAHYIIBUIAPAbl — 3aMaHayd TaJanTapblHA COMKec KOFaM
CYOBEKTIJIepiHiH Aaspliaybl jKOHE OJapAbIH KbI3METTEPiHIH KYKBIKTBIK YHIIECTIpiTyl, KYKBIKTBIK
MeMJIEKET Kypy/1a oH acepin oepeni. Onap/sl qaspiayaarsl opTapantaHabipy, 011iM 6epy KyHeciHiH
KaFIallbIH HaKThI )KaKCapTyFa MYMKIHJIIK Oepeii.

MamaHJaHIpIpbUIFAaH  KYKBIKTaHYHIBUIAPABI Jaspilay COT JKYMeCIHAeri, KYKbIK KOopray
OpraHiapbl MEH KYKBIKTBIH KE3-KEJTeH CallalapblHAa TYJIFajJapAblH MYIJIEIepiH KOpFail anaThiH
0ocekere KadiIeTTi, OUTIKTI 3aHrepIepaiH KaTapblH TOJITHIPA allajIbl.

biniM canmacelHIarel Mocele €H KypJeli, MaHbI3[bl, KOFAMIBIK KAThIHACTAPIBIH OPTYPIIi
cayaJiapblH OIpIKTIPETIH OIIAKTHIH KaliHap K631 €KEeHIH KOKKA IIbIFapa aiMaiMbI3.

By GarpITTarbl opi Kapalfbl 3epTTEYNIEPAiH MaHBI3AbUIBIFbI, YCHIHBUIBII OTBIPFAH >KOOAHBIH
COHFBI OimiM Oepy camacbiHAarbl pedopManapblHa HEri3JeNreH, >KOFapbl OKY OpPbIHAApPBIHBIH
MaMaHJIAHBIPBUIFAH  3aHTepiepai JjJaspiay OoO#BbIHIIA KBI3METIHIH KYKBIKTBIK HETi37epiH
KAJIBIITACTBIPy MOCENIECIH 3epTTeyre OalnaHbICThl, SIFHU OUTIM Oepy >KOHE Ayalbllbl OKBITY
OarmapiamanapbIHbIH )K0OAChIH d3ipIiey.

CoHbIMEH KaTap, MaMaH/1ap/ibl Jaspiay Mep3iMiHAe /1€ epeKLIeNiKTep IiH OONaThIHbIH aTal eTyre
6omanpl. Kenec ykiMeTi Ke3eHiH e 3aHrep ’KoHe SKOHOMUCT MaMaH IbIKTapbIH OKbITYFa 10 b1 OepiareH
Oosica, Kazipri Ke3eH e OakaiaBp OlpiHII MaMaHIbIFbIHA 4 YKBUT KOHE SKIHIII KOFApPFhI OLTIMIHE 2 JKBLI,
OLITIM aJTyIIIBI KANITBI 6 JKBUT YaKbITHIH O6JTyre THiC. AJl erep MaMaHIaH IbIPbUTFaH 3aHTaHyIBUIAp/IbI cajla
cajlacbIMEH JaibIHIaUTBIH 00JIcaK 6ap *KOFbI 4 KbUT yaKbIT KETEIl €KEH.

EH OacTbichl - KOFamMIa TYBIHJAAN JKaTKAH MoceNeNiepli Inemryre OaFrbITTalFaH MaMaHIapabl
cajacbiMeH JasipianOaybiHIa. PecnyOnukambi3ia coT OWIIMH JKy3ere achlpaTbhlH CyIbsUlap €3
MIHJETTEMENEPiH KOMEIETKE TOJIMaFaHIapFa, SKOHOMUKAIIBIK KBI3MET CalachlHa KOHE OKIMIILIIK icTep
KOHIH/IIHE KaThICTBl OKUICTTUIIKTEPIH achlpFaHbIMEH, COTKA JEHIHIT Tepren TeKcepy OapbIChIHIAFbI
aranraH OarbITTa MaMaHJAap/bIH JailbIHIaIMaybl €TIMI3IH 63€KTI MacelnenepiHiH Oipi Oonbln Kaia
Oepmek. Koramza akmapaTThIK »oHe OaifiaHbIC calachlHAAFbl KbUIMBICTAp/IbIH O€NeH alyblHa J1a COJl
aKMapaTThIK TEXHOJIOTUSHBI KETe MEHIepPreH 3aHrepiepIiH KOKTBIFbI acep eryae. Ockl KeMIIUTIKTep/l
MaKcaTThl HET13/le KalblHAa KeNTIPY YILiH, aKMapaTThIK TEXHOJIOTHs], SKOHOMHUKAJBIK KbI3MET Calachl,
KOMEJIETKE  TOJMaraHaap O KOHE  OKIMINUTK  icTep  OOWBIHIIA  OaFbIThIMEH  JalbIHIANFaH
MaMaHJJaHIbIPbUTFaH KYKbIKTaHYIIbUTAP/Ibl Al JaaHbUTYbIH KAMTAMAChI3 €TY XKOHE KYKBIKTBIK peTTeyTe
epeKIille Ha3ap ayJaapeUlagbl. byl mapanmapapl  JKOFapFbl  OKY OpBIHAAPbIHIArbl OUTIM  Oepy
OarapiaamMaIapblH JKaHa/aH jkacay apKbUIbl )Ky3ere achlpyra Oomajpl. JlaMbFaH >KoHE KaJIbITaCKaH
KYKBIKTBIK MEMJICKETTEp/Ie MEHIIIKTIH OpTYPIIi YHBIMIIBIK-KYKBIKTBIK HBICAHIAPBIHIAFBI JKOFAPFBI OKY
OpPBIHAPBIH/A HBICAHAJIBI MaKcaTTa OaFbITHIMEH KOFaphl/ia aTajiFaH MaMaHjap JaibiHana sl Kazakcran
71a aKMapaTThIK TEXHOJIOTHS, SKOHOMHUKAIIBIK KBI3MET Calachl, KOMENIETKE TOJIMaraH ap JKOHE OKIMIIILTIK
icrep OoiibIHIIIA GaFbITTaFbl MAMaHAH/IBIPBUTFaH 3aHIepiIepl NaibIHAayFa KYKBIKTHIK, OUTiM Oepy >koHe
SKOHOMUKAIIBIK JKyhecinae e MyMKinzikrepi 6ap. KP KpUIMBICTBIK KOZIEKCIHE aKIapaTTaHIbIpy JKOHE
OaiiaHpIC caachIHIAFbl KbUIMBICTBIK KYKBIK OY3YIIBLIBIKTAp KapacThipblIFaH. CoHaii-aK, emMi3/IiH COT
KYHECl YKOHOMHKAJIBIK KbI3MET Cajlachl, KOMEJIETKE TOJIMaraH/ap >KOHE OKIMIILTIK icTep OOMBIHIIA COT
OWIIITiH XKy3ere achIpy/a.

AKNapaTThlK TEXHOJOTHs, JKOHOMHKAIIBIK KBI3MET Calachl, KOMENIETKE TOJIMaraHaap J>KOHE
OKIMIIITIK icTep OOMBIHIIIA OaFbITTa MaMaHAAP/bl JTANBIHIAYIBIH MaHBI3IBUILIFBIH €CKEPE OTBIPHII,
3epTTey KOPBITHIH/IBICHI OOMBIHINA YKOFAPHI OKY OPBIHAAPHIHBIH KbI3METIH KYKBIKTBIK PETTEY KypaJlbiHa
aliHanathiH «MaMaHIaHIBIPbUTFaH KYKBIKTaHy» OuliM Oepy OaraapiamMachlH JalblHIAYy 3aMaH TajaObl.
Bynan TyBIHZaWTBIHBL, JKOFApFBl OKY OpBIHIAPBIHIA MOMAYIBIIK OKBITY OaFaapiaManapblHBIH
TpaeKTOpUsIIaphl aTajFaH OarbITTa TY3UIreH ab3ai.

KYKBIKTBIK MEMIIEKETTI KypyJdaFbl KOFaMIbIK KaThIHacTapael perrey OapbichiHma KP cor
KYHeciHlle JKaHa CyIbsulaplpl  Jaspiay CypakTapbl —KajbllITackaH. ATam  alWTKaHza,



111 international scientific conference. London. Great Britain. 22-23.12.2022

MaMaHJIaHIbIPbUTFAaH 3KOHOMMKAJIBIK, KOMEJIETKE TOJIMaFaHIApAbIH 1C1 MEH OKIMIIUIIK KYKBIK
Oy3yLIBIIBIKTAp OOMBIHINA CYIbSUIAPABIH COT OWIIriHAe OOMYyBl — agamaapIblH KOHCTUTYIUSIIBIK
KYKBIKTaphIH KaMTaMachl3 €TYiH Kemili. DKOHOMHUKAIBIK COTTap/bl amry Typaibl cypakrapbl KP
[Tpesunentinin 16.01.2001x.Ne535 Xapneirbinan Oacray anran OonarbiH. JlerenmeH, Oyii cor
MPOIECIHACT] MIEHIIMIH TaybIll JKaTKaH Mmocenenep. A, corka aeiinri kesenme KP Imki Ictep
MuHHCTpIITIHAE, KYKBIK KOpPFay OpraHIapblH/a, OHBIH iIIIHJIE MPOKypaTypa, aJBOKaTypa KOHE
KAl KEKE JKOHE 3aHJbl TYIFAlapJblH KOFaMJarbl KYKBIKTaphIH aKMApaTThIK TEXHOJIOTHS,
HSKOHOMHKA, KOMEJIETKEe TOJIMaFraHJap MEH OKIMIIUIIK KYKBIK OY3YIIBUIBIK cajajapblHIa apHailbl
MaMaHJIaHIBIPBIIFAaH 3aHTaHYIIbUIAPMEH KaMTaMachl3 €Ty CYpaKTapbl KapacThIpbUIMaraH. 3aHTep/IiH
KaHa MOJEIIH Jaspiay MEH KOFaMIarbl apHaiibl MaMaHJapFa JETeH CYPaHBICTHI KAMTaMachl3 €Ty,
naynaMalnapAbplH 3aH I[IeHOepiHAe IIennm, oJ OOWBIHIIA COTTApABbIH 3aHJbl HETi3IeITreH
MPOLIECYAIBIK MICTHIM/EPIH MIbIFapyaa OpacaH 30p POk aTKAPaIbl.
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Abstract

Differentiating history and the future, humanity cannot realize the relevance of the process of
development of society without the participation of specialists and understand the need for its solution
and planning.

Currently, there is a particularly large number of unemployed people in the country by the pro-
fession of a lawyer. Its reasons include the inconsistency of the material and technical base of higher
educational institutions with the modern approach, the low practical qualifications of the teaching
staff, the small number of practice bases, the smallness of connections between them. The main thing
is not the training of specialists in industries aimed at solving problems that arise in society. Despite
the fact that judges exercising judicial power in the republic carry out their obligations with respect
to minors, the sphere of economic activity and administrative cases, the lack of training of specialists
during pre-trial investigation remains one of the urgent problems of the country. The growth of crimes
in the field of information and communication in society is also affected by the lack of lawyers who
own these information technologies. To eliminate these shortcomings on a targeted basis, special
attention is paid to legal regulation and ensuring the use of specialized lawyers trained in the areas of
information technology, economic activity, minors and administrative cases. These measures can be
implemented by developing new educational programs in higher education institutions. In developed
and established legal states, the above-mentioned specialists are trained in universities of various
organizational and legal forms of ownership with the target direction. Kazakhstan also has opportu-
nities in the legal, educational and economic system to train a specialized lawyer in the field of infor-
mation technology, economic activity, juvenile affairs and administration. Chapter 7 of the Criminal
Procedure Code of the Republic of Kazakhstan provides for criminal offenses in the field of informati-
zation and communications. Also, the judicial system of the country exercises judicial power in the
field of economic activity, juvenile affairs and administrative cases.
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AHHOTAIUA

Tapux meH OoyamakThl capajiaii Keje, agam3aT KOFaMHBIH JaMy YpPAICIHIH ©3eKTUIIriH
MaMaHAapAbIH KaThICYBIHCHI3 CE31HE KOHE JIe OHBIH IIEIIiMi MEH OcIapiiay KaKeTTUTITIH TYCIHE e
aJIManIbl.

Kazipri tanga enimi3ge 3aHrep MaMaHIBIFBl OOHBIHIIA JKYMBICTIEH KaMTBhUIMaraHaap CaHbl
epekie koer. OHbBIH cebern-caniapiapblHa JKOFapFbl OKY OpPbIHIAPbIHBIH MaTEPHAIIIBIK TEXHUKAIBIK
0a3achlHbIH 3aMaHayW TYpFbIFa cail Ooiamaybl, TPOQECCOPIBIK OKBITYIIBl KYPaMBIHBIH iC-
TOKIPUOCMIK OUTIKTUIITIHIH TOMEHJIT, NMpakTUKa Oa3alapbIHBIH a37bIFbl, OJApJbIH apachIHIAFbI
OaiilaHBICTAP/IBIH a3/bIFBIH, KATKbI3yFa Ooyianpl. EH OacThichl MaMaHAApAbl KOFaMJa TYBIHJAI
KaTKaH Moceseliepal uiemyre OaFpITTalFaH MaMaHAapAbl cajlachbiMEH JAaspiaHOaybIHAA.
PecnyOnukampi3ia cOT OWJIITiH JKy3ere achlpaThlH CyIbsulap €3 MiHAETTEMEJepiH KOMeNeTKe
TOJIMaFaH/IapFa, SKOHOMHUKAJIBIK KbI3MET CajlaChlHa J>KOHE OKIMIIIIK ICTEp JKOHIHJIIHE KaTBICTHI
OKIUICTTUTIKTEPIH acCBhIpFAaHBIMEH, COTKa JAEWIHT1 Teprem TeKcepy OapbIChIHAAFbl MaMaHIapIbIH
JMadbIHIAIMAYbl STIMI3MIIH ©3€KTI MaceseNepiHiH O0ipi 6osbin Kaia 6epMmek. Koramma akmaparThiK
XKoHE OalIaHBIC CallaChIHIAFBI KbUIMBICTAPIBIH OCJICH alybIHa J1a COJ aKMapaTThIK TEXHOJIOTHSIHBI
KETe MEHrepreH 3aHrepiiepAiH >KOKTBIFBI ocep eryde. Ocbl KEeMHIUTIKTepAl MaKcaTThl HeTi3zie
KAJIMIBIHA KEINTIPY VIIiH, aKMapaTThIK TEXHOJIOTHS, SKOHOMHKAIBIK KbI3MET Cajachl, KOMEJICTKE
TOJIMaFaH/ap KoHE OKIMIIUIK icTep OOWBIHIIA OAaFbITBIMEH JalbIHIAIFAaH MaMaHIaHIbIPbLUIFaH
KYKBIKTaHYIIBUIAP bl TIAMIaaHbUTYbIH KAMTaMaChl3 €Ty KOHE KYKBIKTBIK PETTEyre epeKIne Hazap
aynapbuiafel. bysl mmapanapabl JKOFapFbl OKY OpBIHAApBIHIAFbl OimiM Oepy OarmapiamanapbiH
KaHa/IaH jkKacay apKbUIBl JKy3ere acblpyra Oouyazipl. JlaMbIFaH >KOHE KAIBINTACKAH KYKBIKTHIK
MEMJIEKETTepAEC MEHIIIKTIH OpTYpii YUBIMABIK-KYKBIKTHIK HBICAHAAPBIHIAFBl JKOFAPFBl  OKY
OpBIHJIAPBIHAA HBICAHATIBl MAaKcaTTa OAaFbITHIMCH JKOFApbIJa aTajfaH MaMaHIap JdaibIHIAIaIbL.
Kazakcran na akmapaTTblK TEXHOJOTHS, SKOHOMHUKAJIBIK KbI3MET cajachl, KOMEJIETKe TOJIMaraHaap
KOHE OKIMIIUTIK icTep OOWBIHINA OarbITTaFbl MaMaHIAHIBIPBUIFAH KYKBIKTAHYIIBI JTalbIHIayFa
KYKBIKTBIK, OUTiM Oepy ’KoHE SKOHOMHKANIBIK >XyieciHae ne MyMKinuikrepi Oap. Kaszakcran
PecniyOnmkacel KplIMBICTBIK TPOLECTIK KOJAEKCIHIH 7-TapaybIH/a aKlapaTTaH IbIpy JKoHE OailiaHbIC
CallaChIHJIaFbl KBIIMBICTHIK KYKBIK OY3YIIBUIBIKTAp KapacThipbutraH. CoHpaii-ak, emiMi3IiH coT
KYyHecl SKOHOMUKANIBIK KBI3MET Calachl, KOMEJIETKE TOJIMaFaH/1ap JKOHE OKIMIIUIIK icTep OOMBIHIIIA
COT OWJIIriH JKy3€ere achlpy/a.

Keywords: specialized legal adviser, judicial system, law enforcement agencies, prosecutor's
office, advocacy, information technology, economics, juvenile and administrative offenses.

KiaTrik ce3mep: MamMaHIaHABIPBUIFaH 3aHTaHYIIbI, COT )Kyieci, KYKbIK KOpFay OpraHiaphbl,
MpoKypaTypa, aaBOKaTypa, aKMapaTThIK TEXHOJIOTHsA, DKOHOMHKA, KOMEJIETKE TOJIMaraHJap MeEH
OKIMIIUTIK KYKBIK OY3YIIBUIBIK cajiaiapsbl.

binim Oepy xyileci — kypaeni Oipak, ©3 Heri3iHae MeMJIEKETTIK KbI3METTIH Oipereil canachl.
XKoraprel O11iM Oepy MEMIIEKETTIK, YIATTHIK YHUBEPCUTETTEPMEH KaTap KEKe MEHILIK KOFapFbl OKY
OpPBIHAAPBIMEH JI€ JKY3ere achlpbUiajbl. bipak, Koramaa TyJIFalapblHBIH MYIJENEpiH Kociou
JeHreie, eniMi3IiH 3aHHaMalapblHAa KOpCeTUIreH TajanTapra cail Kopray cypakrapbl o1 KYHIe
JIeiiiH jkayaObIH TOJIBIK TaIlllaFaH Macelesep peTinae Kana 6epmek. by, xorapsbl OKy OpbIHIApbIHIA
MaMaHJap KBUIMBICTBIK JKOHE a3aMaTThIK OaFbITTa MAibIHAAYIaH, COHBIMEH KaTap OJ1 MaMaHIap IbIH
COTKa JICHIHT1 Ke3eHIe /1€ OChI TalaliTapMeH ©3 KY31peTTUIIrH acklpy/laH TybIHIaAbl. AJaiiia, coT
Kyhecl e3/epiHIH KbI3METTEpIH MaMaHJaHbIPbIIFaH, SIFHU HKOHOMUKAJIBIK KBI3MET, KOMEJIETKe
TOJIMaFaHJap/bIH JKOHE OKIMIIUTIK KYKBIKBIK OY3YIIBUIBIK iCTep cajajapblHa OaillaHBICTHI
KaJIBIITACTHIPAIBL.

CoHJIBIKTaH, keKe cajialaFbl MHCTUTYT OOJbIN TaObUIaTHIH OU1iM Oepy Jkyiieci, aTainFaH yII
OarpITTa MaMaHJap AaspiaMaraHAbBIKTaH ©31HIH JepOecTiri, criennukanbik oenriiepi 6ap 6acka na
cajla ”HCTUTYTTapbIMeH OaiiaHbIicTa 00J1a OTBIPHII, COTTap/a TYJIFAIApAbIH MYAJIeIepi TOIBIKKAHIbI
KOpFai aiMaipbl.
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Tapux meH OonamakThl capaiaii Kele, aaam3arT KOFaMHBIH JaMy YPIICIHIH ©3€KTLIIriH
MaMaHJIap/IbIH KaTBICYBIHCHI3 CE31HE OHE JIe OHBIH IIEIIMI MEH JKocTapiay KaXETTUIITH TYCIHE e
anMaiiel. Mamanaap/pIH OUTIKTUTIKTEpiH apTThIPY, KOFaM TaJlalTapblHa cail KeTyiHiH YJTiCl FhUTbIMMEH
TOJIBIKTBUTBIPJIBINT OTHIPATHIHBIHA KYMSH >KOK. ¥Jibl AQaif ©31HIH OHBIHIIBI Kapa Ce31HAE FbUTBIMHBIH
eMip/ie aJlap OPHBI Typasibl KCHIHEH TOKTAJIbII KeTKeH [1]. 3amanaym MamaHap/IpIH xaHa MOJIEIi TypaJibl
FBUIBIM HEHi YcbIHaIbI? KoFamMIIbIK KaThIHACTapAbl PETTEY MAceleNiepiH/ie 03eKTi Ooia aja Ma, OHbI Jep
Ke3iH/Ie IIIeIIe ajia Ma, YKaJIlbl OHBI IIenTyre Kayhapser 0ap Ma? 3epernen Kopedik.

JKanmbl 3aHTaHyIIBl (FOpUCTIpYACHIMSA (paHIly3 TUTIHEH aylapraHaa) — MEMJICKETTIH KbI3METIH
KYKBIKTBIK YHBIMIACTBIPY/IbIH SPEKIIIC KYHeCi TYPiH/eri 3aHIbUTBIKTHI 3epaeieiTiH FouibiM [2]. Kasipri
TaHJIa eTiMi3/ie 3aHrep MaMaHIbIFbl OOMBIHINA XKYMBICIIEH KaMThUIMaraHap caHbl epekiie kor. OHbIH
cebern-canaapiiapblHa KOFAPFBI OKY OPBIHAAPBIHBIH MATCPUATIBIK TEXHUKAIBIK 0a3aChIHBIH 3aMaHAyH
TYpFBIFa caii 60IMaybl, IPOPECCOPIIBIK OKBITYIIIBI KYPaMBIHBIH 1C-TOXKIPUOEIIK OLTIKTUTINHIH TOMEHIIr,
MpaKkTHKa Oa3alapbIHBIH A37bIFBI, OJIAP/BIH aApACBIHAAFBI OAaMIaHBICTAPIBIH TOMEHACHTEIIEe OOIybIH
xKartkpiyra Oomaapl.  CoHpjaii-ak, Oocekere KaOUICTTUTIK JCHrei TOMEH, KOMMEPIUSIIBIK
KOMITAHUSUTAp IbIH MY UICNIEPiH KOpFaii aiMaybl, )KeKe MEHIITK HapbIK SKOHOMUKACHIHA THIMCI3, eCKipreH
MIOHJIEP/IIH OKBITBLTYBI J1a )KYMBICCBI3IIBIK ceOenTepiHiH Oip GenrinepineH. PecrmyOaMKaMbI3IbIH TYHFBIII
npe3uaeHTi 14.12.2014 xputFbl XaJbIKKa KOJIAybIHIA €CKIPreH HeMece CYPaHBICHI KOK FhUIBIM JKOHE
OLTIM MoH/IEpiHEeH apbUTy JKailibl ToKTaaFaH 6onareH [3]. AKII Gimim xxyitecinae cTyaeHT Memieker
KOHE KYKBIK TEOPHUSCHI, OJAp/IbIH TApHXbIHA KATBICTHI (DAKyIBTATUBTI TCOPHSUTBIK-TAPUXH TTOHICPII
eTIecTeH 3aHrep OutiMiH ananei[4]. Bizne soraprbl OKy OpbIHIapbiHaa diae KeHec ofarbiHaH KaFaH
ecki MeMIIeKeT xKoHe KYKBIK TeOpHsIChI, MeMIIeKeT )KoHe KYKBIK Tapuxbl, Casicu imimiep Tapuxsbl, XKammsr
MEMJICKETTEP/IIH KYKBIK TapUXbl MOHAEPIH OKBITY JKYprizimyae. 3aHrepiaepiH >kaHa MOJIENH Jaspriay
YUIH KaXeTTi moHaepaiH Tizimi Nel-kectene koHe MaMaHJBIKTAp calachIHBIH Ti3imi Ne2-kectene
YCHIHBUIA/IBL.

CoHbIMEH KaTap, MaMaHIap/Ibl Jaspiay Mep3iMiHie e epeKIIeTiKTep IiH OONMaThIHBIH aTar eTyre
6onanpl. Kenec ykiMeTi ke3eHIHE 3aHrep >KoHe SKOHOMUCT MaMaH/IbIKTapbIH OKbITYFa 10 *KbL1 Oepiiaren
Oouica, Ka3ipri ke3eH e OakamaBp OipiHIII MaMaH ILIFBIHA 4 KbUT )KOHE SKIHIII KOFAPFhI OUTIMIHE 2 JKBIT,
OLTIM aTyIIIBI KA 6 BT YaKbITHIH O6ITyTe THic. AJl erep MaMaHAaHAbIPbUTFaH 3aHTaHYIIbUIap/IbI cana
cajachIMeH JalbIHAANTBIH O0JICaK Oap HKOFbI 4 )KbUT YaKbIT KETEl EKEH.

En OacTeichl - KOFaMJa TYBIHIAN >KaTKaH MOCENENepl MIelyre OaFbITTaFaH MaMaHAap.bl
cajlaChIMEH JaspiiaHOaybiHiaa. PecnyOnmukambi3na cOT OWJITIH JKy3€re achlpaThblH CyIbsuiap o3
MiHJIETTEMETIEPIH KOMENeTKe TOJIMaraH1apFa, SJKOHOMHKAJIBIK KbI3MET calachlHa jKOHE OKIMIIUTIK icTep
KOHIHJIHE KaTbICThl OKUIETTUTIKTEPIH achbIpFaHbIMEH, COTKA JEWIHI1 Tepren TeKcepy OapbIChIHIAFbI
atayFaH OarbITTa MaMaHJAp/IblH AaibIHIAIMAybl €TIMI3/iH ©3eKTI MacenenepiHiH Oipi OoMbIn Kajia
Ooepmek. KoraMya akmapaTThiK jkoHE OailJIaHBIC CaTaChIHIAFBl KBUIMBICTAP/IBIH O€JIeH aTyblHa Ja COJI
aKMapaTThIK TEXHOJIOTUSHBI KEeTe MEHIepreH 3aHrepiep/IiH KOKTBIFbI ocep eryae. Ochl KeMIIUTIKTep/Ii
MAaKCaTThl HETi3/le KaJbIHA KETIPY YIIIiH, aKIMapaTThIK TEXHOJOTHS, SKOHOMUKAIBIK KbI3MET CaJIachl,
KOMeNleTKe ~ TONMaraHgap KOHE  OKIMIIUNK  ictep  OoibIHIIA  OaFbIThIMEH  JalbIHIATIFaH
MaMaH/IaH/IbIPhUTFaH KYKBIKTaHYIIBLIAP/IbI TTAHIaTaHbITYBIH KAMTAMAChI3 €Ty KOHE KYKBIKTHIK PETTeyTe
epeKIlle Ha3ap ayaapeUiagpl. by  mapanmapabl  SKOFapFbl  OKY OpBIHAAPBIHIAFBl  OUTiM - Oepy
OarapiiamMaiapblH JKaHAIaH JKacay apKbUIbl JKy3ere achlpyra Ooyiajibl. JlaMbIFaH »oHEe KaJIbITACKaH
KYKBIKTBIK MEMJICKETTEp/Ie MEHIIIKTIH dPTYPIi YHBIMABIK-KYKBIKTHIK HBICAHIAPBIHIAFBI YKOFAPFBI OKY
OPBIHIAPBIH/IA HBICAHATBI MAKCATTa OaFBITHIMEH YKOFaphI/Ia aTalIFaH MaMaHIap JaibiHtana el Kazakcran
Jla aKMapaTThIK TEXHOJIOTHS, SKOHOMUKAIBIK KbI3MET CAJIAChl, KOMENIETKE TOJIMaFaHIap JKOHE OKIMIIILUTIK
icrep OolibIHIIIA OaFBITTaFbl MAMaH1aHIBIPbUIFAH 3aHrepiIep il TabHaayFa KYKBbIKTBIK, OUTIM Oepy KoHe
SKOHOMUKAIIBIK JKyHeciHe Jie MyMKiHaikTepi 6ap. KP KpUIMBICTBIK MporiecTik KOEKCiHIH 7-TapaybIHaa
aKMapaTTaHABIPy KoHe OalIaHBIC CATACHIHIAFbl KBUIMBICTBIK KYKBIK OY3YIIBIIBIKTAp KapacThIPhLUTFaH.
Conpaii-aK, emiMi3[IiH COT JXKyHeci SKOHOMHKAIBIK KBI3MET canachl, KOMENETKEe TOJIMaraHuap >KOHe
OKIMIILTIK icTep OOMBIHINA COT OMJIITIH JKY3€Te achIpy/a.

AKMapaTThIK TEXHOJOTHS, SKOHOMHUKAIIBIK KbI3MET caliachl, KOMEJIETKE TOJMaraHIap >KOHE
OKIMIIUTIK icTep OOMBIHIIA OarbITTa MaMaHAAPIbl JAWbIHIAYABIH MaHBI3IBUIBIFBIH €CKEPE OTHIPHII,
3epTTey KOPBITHIHABICHI OOMBIHIIA JKOFAPB OKY OPBIHIAPBIHBIH KbI3METIH KYKBIKTHIK PETTEY KypalibiHa
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aifHanmaThiH «MaMaHIaHIBIPBUTFAaH 3aHTaHy» buriM Oepy OarmapiamachlH JAibIHAAY 3aMaH TalaObl.
bynan TybIHAAWTHIHBI, JKOFAPFBl OKY OpPBIHIAAPBIHAA MOMYJBIIK OKBITY OarmapiiamMaiapbIHBIH
TpaeKTOpHsIaphl aTaJIFaH OarpITTa TY31LITeHI a03al.

KYKBIKTBIK MEMJICKETTI KYpyAarbl KOFaMBIK KaThIHACTapIbl pertey OapbickiHma KP cor
KYHECiHIle JKaHa CyIObsulapIbl  Jaspiay CypakTapbl KajJblITacKaH. ATam  aWTKaHja,
MaMaHJaH/IBIPBUIFAaH 3KOHOMHUKAIBIK, KOMEJIETKE TOJIMaFaHIapJblH iCi MEH OKIMIIUIK KYKBIK
OY3YyIIBUIBIKTAp OOMBIHINA CYIbsUIAPABIH COT OwIIriHae OOMybl — agamMAapblH KOHCTUTYIHSIIBIK
KYKBIKTapbIH KaMTaMachl3 €TYiH Kemisli. DKOHOMUKAJBIK COTTapAbl anry Typaibl cypakTapsl KP
[Ipesunentinig 16.01.2001x.Ne535 KapneirbiHan Oacray anraH OomatbiH. JlereHmen, Oy cot
MPOIECIHET] MICIIMIH TaybIl KaTKaH macenenep. Aj, cotka neiinri xezegme KP Imki Ictep
MuHHCTpIITIHAE, KYKBIK KOpPFay OpraHaapblH/a, OHBIH ilIiHJEC MPOKYypaTypa, aJBOKaTypa >KOHE
KAIBI JKEKE JKOHE 3aHAbl TYJIFAApAbIH KOFaMIarbl KYKBIKTApbIH aKMapaTThIK TEXHOJOTHS,
HSKOHOMHKA, KOMEJIETKE TOJIMaraHJap MEH OKIMIIUIIK KYKBIK OY3YIIBUIBIK cajajlapblHIa apHaibl
MaMaHIaH IbIPBUTFaH 3aHTaHYIIBIIAPMEH KAMTaMach3 €Ty CYpaKTaphbl KapacThIpbUIMaFaH. 3aHrepIiH
»KaHa MOJIEIIH Jaspiiay MEH KOFaMaFbl apHaiibl MaMaHIapFa JETeH CYPaHBICTHI KAMTaMachl3 €Ty,
nayJamMaiiapablH 3aH I[IeHOepiHJe WIeHmIuTm, on OOWBIHIIA COTTApPABIH 3aHJIbl HETi3IeITreH
npoIeCyalIbIK MICIIIMIEPiH IBIFApyIa OpacaH 30p POJib aTKapabl.
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Abstract
The article discusses the development of writing skills among students of the non-philological
faculty in the context of digitalization in the educational space of the university.
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Students studying in higher educational institutions enter universities with a certain level of
foreign language proficiency, that is, on the basis of the basic knowledge they received at school,
academic lyceum or college. Therefore, the program of teaching a foreign language at a university
should be created taking into account the previously acquired skills and competencies of applicants
in speaking, reading, writing and translating in a foreign language in the context of digitalization of
the educational space of the university.

When studying a foreign language, students of non-philological faculties should learn about the
sound system and morphological structure of this language, compare them with the sound system and
morphological structure of their native language and learn to identify their similarities and
differences.

Students are required to know the structure of sentences, word order, lexical meanings of words,
their correct pronunciation, correctly compose sentences and related texts in accordance with the
requirements of the syntax of the foreign language being studied. The programs also provide for the
formation of skills to express an opinion in their field, write an essay, translate texts, understand
scientific terms, use scientific and technical literature in a foreign language. From this it can be seen
that the standard program of the non-philological undergraduate course, compiled for the subject
"Foreign Languages", has been improved to some extent. In it, students of non-philological faculties
also pay attention to the development of writing skills.

In the process of teaching English to students of non-philological faculties, along with teaching
linguistic phenomena and the development of oral speech, it is also envisaged to form in them a sense
of responsibility for their profession, love and loyalty to the Motherland, glorification of national
values and heritage, high morality and spiritual purity.

Oral communication is episodic, and written communication requires knowledge of specific
lexical and grammatical material and spelling rules associated with writing that meet the requirements
of a foreign language norm. Written speech requires completeness of thought on certain topics, unlike
oral speech, it has its own way of expressing thoughts. It is impossible to change the written text
addressed to the reader, it can be reread, but its content does not change. The writer does not repeat
twice what is written, so the reader of the written message receives the information as it is. And the
speaker, based on the situation, can change his statements or repeat them twice in a different tone,
changing intonation. In oral speech, you can often find a hitch, a pause, a return to the topic and some
introductory words (a-a-a, kegin in Uzbek; so, so, hm, a-a-a in Russian; so, well, gm, etc. in English).

The written text is informative and concise. For example, when we compare oral and written
forms of speech, we see that in the written construction each action is described in detail, in contrast
to the oral one. In addition, the squeaker cannot immediately enter into feedback with the addressee,
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as in oral speech. According to the lexical and grammatical structure, written speech is more perfect
than oral speech, since written speech can be revised and corrected many times. In oral speech, this
is impossible, it is spontaneous. We see a sharp difference between oral and written speech in terms
of execution speed. In this case, writing requires much more time. When following the language
standard, written speech is subject to more serious requirements than oral speech. Due to the fact that
oral speech is dialectal in nature, there are many cases of deviation from the linguistic norm. Written
text has its own rules. It is also worth noting that the formation of written communication skills
requires more effort and time than oral communication. But, since oral speech is primary in relation
to written speech, the use of oral speech in the development of written speech is effective. All these
factors mentioned above determine a special approach to the development of writing skills among
students of non-philological faculties. This requires the trainees to have a certain level of oral and
written speech skills in a foreign language in order to study scientific and technical literature related
to their profession, the ability to obtain written information from foreign sources. This determines the
desire of the future specialist to master certain vocabulary related to foreign cultural and economic
relations, and the ability to search for the information he needs from foreign sources.

Teaching a foreign language at non-philological faculties is not a systematic study of a
language, but teaching it from the point of view of the future specialization of students, which requires
the selection of language material based on the specialization of teaching a foreign language. To this
end, it is required to determine the sequence of studying the selected educational material, and to find
out what auxiliary educational tools and methods can be effective in studying this material. Therefore,
teaching writing in English implies the formation of lexical and grammatical writing skills necessary
for students to master the terms related to their future profession, and writing and speech skills to
express their thoughts in English.

To analyze this more deeply, it is necessary to determine when and in what situations people
are more engaged in writing. Analyzing the ultimate goal of writing, you can see that people usually
use writing, or rather, written speech, in the following situations:

1. In filling out the questionnaire;

2. In writing personal and official letters and a written response to them;

3. In writing a resume or autobiography;

4. In writing applications for various purposes;

5. In writing annotations, lectures, essays, greeting cards and other occasions.

In these listed cases, attention is focused on the content of the written text, and not on the
spelling of a letter, a combination of letters, or a word. Usually, in such cases, the writer can ignore
the calligraphic and spelling description of the text, paying attention mainly to the content of the text
and its design from a lexico-grammatical point of view.

The study and analysis of the current state of teaching written speech in many ways helps to
reorganize the teaching of written speech and develop new, more effective ways of forming and
developing writing skills. At the present time, based on modern requirements, every specialist must
know the intercultural identity necessary in the process of communication in a foreign language,
including laws, customs, cultural traditions of different societies and the mentality of the people of
the countries of the studied foreign language.
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KPUTEPII TA IOKA3HUKHA JIATHOCTYBAHHS PO3BUHEHOCTI TPO®ECIAHOI
JOBPOYECHOCTI O®IIIEPIB

bakynuuk JI.
Hayxosuii cniepobimnuk
Hayionanvnuii ynisepcumem oooponu Ykpainu imeni leana Yeprsaxoecorkoco

[Ipodeciiina moOpoyecHicTh odinepa € AOCUTHh CKIAAHOK IHTETPOBAHOK MPOdEeciiiHO
BaXXJIUBOIO €THUYHOIO SIKICTIO, 5IKA, 3 OJHOTO OOKY, OXOIUTIOE MOTO 3arajibHy BiliCbKOBO-TIpodeciiiHy
KYyJIbTYpY sIK odinepa, B sSKiif aKTyalli3yeTbCs BHYTPILIHS KYJIbTypa SK IpodecioHana Ta AyXOBHA
KynbTypa sik npeacraBauka MO Tta 3C Ykpainu, a 3 iHIIOrO — Ma€e TMOBEIIHKOBO-IIsIIbHICHUH 1
KOHTEKCTHUH XapakTep MposBY LI0JJ0 HOPM, LIHHOCTEH, IPaBUl, KyJIbTypH BiliCbKOBO-TIpodeciiHol
TiSUTBHOCTI, €TUYHOI Ta MPABOBOI BiIOBIAILHOCTI 3 Pe3yJIbTAaTH Ta HACTIIKH BIaCHUX (hiHAHCOBO-
MarepialbHUX PillleHb.

VY mporeci BHOKpEeMIIEHHS KOHKPETHHX KpHUTEpiiB MiarHOCTYBaHHsS ii c()OpMOBAHOCTI Ta
PO3BHUHEHOCTI CJTi/1 MAaTH HA yBa31 TaKi TEOPETHUYHI MOJIOKEHHS:

npodeciitHa ToOpOYECHICTD — 1€ CYKYITHICTh €THYHUX MPUHILIUIIIB 1 TPaBHJI HOBEAIHKH odinepa
(-iB) six cy0’ekTa (-iB) pO3MOPSIHKEHHs IEBHUMH (DiHAHCOBO-MaTepiabHUMU Ta HIIIUMHU PECYPCaMu
3TiHO 31 BIATIOBIIHUMH €TUYHUMHU Ta paBoBUMHU HopMmamu B 3C Ykpainu;

1€ CYKYIHICTbh IPUHIIMIIIB 1 IPAaBUJ, BU3HAYEHUX 3aKOHOM, IKUMHU MalOTh KEpyBaTUCh odilep
(-1) six cyO’€eKT (-M) pO3MOPSIKCHHS IEBHUMHU (PIHAHCOBO-MATEPiaIbHUMHU Ta IHIIMMHU pecypcamu B
mpolieci peatizalii cBOiX MOCaA0BUX KOMIETEHIIH y pi3HUX JaHKax BilICBKOBOTO yIpaBliHHS.

Bona mnepenbauvae BipHICTH oO@ilepa TaKUM TOJOBHUM I[IHHOCTSIM: CIIPaBEJIMBOCTI,
odinepchKoi YeCHOCTI, TOBipi, MYXHOCTI, CIIPaBEATUBOCTI, TIOBA31 JJ0 3aKOHY Ta BiAMOBIJATbHOCTI,
npodeciiiniii cy0’eKTHOCTI.

BBaxxaeMo 3a HeoOXiJlHE BMOKPEMHUTH 4YiTKiI KpuUTepii JiarHOCTYyBaHHS C(POPMOBAHOCTI Ta
PO3BHHEHOCTI MpodeciitHoi 100podecHOCTI O(dilepiB HAa OCHOBI BHKOPHCTAHHS OaraTopiBHEBOTO
aHaji3y Ta y3arajlbHEHHS iX MNpodeciiHMX KOMIETeHILIH sK cy0’ €KTiB BiCbKOBO-IIpOdeciitHOT
JISUTBbHOCTI. Y Tpolieci BUZHAYEHHsI KPUTEPIiB 1 MOKAa3HUKIB HEOOX1JHO JOTPUMYBATHUCS, HA HAIly
IYMKY, TAKHX YITKUX BUMOT: «00’€KTHUBHICTb, TOOTO B110OpaskeHHs 03HAK, IPUTAMAaHHUX MPEIMETY,
SIKAWA JOCTIIKY€EThCS, HE3aJIEKHO BiJ CBIJIOMOCTI Ta BOJII CyO’€KTa JOCHIKEHHS; BiJOOpaKeHHS
CYTTEBUX O3HAK MPEAMETa A1arHOCTYBaHHS; CTIHKICTh 1 MOCTIHHICTh AOCTIIKYBAaHUX O3HAK; 3B’ SI30K
13 IUISIMH, 3aBJIaHHAMH, (PYHKI[ISIMM Ta 3MICTOM KOHKPETHOTO... JIOCIIKEHHs; Oe3mocepenHii
3B’A30K M)XK METOIO 1 KIHIIEBUM Pe3yIbTaTOM JOCHIKyBaHOoro siBumay [1, c. 117].

BBaxxaemo, KoKeH KpUTEpii — IIe MeBHA 03HaKa npodeciiHoi 1o0poyecHoCTI odimepa, saKa
Jla€ MOKJIMBICTB 3’5ICYBaTH C(POPMOBAHICTD 1 PO3BUHEHOCTI NEBHUX i1 acriekTiB. Kpurepii cucteMHO
bopMyIOTh i1 «KOHTYpP» Ta MOKa3HUKHU HAIIOBHIOIOTH KOHKPETHUM 3MicTOM. Ha OCHOBI BpaxyBaHHS
LiIed, 3aBJaHb, 3MICTy, cHenu}iku, ocoOIMBOCTEH 1 pe3yNbTaTiB PO3MOPSKEHHS odilnepaMu
(iHaHCOBO-MaTepiaJbHUMHU Ta IHIIMMU pPECypcaMH, a TaKOXX BHUMOI CYYaCHHX METOAOJIOTTYHHUX
HiAXOJIB 10 PO3YMIHHS 3MICTY iX mpodeciiiHol J0OpOUYeCHOCTI AOLUIBHO BU3HAUYUTH MIHIMAJIbHY
KUIBKICTh KPUTePiiB AiarHocTyBaHHA ii cpopMoBaHOCTI Ta PO3BMHEHOCTI, SIKI MOXYTh MEBHUM
YMHOM 32 KUIBKICTIO 3MIHIOBAaTHCS 3aJI€KHO BiJl KOHKPETHOI IMOCAay — ONepaTUBHA YU CTpaTeridyHa
JaHKa YOpPaBIiHHS, TPOCTHH BUKOHABEIh YW HAYAIBHUK IEBHOTO CTPYKTYPHOTO IMiAPO3ALTY
PO3MOPSAKEHHST (P iIHAHCOBO-MaTepiaIbHUMHU Ta IHIIMMH pecypcamu, sKy 00ifiMae KOHKpETHHH

odirep.
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Hinnicno-momueauininuii Kpumepii € BKpaii HeOOX1THUM JIJIsl TiarHOCTYBaHHS TpodeciitHol
I00pouecHOCTI o(ilepa, OCKUIBKH «...IIIHHOCTI... (OPMYIOTh HAWTOJIOBHIIIE ISl KOKHOI 0COOH Ta
(haxiBIs — X CTaBJICHHS JI0 CBITY, 10 PeYei, 10 AiSIILHOCTI, 0 IHIIUX JIFOACH 1 10 caMmoro cedey [2,
c. 52], To6to BOoHH (HOPMYIOTH IX CTaBJICHHS IO CBOIX IMOCAJOBUX KOMIIETCHINH 1 BiJMOBIIHO
($hOpMYIOTh 1 HACHYYIOTh KOHKPETHHUM 3MICTOM MOTHBAIlIIO0 BIHCHKOBO-MPOGECIHHOI MISIBHOCTI, a
TAKOX IIi IIIHHOCTI Ta MOTHUBALlis CKJIAAI0Th MiBAIMHY MPOQeCiitHOT 100pOYeCcHOCTI Ta BiAIOBITHO
BH3HAYalOTh CMHCI, METy 1 pe3ynbTaT iX mpodeciiiHoi misutbHOCTI B cdepi po3MOpsIKEeHHS
¢binaHCOBO-MaTepiaIbHUMHU Ta IHIIUMHU pecypcamu. Llei kpuTepiit Mae 1aTu MOKIMBICTD 3’ SICYBaTH
CMHUCJIOBE HANOBHEHHs IIIHHOCTEHW 1 MOTHBAIli BIMChKOBO-TIpodeciiiHol misuibHOCTI odimnepa Ta
YCBIIOMJICHHS HHMM ii I[IHHOCTEH, HACTAHOB Ta I1X CHPUUHSATTS SK €TUYHOI MIiJABAIMHU CBOE]
no0podecHOi IisibHOCTI. Tak, IIHHICHE IMO3WTHBHE CTaBJEHHS N0 HEi gopMye 1 po3BHBaE iX
BHYTPIIIHIO BMOTHUBOBAHICTh Ta CTUMYJIIOE CYO’€KTHY MOBEAIHKY B mpodeciiiHiil IisuibHOCTI,
aKTyai3aliro cyd’€KTHOrO MOTEHIlaTy B MPOIeci po3B’s3aHHs (iHAHCOBO-MaTepiaIbHUX Ta 1HIITUX
mpoOyieM, a TakoX MTOTPedy y PO3BHUTKY OpraHi3amiifHO-yIPaBIiHCHKUX 3HAHb, PO3BHUTKY Ta
BJIOCKOHAJICHH] paHille Ha0yTUX OpraHizamiiHO-yIpaBIiHCHKUX yMiHb 1 3JaTHOCTEH K Cy0’€KTa
BiICEKOBOTO yITPaBIIiHHSI.

Takum 4MHOM, CUCTEMA IIHHOCTEH 1 MOTHBAIlii BiHCHKOBO-IPO(ECIMHOI AISUTBHOCTI KOXKHOTO
oimepa peanmizye Hacammepea akcioNOTriyHy Ta peryiasTHBHY (YHKIIT B peamizamii HUMH
PO3MOPSAAUO-YIPABIIHCHKOI QYHKIIIT B cdepi 3abe3nedeHHs GpiHaHCOBO-MaTepialbHUMH Ta 1HITUMHU
pecypcamMi KHUTTEASUTBHOCTI BIMCHK Ta CTHMYIIOE€ CYMIIIHHY peali3alil0 HUMH OpraHi3aliiHo-
yIPaBIiHCHKOT PYHKIIIT sIK Cy0’€KTa BIICHKOBOTO YIPABIiHHS.

3MiCT IBOTO KPHUTEPIIO CKIANAIOTh TaKi AOKA3HUKY: WIHHOCTI OpraHi3aliiHO-yIpaBIiHCHKOT
TISUTBHOCTI  SIK Cy0’€KTa BIMCHKOBOTO YIPABIiHHS; MOTHBALliS OpraHizaliiHO-yIpaBIiHCHKOT
TISUTBHOCTI K cy0’ekta 3abe3medeHHs (iHAHCOBO-MATEPIAIBHAMH Ta IHIIUMH pPecypcaMu
KUTTEAISUIBHOCTI BichK. [le Hacammepesn moTpeOu, MOTHBH, MOTHBAIIS Ta I[IHHOCTI BiAMOBIAHOL
TiSUTBHOCTI B opraHax ()iHaHCOBO-MAaTepiaIbHOTO Ta 1HINWX BUIIB 3a0C3MEUYCHHS KUTTEISIILHOCTI
BIMCBHK.

Koenimuenuit kpumepiii niarHocTyBaHHs npodeciiHoi 100poyecHoCTi odilepa sk cyd’ekTa
3a0e3neyeHHs (D iHAHCOBO-MaTepiaJbHUMHU Ta IHIIMMU PECypcamMH >KUTTEMISUIBHOCTI BIWCHK Ja€
MOKJIUBICTh 3’SICYBaTH 3HAHHA HUM CBO€i OpraHi3aliiiHO-YIpPaBJIHCBKOI AISUIBHOCTI B OpraHax
(biHaHCOBO-MaTepiaTbHOTO Ta IHIIUX BHUIIB 3a0e3MeueHHs Ta, BOJOJIHHS TMEBHOIO CYKYIHICTIO
TEOPETUYHHX 1 MPAKTUYHUX BIHCHKOBO-NPOQECIMHUX, OpraHizaliiHO-yIpaBlIiHCbKUX 1 ()iHAHCOBO-
MaTepiadbHUX 3HaHb, 10 CKIAJAI0Th MIABAIMHY iX OpraHi3aliiiHO-ymnpaBiIiHCHKOI MISIBHOCTI ¢
MIPAKTUYHOI'O — OPTaHi3aliitHO-yIPaBIIHCHKOTr0 — MUCIIEHHS SIK MEHEXKepa yIpaBliHHs (Di1HAHCOBO-
MaTepialbHUMHM Ta 1HIIMMH PEeCypcaMM >KUTTEIISIIBHOCTI BiMICBK B PI3HUX JIaHKaX BiHCBKOBOI'O
YIpPaBIiHHS.

BuokpemiroeMo Taki TPyNH nOKa3HUKig: OpraHi3alliifHO-yNpaBIiHChKI 3HaHHA K CyO’ekTa
BI1ICHKOBOI'O YIpaBJIIHHS B KOHKPETHIN JIaHIll BIICBKOBOIO yNpaBiIiHHS; ()aXxoBi 3HAHHS SIK Cy0’€KTa
3abe3neueHHs (P iHaHCOBO-MaTepiaJIbHUMU Ta THIIUMH PECYypCaMu KUTTEAISIIBHOCTI BIHCHK; TPETI —
HOPMAaTUBHO TpaBOBl 3HAHHS, SIKI PEryIIOIOTh HOro ISJBHICTH SIK CyO’e€KTa 3a0e3neyeHHs
¢biHaHCOBO-MaTepiaIbHUMH Ta 1HIIUMH pecypcamMH KUTTEAISUIBHOCTI Biiicbk. BBaxkaemo, mo 6e3
MIePIINX 3HAHb JPYT1 3HAHHS BTPAYarOTh KOHTEKCTHICTH Ta aJIPECHICTh, a TPETI — HAJAIOTh i YITKOTO
MIPaBOBOTO peryiroBaHHs. BilicbkoBo-mpodeciiiHi 3HaHHSA HEOOXiAHI KOXKHOMY 3 HUX JJIs peanizamii
CBO€1 OpraHizaliifHO-yIpaBIiHCbKOI (QYHKIII Ha pI3HUX JaHKaX BIHCHKOBOIO YIpPAaBIIHHS 3
ypaxyBaHHAM iX crerudiku Ta 0cOOIMBOCTEH.

Ilogedinkoso-dianvnicnuilt Kpumepiil a€ MOXJIUBICTh 3 ACYyBaTH iX MPaKTUYHY 3JaTHICTb
BUKOPHUCTOBYBATH BilicbKOBO-TIpo(eciiiHi Ta opranizaniiHO-yNpaBliHChKI 3HAHHS NPH BUPILICHHI
HUMH 3aBJaHb y cHCTeMl 3abe3nedyeHHs (HIHAHCOBO-MATepiaJbHUMH Ta IHIIAMH PECypcamu
KUTTEAISIIBHOCTI BIMCHK, 110 TO3BOJISIE 3’ ACYyBaTH MPAKTUYHY iX 3/1aTHICTH YCIIIITHO 3aCTOCOBYBAaTH
Ha0yTi BiHCcbKOBO-TIpodeciiiHi Ta ¢axoBl 3HAHHS Yy MpOIECl peamsaiii CBOIX IMMOCATOBUX
KOMIIETEHIIi} AK cy0’ekTa (hiHaHCOBOTrO-MaTepiaIbHOTO Ta 1HIINX BUAIB 3a0€3MeUeHHS.
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Iloka3nuxu Taki: Oprafi3aimiiiHi BMIHHS Ta HaBUYKM YCIIIIHO BUPILNIYBAaTH IPaKTHYHI
oprasizariiiHi 3aBfaHHs 1010 3a0e3mnedeHHs] (IHAHCOBO-MaTePiaIbHUMHU Ta 1HITUMHU PECypCcaMu
KHUTTEAISTIBHOCT] BIICHK Ha PI3HUX JIaHKaX BIWCHKOBOTO YIPABIiHHSI; OpraHi3alliifHi BMiHHS 1I0J0
OIliHIOBaHHS (hiHAHCOBO-MaTEPiAIbHOI 0OCTAHOBKH, MPUUMATH ONTUMAJIbHI PIIICHHS 1 JOMaraTucs
ix peamizawii; opraHizaTopcbki HaBUYKM Ta BMIHHS LIOJ0 AISIBHOCTI SIK cy0’ekTa (hiHAaHCOBO-
MarepiaJbHOTO Ta IHIIWX BHJIB 3a0€3MEUEHHS JKUTTEIISILHOCTI BIMCHK Ha pPI3HUX JIAaHKaX
BIICPKOBOTO YIPABJIiHHS B CTAHAAPTHHX 1 EKCTPEMAIBHUX CUTYaIlisIX Ta YMOBaX AiSIIbHOCTI; BMIHHS
OpraHi30BYBATH SIK BJIACHY CIY>KOOBY MisUTBHICTB, TAK 1 MIJIJIETIINX 3T1THO 31 BAMOTaMH HOPMAaTHBHO-
MPaBOBUX JOKYMEHTIB.

Cy6’ekmuuii Kpumepiii OUIHIOBaHHS BIMChKOBO-ipodeciitHoi Ta (axoBoi AiSUTBHOCTI
Cy0’€exTiB (hiHAHCOBO-MATEPiaIbHOTO T IHIIMX BUJIB 3a0€3MEYCHHSI € BKpall HeOOX1THUM, OCKITBKU
BiH € IHTETPOBAHUM ii IPOSIBOM, OCKIUJIBKH Ja€ 3’sCyBaTH Npo(deCiifHO BaXKIIUBI MPOSBU MpodeciitHol
JTOOPOYECHOCTI — CIPaBEMIMBOCTI, O(IIEpPChKOi YEeCHOCTi, JOBipi, MYKHOCTI, CIpPaBEIIUBOCTI,
MOBa3i JI0 3aKOHY Ta BIAMOBIAAJIBHOCTI, IO aKyMYJIIOIOThCS B Mpodeciiiny cy0’eKTHICTH odirepa,
OCKUTBKU TaKHi odilep He 3JaTHUH MOPYIIYBATH K €TUYHI, TaK 1 MPaBOBI HOPMH JisuIbHOCTI. BoHu
3YMOBJIIOIOTh PE3yJIbTATUBHICTh peaji3allii HUMH TOC3J0BUX KOMIICTEHIIIH Ha pIi3HHX JIaHKax
YIIpaBIIiHHSA, CIPUSIOTH peastizallii BIaCHOTO OpraHi3aliifHO-yIpaBIiHCHKOTO OTEHINIally B OpraHax
(hiHaHCOBO-MaTEPiabHOTO Ta IHIIUX BHJIIB 3a0€3MCUCHHSI, € HAAIMHOO IMiIBAIMHOIO HE3aJICKHOCTI,
THYYKOCTI Ta OIEPAaTUBHOCTI Yy MPHUHHATI Ta yXBaJeHHI BIAMOBIOHMX (piHAHCOBO-MaTepialbHUX
pillIeHb y CTaHJIAPTHHUX 1 HECTAHJIAPTHHUX CUTYAIlisIX OpraHi3alliiiHO-ympaBIiHCHKOI MiSJIBHOCTI Ta
3IATHOCTI OpaTH Ha ceOe BiAMOBINANBHICTG 3a 11 pe3yIbTaTH.

Iloka3nuxku Taki: IiAEpCTBO SK cy0’ekTa (hiHAaHCOBO-MAaTepialbHOTO Ta IHIIUX BHIB
3abe3neueHHs; ogilepchbka YECHICTh SK BIHCHKOBOTO TNpodecioHana; ImoBara J0 3aKOHY Ta
BIJIMOBIAANIBHICT, SIK OpraHi3aTopa Ta YHOpaBIiHIS B oOpraHi (¢iHaHCOBO-MaTepiaJbHOTO
3a0e3neueHHs; OpPTaHi30BaHICTh K Cy0’€KTa KOHKPETHOTO B cdepi BIMICHKOBOTO YHpPaBIiHHS SK
cy0’exTa (hiHaHCOBO-MaTEepiaIbHOTO Ta IHIIWX BUIIB 3a0€3MEUeHHA. [HTErpoBaHUM MPOSBOM ILIHUX
AKOCTeH BHCTymae mnpodeciiiHa cy0’eKTHICTh K BIHCHKOBOTO mpodecioHana, yrnpaBIiHI,
opraHizaropa (piHaHCOBO-MaTepiajabHOro 3abe3neyeHHs. Lli kpurepii € MiHIMAIbHUMH, 3MICT SIKHX
cItiz; 000B’SI3KOBO JIOTIOBHIOBATH Ta 3MIHIOBATH MEBHUMH ITOKa3HUKAMH y 3aJISKHOCTI BiJl TOTO, SIKY
KOHKpETHY Mocay oliliMae odinep sk meBHa mocagoBa ocoba. MoxyTh OyTH ¥l 1HII SKOCTI, SIKi
nependadeH1 KOHKPETHOIO [TOCal00 B NEBHIM J1aHIl BilicbkoBoro yrpasiiHHas B 3C 1 MO Vkpainu.
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THE ESSENCE AND DEVELOPING POTENTIAL OF SOCIAL PSYCHOLOGICAL
TRAINING

Shakirova A.
doctoral student of Zhetysu University named after I. Zhansugurov

Abstract

In this article, the premise of K. Levin and his followers is quite legitimate, related to the fact
that group forms of work contribute to obtaining feedback and empathy from group members who
have common problems or experiences; create an atmosphere of acceptance of the values and needs
of others; facilitates the resolution of interpersonal conflicts outside the group, allow you to modify
your behavior depending on the styles of relationships among equal partners. At the stage of research,
participants show empathy, tolerance to each other, begin to interact effectively when performing
training tasks, interpersonal relationships are established that contribute to the creation of a positive
psychological climate in the group. The purpose of the article is to summarize and analyze the results
achieved, in relation to the training participants' experience gained in achieving group goals with their
own contribution to this process. The functionality of the trainer at this stage is to differentiate
responsibility for what is happening in the group between himself and the participants of the training,
to provide assistance in case of misunderstanding, in productive interaction with leaders; in creating
conditions for self-learning within the group. Of particular importance at this stage is the position of
the trainer, associated with teaching group members how to reflect, analyze the products of activity,
summarize, generalize the results achieved, and broadcast them in life outside the group.

Keywords: socio-psychological training, safe conditions, specific principles, effectiveness of
psychological interaction, effective changes

The term ""training" has many meanings. It is considered both as a dynamic process of edu-
cation, upbringing, training, and as a method of corrective work with the help of intensive training,
and as a multifunctional way of deliberate changes in the psychological Phenomena of a person, group
and organization, aimed at increasing the degree of their "congruence™ with themselves and the envi-
ronment, and as a "multifunctional method of deliberate changes in the psychological Phenomena of
a person, group and organization in order to harmonize the professional and personal existence of a
person” (N.Yu. Khryashcheva) [1].

The multidimensionality of the use of the concept of “training™ is predetermined by the solution
of various problems related both to the personal growth of its participants and to the training of new
psychological technologies.

For the first time, trainings in psychological practice were used by the students of K. Levin,
who conducted classes under his guidance in the form of T-groups, the main idea of which was to
actualize a conscious attitude to situations of interpersonal interaction. This idea was based on the
fact that most effective changes in attitudes and behavior of people occur in society, and their pre-
vention or correction is associated with overcoming authenticity [2].

In this context, the premise of K. Levin and his followers is quite legitimate, related to the fact
that group forms of work contribute to obtaining feedback and empathy from group members who
have common problems or experiences; create an atmosphere of acceptance of the values and needs
of others; facilitate the resolution of interpersonal conflicts outside the group, allow you to modify
your behavior depending on the styles of relationships among equal partners [3]

Socio-psychological training aimed at solving internal psychological problems of the individ-
ual. most often in psychological practice is carried out in individual and group forms. It is in practical
training activities that communication skills and ways of communication are acquired and developed,
turning into stable communication skills. In the course of performing practical training tasks, a person
can make mistakes that do not entail serious consequences, learn to build relationships in various
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activities and interact with other participants in the training space, which is the main goal of socio-
psychological training.

Of great importance in conducting socio-psychological training are the safe conditions that the
trainer creates in working with the group, allowing you to make mistakes and try again, experimenting
to select what suits a particular person. In the organization of training work, the issue of staffing the
group is extremely important. It is necessary to conduct preliminary individual interviews and a gen-
eral conversation with the group. When forming a group, it is better not to include people with
strongly stereotyped psychological defenses. Such activities can increase the subject's anxiety. In ad-
dition, it can have an unproductive effect on the group process. Also undesirable is the participation
of people who do not associate the positive prospects of their development with training sessions, for
whom this method is interesting only from the point of view of learning its educational function, who
consider it as a means of pleasant pastime and relaxation.

In the process of conducting socio-psychological training, participants experience emotions of
various modalities and a change in emotional states is observed, which leads to destabilization of self-
regulation functions, therefore one of the main tasks of the trainer is to create conditions during the
training process that contribute to the establishment of situations of psychological comfort and well-
being for each participant of the training group. At the same time, a special role is given to the post-
training support of the client, taking into account his activity and desire to change his behavior, inter-
action with others, taking into account the knowledge, skills and abilities gained in the training.

The work of the training group, as noted by the head of the Institute of Training in Russia N.Yu.
Khryashchev, is distinguished by a number of specific principles that are universal and can be taken
into account when organizing trainings of any kind, psychological [1]. B TOM including social

The principle of dialogization of interaction assumes that the full value is the leading one.
It is interpersonal communication based on respect for the opinions of others, on trust, on the release
of participants from mutual suspicion, insincerity and fear. Today it is absolutely necessary to replace
the administrative-authoritarian style of relations with creative cooperation. This type of relationship
acts, first of all, as an attitude, as the adoption by a teacher-trainer of a personal-equal position in
relation to any participant.

The principle of voluntariness is the starting point in ensuring the successful work of the group.
Group members should have a natural interest in their own change. You can be forced to attend a
group, but not to study in it, achieving personal changes. The degree of closeness of the group deter-
mines the level of its cohesion

The principle of activity is manifested in the actualization of a person's ability to carry out
transformations that are significant for others. Activity expresses an independent, individual position
of a person. his subjective attitude to activity. She, according to E.V. Sidorenko. is the main norm of
behavior in the training, implies the constant real inclusion of each participant B intensive group
interaction purpose of active peering, listening. empathy in oneself, partner, group as a whole. In life,
a person often closes in on himself, centered only on his own problems. It is necessary to learn to
combine this immersion in oneself with an active involvement in another, in the analysis of group
processes.

Two levels of activity are taken into account in the training: object activity (the individual acts
as an object of external influences, but performs a productive, reproducing activity); subjective ac-
tivity (an individual acts as a subject of activity of a creative, transformative nature) [4, 5]

The activity of the training participant lies in the ability to self-knowledge and reflection, high-
lighting one's personal strengths and weaknesses, analyzing individual actions and behavior in gen-
eral, as well as finding the optimal forms and mechanisms of communication in business and inter-
personal contexts Self-analysis helps to find personal resources, mental resources in general, the de-
velopment of which the training participant will achieve high success in the field of professional
activity and professional communication. In the process of joint activity, each participant in the socio-
psychological training contributes and has the opportunity to compare his view of the problem with
the opinion of others and, possibly, change or supplement his opinion.
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The organization of activities in the training space implies the presence of several princi-
ples:

The principle of a psychological event involves a frank discussion of the behavior of the par-
ticipants, the inclusion of emotionally rich feedback means in the training. In life, it is not enough to
rely only on the evolutionary paths of personality development, in particular, its communicative qual-
ities. For the implementation of personal changes, the restructuring of relations, sharp moments, ex-
plosions, upheavals are needed, which, according to A.S. Makarenko but and creative. should not
only be conflicting. The principle of self-diagnosis is associated with the need for reflection of the
participants in the socio-psychological training, turning to their own social experience. The leader
includes in the content of the lessons questions and exercises related to the personal experience of the
participants. requiring problems and compiling stories about their own psychological possible ways
to solve them. After the formation of self-diagnosis, the psychological support of the group is im-
portant.

The principle of psychological natural materialization of Phenomena) assumes (studied social-
experience of various interpersonal phenomena by each participant of the training. Thanks to materi-
alization, many manifestations of the human psyche appear before the members of the group not only
in the form of abstract, theoretical concepts, but being personally deeply experienced, they become
the property of their practical experience.

Communication on the principle of "here and now" is to create conditions conducive to the
establishment of participants in the activity of communication. situations of trust between In some
cases, in interpersonal communication, many participants have psychological defense mechanisms,
which manifests itself in isolation, tension, frustration. Hence, the main task of the trainer is to create
the most comfortable, trusting, safe atmosphere that contributes to the development of the individual
characteristics of the participants during the socio-psychological training.

The principle of personification of statements is manifested in the open position of the trainer,
in which he expresses his opinions in a convincing manner and indicates his position, which encour-
ages the participants of the training group to use personal forms of judgments in their speech, such
as: "l am sure that ...", "I I think that ... ", etc.

The principle of emphasizing the language of feelings. In accordance with this principle, the
features of the emotional-volitional sphere and emotional states begin to play the leading role. The
main task of the trainer is to form in the participants of the training group the ability to use verbal
means to indicate such states, to actualize the need to restructure their style T.e. communication to
identify and, if possible, more adequately express their feelings in verbal form -

The principle of confidential communication is central to the organization of the training space,
which affects the dynamics of the group's development and the effectiveness of its activities. To create
trusting communication, he offers participants a form of address “to you”, seeks to create a situation
of intimacy of interpersonal communication, comfort of interaction in the training group at the ex-
pense of the truthful. honest communication with each other.

The principle of confidentiality is reduced to the observance of a number of previously dis-
cussed rules:

- everything said is not taken out of the group;

- the presence of discussions on topics of interest to all participants in the training group;

- ethics and tact in communication.

The principle of a research creative position is connected with the fact that during the training,
the group members get acquainted with the main patterns of group development, the features of com-
munication and interaction between people, with the mechanisms of social perception that exist in
psychological science, on the basis of which they reveal their personal and individual resources. The
meaning of the coach’s work is to construct situations. aimed at testing, experimenting, training dif-
ferent ways of behavior in accordance with the creative environment, characterized by problems,
uncertainty, acceptance, non-judgmental.

The principle of objectification (comprehension) of behavior is associated with changes in the
training space due to effective feedback, video recording of the speech and behavioral reactions of
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group members in certain situations, followed by viewing and discussion. The implementation of this
principle may have a negative impact on its participants, which implies a high level of a professional
leader in blocking undesirable manifestations. competence

The principle of partnership (subject-subject) communication presupposes psychological equal-
ity. coordination of Interests and observance of certain rules both between group members and be-
tween the group and the leader, the opportunity for everyone to freely express their opinion, protest,
express their feelings, make suggestions, etc. The feeling of one's psychological equality is not always
accepted positively by the participants of the training, and for others it even constitutes a significant
difficulty (this is especially true for the status positions of the leader-subordinate). In addition, some
participants in the training may have difficulty comparing themselves with another member of the
group who is more successful, more intelligent, more self-confident, etc. The task of the training
leader in such situations is to create an atmosphere of security, trust, and openness in the group [6].

In the studies of domestic psychologists (E.V. Sidorenko, N.Yu. Khryashchev and others), one
of the conditions for the effective implementation of the socio-psychological implementation of the
above principles, which contributes to the effectiveness of psychological influence [1, 7].

An analysis of psychological and pedagogical research and many years of practical experience
has shown that the effectiveness of solving applied problems by the method of socio-psychological
training is largely determined by taking into account the genesis of its organization, the gradual pro-
cess of interaction between participants.

Thus, during the socio-psychological training, the dynamics of the development of the group is
observed, providing for certain stages and stages at which the ability of the trainer to manage the
group and resolve the conflict situations that have developed in it is observed. When planning a socio-
psychological training, the lead trainer) Should take into account the specific goals and objectives of
each stage of group dynamics.

The developing potential of socio-psychological training is maximally manifested with the
proper use of the mutons of its organization and conduct.
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Abstract

The review presents the results of the first studies in the history of the sensitivity of initiating
primary explosive substances to laser monopulse radiation. The dependences of the regularity of one
hundred percent ignition of explosive substances on the density of the threshold energy of the laser
beam, the absorption coefficient of light energy, the wavelength of laser radiation and the duration of
the pulse are established

AHHOTAIUSA

B ornsai HaBeneHO pe3yabTaTH MEPIIMX B 1ICTOPIi JOCTIIKEHb YyTIUBOCTI 1HILIIOIOYUX Hep-
BHHHUX BI/I6YXOBI/IX PEYOBUH OO0 JIA3CPHOIO MOHOiMHYJ'ILCHOFO BI/IHpOMiHIOBaHHSI. Bcranosieni 3a-
JISKHOCTI 3aKOHOMIPHOCTI CTO BIZICOTKOBOTO 3arajeHHsl BUOYXOBUX PEYOBHH BiJ] TYCTHHU ITOPOTOBOT
€Heprii JJa3epHOTo NPOMEHs, KOe(iliEHTY MOTIMHAHHS CBITIOBOI €Heprii, JOBKUHH XBUJI1 JIA3EPHOTO
BUIIPOMIHIOBAHHS Ta TPUBAJIOCTI IMITYJIbCY.

Keywords: explosive composition, ignition, detonation, energy of laser radiation
KiroueBble ciioBa: BUOYXOBUH CKIIaJ, 3aMajieHHs, AETOHALlIS, €HEepris JIa3epHOro BUIIPOMiH-
OroBaHHS
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BuBuenHs npouecy 3anantoBaHHsl BHOyXoBUX peuoBHH (BP) iMmynbcHUME MOTOKaMH CBIiTIIA
OyJ10 pO3MOYaTO y MIECTHAECITI POKH MUHYJIOTO CTOJITTA. B SIKOCTI JuKepena CBiT/ia BUKOPUCTOBY-
BaJIMCS KBapLEBi IMIYJIBbCHI JIAMITH, CHJIBHOTOYHBIM ICKPOBUH pO3psAl B MOBITPi, (HPOHT ynapHOT
XBUJIi. TpUBaJIiCTh CBITJIOBUX IMITYJIBCIB 3HAXOIUJIACS B MEXKAX 102 ¢ —107% ¢c. BuBuasacs nist cBiTia
Ha a3uau cpibia, CBUHINO, HITpHUJ cpibna, neHraepirpurrerpaniTpar (TEH), ctuduar cuHIo Ta
iHIII pe4oBUHH. Pe3ynapTaTh IOCTIKEHb HaiimeTanbpHilIe BHKIaAcHI B poborax [1-4]. s
3'aCyBaHHSA MEXaHI3MY 3alajioBaHHs OyJlu BUMIPSHI CIIEKTPH MOTTUHAHHSA psiny BP Ha cnemianbHO
IIPUIOTOBAHUX 3pa3kax. Tak, a3uja cpibiia BUKOPHCTOBYBAaBCA Yy BHUIVISII TOHKUX IPO30PHX
miactuHoK 3aBToBmku 1074-10° M. Pesymbratu Bumipie [1] Hokasanu, Mo NpM KiMHATHii
TeMIepaTypi Ll pe4OBHMHA CWJIBHO IOIJIMHAE CBITJIO 3 JOBXHUHOIO XBWIlI MeHme A=0,35 MxMm.
Koedimient normuuanns npu A=0,3 MM cknagae npu6musso 10° cm™ pisko 36imbmryerses npu
MOJAIBIIOMY 3MEHIICHHI JOBXUHHM xBWii. Ilpu A>0,385 mxm, ax no OmmkHBOI iH(pauepBOHOT
00JacTi CreKTpy, noriauHaHHa HeBenuke. [1omaiOH1 pe3yabraTu OTpUMaHi 1 s IHIIUX BHOYXOBHX
PEUOBHH, TAKHX SIK a3UAU Tallisi, CBUHINIO, PyIbMiHAT cpibia, CTH(HAT CBUHIIIO, TEH.

JlaHi 1o BUMIpPY CHEKTpalbHUX KoedilieHTiB nornuHaHHs BP mo3Bonwmmu 3ampornonyBatu
TEIJIOBUH MEXaHi3M 3allaliOBaHHs, SIKUH TOJIATae B TOMY, IO CBITJIIO B CHHIH 1 ynbTpadioneToBii
YaCTHHI CNIEKTpY, MOTIMHAEThCA B TOHKOMY Imapi BP (3aBroBmkum 103-10% cm) i Bukmmkae iforo
PO3IrpiBaHHS,IKOTO TOCTATHRO IS iHImiamii XiMigHOo1 peakiii. Ha BaXIMBY postb KOPOTKOXBHIILOBOTO
BUIIPOMIHIOBaHHS B 3anajieHHi BP Bka3ylooTh eKkclepuMEHTH IO 3amajieHHIO CTH(HATY CBHHLIO
CBITJIOM BiJI iICKPOBOTO po3psiay. Mix iCKpOBUM MPOMIKKOM i BP BcTaHOBITIOBaBCS KBapLIEBHA €KpaH
abo BogsgHUH ineTp. EHeprii 3ananroBaHHs B 000X BUINAJAKaX BUSBUIUCS OJIM3BKUMU, MTOTIPU T€, 11O
iH(ppauepBOHE BUIIPOMIHIOBAHHS OCTIA0JISIIOCS BOASHUM (UIBTPOM B 3HAYHO OLTBIIOMY CTYTIEHI, HIXK
KBapLIEBOIO [UIACTUHKOIO.

BucHOBOK 1po BU3HAYAIBHY POJIb B MPOLEC] 3aMAIFOBAHHS TOHKOTO IMOBEPXHEBOTO HIApy pe-
YOBHMHHU MIATBEPKYETHCS PSIIOM IHIIUX pe3yabTaTiB. Hampukian, B po6oTi [2] moBIZOMISETHCS, 10
IHIIIAISA a3UIy CBHHIIO HE 3aJIKUTHh BiJl YUCTOTH Marepially, AUCIIEPCHOCTI, MIUTBHOCTI 3pa3Ka.
Kpim Toro, B 1iif po60Ti HOMiu€HUI BIUIMB PO3IHOTY MPOAYKTIB pPO3KIIaJaHHs PEYOBHHH Ha Mapa-
METpH 3alaJICHHs, [0 XapaKTePHO JUTS BEJIMKUX TIOKa3HUKIB nornuHanHs BP [5]. Buuanacs Takox
3MiHa MiHIMaJIbHOI €Heprii 3aiiMaHHs 3aJIe)KHO BiJ MOYaTKOBOi Temreparypu 3pa3ka BP [1]. IToka-
3aHO, 1110 MK €HEpri€ro 3anaatoBaHHs 1 TemnepaTypoto BP icHye niHiiiHa 3a1eHICTh. 301IbIIEHHS
TeMIepaTypy MPU3BOANUTH 0 3HIDKEHHS €Heprii 1HIIalil, 10 Y3ro[KYy€eThCs 3 TEOPI€0 MOBEPXHE-
BOT0O TEIUIOBOTO 3amaioBaHHs [6].

JletanpHiln JOCTIKEHHS, 30KpeMa, BUMIpH (HOTOMPOBIIHOCTI, MOKA3alld, 0 Ha MOYaTKOBii
cTali mpoluecy iHimiamii pa3oM 3 YKCTO TEIUIOBUM PO3KJIAJaHHIM PEUOBUHHU MOXKIIMBE MPOTIKAHHS
(boTOXIMIYHOT peakiii mpH Jii BUIPOMIHIOBaHHS, CIIEKTP KO0 BiAMOBiJae 001acTl MOTJIMHAHHS pe-
4yoBHMHHU. Tak, pH 3amaneHH1 a3u/iiB METaliB CIIOYaTKY BiAOYBaeThCs (POTOXIMIYHE PO3KIIaaHHs M0-
BEPXHEBOI'0O LIapy PEUOBHHH, a MOTIM TEIJIO, 1110 BUALIHIIOCS MTPH PO3KIaJaHH], IPUCKOPIOE PO3BU-
TOK PEakKIlii 1o TeTI0BOMY MeXaHi3My. TakiuM YWHOM, B pe3yJIbTaTi MPOBEJACHUX €KCIIEPUMEHTAIb-
HUX 1 TEOPETUYHMX JOCIIKEHb 1Hianii BP iMnynbcHUMH pKepenaMu CBITIa CYLIUIBHOTO CIEKTPY
BCTaHOBJIEHO, 1110 MPOLIEC 3aMlAJIFOBAHHS PO3BUBAETHCS B TOBEPXHEBOMY IlIapi PEYOBUHU B pe3yiIbTaTi
HOro po3irpiBaHHs CBITJIOM B yIbTpadioieToil 1 CUHIN YacTHHI CIIEKTPY. 3 MOSBU ONTHYHUX KBaH-
TOBHX I€HEpaTOpPiB PO3MOYAINCS OCTIKEHHS Ipoliecy 3ananeHHs BP naszepHum BUnpoMiHIOBaH-
HSAM. BiTbIIICTh €KCIEpUMEHTIB MPOBEACHA 3 BUKOPUCTAHHSIM HAHOCEKYHIHUX (TPUBAIICTH IMITY-
aecy 7 =20-50 uc), mikpocekyHaaux ( 7 =0,5-0,7 Mkc) Ta misicekyHIHHEX ( T ~1 MC) iMITyITBCIB He-
onuMoBoro (nosxkuHa xBuni A =1,06 Mkm) Ta py6inosoro (A =0,69 MxM) ma3epis (nuB. Tad. 1, mo-
Ka3aHa y po6orti [7]).

AHalnizyloud OTpUMaHi pe3yibTaTH, 3yMMHUMOCS Ha MUTAHHSAX, 10 MAlOTh BIJHOIICHHS 10
npobsieM MexaHi3My 3ananeHHss BP 1 mpakTH4HUX 3acTocyBaHb MeTONy Ja3epHoi iHimialii. [lonpu
Te, MO OIBIIICTh AochikeHnX BP cnabo mornvHaioTh BUMTPOMIHIOBaHHS HEOJAMMOBOTO 1 pyOiHO-
BOT'O JIa3epiB, OTPUMaH1 y psijl poOIT 3HaYEHHSI KPUTUYHOI MITHHOCTI €HEPTii 3anajeHHs BUSBUINACS
MOPIBHSIHHUMHU 200 MEHIIMMH BiJMOBIJHOI HIUTBHOCTI €HEprii, BUMIPSHUX MpH iHIMIamii CBiTIA
cyuinbHoro cnektpy. Lle BugHo 3 Tabn. 1, B AKiii npuBeAeHi BiIOM1 HUHI JIiTepaTypHi AaHi. OKpim
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1IbOTO, 5K 1 CJTi/T OyJIO OUIKYBATH, PE3yJIbTAaTH JOCIIKEHb IMOKAa3yIOTh, 10 YyTIUBICTH /10 il Ja3ep-
Horo imMmynbcy BP, 1110 iHIIII0I0Th, 3HAYHO BUIIA, HIXK YYTJIUBICTh BTOpUHHUX BP. [HmmmMu cioBamuy,
3arajibHOBH3HAHUH psijl 4yTJIMBOCTI BP, B OCHOBHOMY, KOPEITIO€ 3 UYTIMBICTIO JI0 JT1a3epHOI Mii.

Jani Tabnumi | cBig4aTk Mpo Aesiki 3aKOHOMIPHOCTI, BCTAaHOBIICH] gociiaHukaMu. Ha npukinani
1HIIIFOBaHHSI MIOPOIIIKY TE€HY 3 BUIBHOIO BIIKPUTOIO MTOBEPXHEIO 1 TEHY 3 MTOBEPXHEIO, BKPUTOIO CKJIS-
HOIO TUIACTHHOIO, OJIep>KaHl MPOTHIIC)KHI pe3yabTaT. Y MEPIIOMY BHUIAAKY MilipBaTH TEH HE BAA-
jocs, a 'y npyromy Oymnu onepxkani 100 BiicOTKOBI MO3UTUBHI pe3yiabTaTu. Lle mepen yciM CBiqUUTH
, IO JTy’KEe BAKIMBUM IapaMETPOM € 3aMKHYTUH MIPOCTOP, AKHA HE Ja€ 3MOTH BUILHO PO3BAHTAXKY-
BaTHCS MPOAYKTaM BHOYXY.

3 pe3ysbTaTtaTiB, HaBeIEHUX y Ta0I. 1, BUXOIUTB, 110 yyTiiuBicTh BP 110 1ii nazepHoro Bumpo-
MIHIOBAaHHSI 3JIC)KUTH B1J] TPUBAJIOCTI JIa3€PHOTO IMITYJIbCY: 3301IBIIICHHS TPUBAJIOCT] IMITYJIBCY TIPH-
BOJIUTH JIO 3pOCTaHHS ITOPOTY 3alaJIeHHs, a 3MEHIIICHHS — HaBmakw [3, 8, 9].

Taoauus 1
Kputuuna rycruna eneprii 3anajennuss BP
JIA3ePHUM iMITYJIbCHUM BHIIPOMiHIOBAHHAM [7]
I[OBX.G/IHa Tpu-  |Iloporosa ry-
HaiimenyBanHs XBIL B BaJICTh |CTHHA €Hepril I{xcepeno
BP IPOMIHIOBaH iMmymsey | samanemms Komenrap lH(i)OR-
s A, T,c Exp, Tx/cm? Matti
MKM
Asup cpibna 1,0 5.10°8 0,02
= == 103 2,1
A3HJ1 CBUHIIIO - 5.10°® 01
-“- - 103 3,0 Binbaa moBepxHs. Tuck [9]
['pumyua pTyTh -~ 5.108 1,0 npecyBanus Pnp=0,5 x6ap
= == 103 3,0
THPC 5-10° 0,4
- == 103 2,2
3 -3
ASHI[ _(i‘liHHHIO e 31](_)0—8 3’5_1:?0—3 Pnp:1 5 K6ap [1 1]
6-10” 3,0-102 Prp=15 x6ap [10]
= == 107 0,8 Hacwurna ryctuna [3]
8 3 MoHOMOHOKpiCTAIN
B -asun caunmo 0,69 8-10 1510° | 40 500 s 10 ang | L1
TEH . 4.10°8 1510 TI/I(I:)K HEI/ITI/ICHGHH}II
BH = 20 K6ap
- == - 103 Pgu=100 Gap [13]
- 0,69 3108 1,3-102 Pgu=14 x6ap
- 1,06 3-10° 10%-10* BinbHa moBepxHsI [8]
OkToreH 0,69 3.10® 15
['ekcoreHn == == 30 Peu=100 Gap [13]
[Tipokcuin 1,0 == 60
0,45Si + 0,55P304 - 103 10,6
-~ 2:10°8 2,9
0.25A1+0,75KC10a| -~ 107 6,6 Per=100 6ap [14]
- -- 2:10°8 50

Sk mpaBuiio 1o0aBkU ceHcHOLTI3aTOPiB 200 (iermarusaropiB y BP nmpuB3oaaTh BiIOBIIHO 110
301nbIIeHHs a00 3MeHmeHHs yyTauBocti BP. To6To, He3anexHo BiA Jkepeia 30BHIIIHbOT €HEpTii,
SKY BUKOPUCTOBYIOTH /I iHimianii BP, BiiuB cencubinizaropiB abo iaermaruzatopis npu Aii Jia-
3€pHOr0 IMIYJIbCHOTO BUIPOMIHIOBAHHS aOCOJIIOTHO TAaKUH SIK IPU €JIEKTPUYHOMY 1 UM BOTHEBOMY
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iHiriroBanHi. Takuii BUCHOBOK Oyio 3poosieHo [15- 17] mig wac gocnmimkenns TEHy. Ase B poborti
[18] mokazaHo, 1110 TEH ITi] THCKOM 1,76x108 T1a 3 mob6axamu caxi 0,1-1 % JIEMOHCTPYE TIiIBUIIICHHS
gyTnuBiocTi. Llei edexT mos's3anuii 3 TumM, mo BP i3 caxkero BuKoprcTaB HaAMipHY SHEprito, sKa Oya
3aIaceHoI0 T1iJT 4ac CTHCKY. I1iciIst TOro sk MiKpo4acTHKH TeHy Oy mimnani crucky 2x 108 ITa [18- 21]
MaiiKe Ha TPU HOPSAKH JI0 JIA3ePHOTO IMIYIBCY 30UIBIIYETHCS Yy TIMBICTh TEHA 3 100aBKOO (110 1%)
MiKpOYACTHHOK aIFOMiHi0. MiHiManbHa TycTHHA eHeprii 3anamosanss ckiagae <0,1 J[x/cm?. AHamnori-
YHi eKCIIepUMEHTH POBOIMIIN 3 a3U0M cBUHIIO [22] B inTepsani Tuckis (1-15)x108 ITa.

B naykoBux crartsx [9, 13, 15, 22] Ta iHmux mKepenax indopmarlii HaBeJeH1 pe3yabTaTh eKC-
MEPUMEHTATIBHUX JOCIHIHKEHb 3aKOHOMIPHOCTEH , SIK1 XapaKTepu3ytoTh (Pi3uuHi XiMiuHI 0COOIMBO-
CT1 B3a€MO/11i BUIIPOMIHIOBaHHSI JIa3€PHOTO0 MOHOIMIIYJIbCY 3 EHEPrOHACHYEHUMHU PEYOBUHAMHU — IIe-
PBUHHHMMH 1 BTOPUHHUMH iHIIIIOIOYMMH BUOYXOBUMH pedoBuHaMu. Hampukmnan, mokaszano, mo BP
B YMOBaX 3pPOCTAaHHS 30BHIIIHBOTO TUCKY CTalOTh OUIBII YYTJIMBUMH JIO JIA3EPHOTO 1HIIIFOBAHHS,
TOOTO 13 3pOCTaHHSAM THUCKY I'YCTHHH €Heprii iHimiamii 3MeHuryerbest. OKpeMo Cilifi IPOKOMEHTYBATH
L[IKaBUH €KCHEPUMEHTAIbHUNA Pe3yibTarT, KU MOJISArae B TOMY, 1O NPH CKUIAHHI THUCKY 1 [10J1aJIb-
111 A1l BeTMYMHA TYCTHHU KPUTUYHOT eHeprii 3anamtoBanHs (Exp) a3uny 3anumaersest He 3MIHHOIO 1
BIJINIOBIJJa€ MAaKCUMaJIbHOMY CTUCKYBaHHIO. Takuil pe3yabTar oAep KaHo AJIS a3UJiB CBUHIIO 1 Cpi-
6mna. I{o crocyeTbcs Takux nepBUHHUX BP sik TpuHITpOpE30puMHAT CBHHITIO, TPUMYYa PTYTh 1 BTO-
PUHHUX — T€H, OKTOT'€H, T€KCOTeH — TaKHil e(heKT He CLIoCTepiraBcs.

JUist IpaKTUYHUX [TIeH, a TAKOXK JJIs1 PO3YMiHHS MEXaHi13My 3alallfOBaHHs Ba)KJIMBE 3HAYCHHS
MaroTh JOCTIPKCHHS ONTUYHUX BiacTuBocTedl BP. ¥V pobotax [3, 8, 12] BumipsHi MOKa3HUKHU I10-
cnabnenns kx i koedinientn qudysHoro BinoutTs Ry psay BP nokazasni y [23].

Koedimientn Ry BuMiproBaimcs 3a JOMOMOTOK 1HTETPYrOUOi chepru Kyabr0BOro (GoToOMETpa.
Bukopuctanss 3pa3ku 6apuTOBOTO €TANIOHY (3 B1ZIOMUM 3HAUEHHSM KOE(IIIEHTY BIIOUTTS) BUKOPH-
CTOBYBAJIOCS JJIsl BU3HAYCHHS a0COMOTHOTO 3Ha4eHHs Ri. bijbia yacTrHa 1a3epHOro BUIPOMIHIO-
BaHHS BinOuBaeTbes Bif 3paskiB BP. Lleit edekr crocrepiraersest Ha noBxuHI XBHii A=1,06 MKM
(mazep Ha HeopuMoBoMy ckJii) 1 A=0,69 Mkm (pyOiHOBHIA Ta3ep).

Pounb moBiTpst B mopax BP mifg yac nii 1a3epHoro BUpoOMiHIOBaHHS y BUMaIKaX CTUCKY Bifl 2,7
Ia o 10° ITa He 6yma MOMITHOO, TOMY Bl BiIMiHHOCTI He BCTAHOBJIEHO. SIKIIO 7 3aMiCTh MOBITPS
Oyze iHIMH ra3 (HanpuKiIal, aproH), TO CJIiJ] 04iKyBaTH ICTOTHUX BIIMIHHOCTEH poJIi ra3iB y mpoiie-
cax iHiuianii BP. I{g nymka rpyHTyeThCSl Ha TOMY, 1110 TYCTUHA ONITUYHOTO MPOOOI0 EHEPTii B aproHi
i nositpi npu 10° I1a BigpizHsAeTbes Maitike y 10 pasi. BigMiHHICTB 3pocTac Ha [1Ba TOPSAKH SKIIO
3MEHIIUTHI TUCK MOBITPSI HA 11’ ATh NOpAAKIB. OUiKyBaHa aHOMAJIbHO BEJIMKA BIIMIHHICTh MOXE CIIO-
cTepiraTucs KOJi 3aMiCTh aproHa 3aoBHUTH opu BP kceHOHOM, HEOHOM, UM IHIIIMM ra3oM, Y IKOTO
TepIiia eHepris 10Hi3aIli B psAly IHEPTHUX ra3iB Oyae HaniMeHmoro. [le moBenu B cBOiX ekcriepume-
HTax ¢axiBli HalioHaIbHOrO TEXHIYHOTO YHIBEPCUTETY «/IHIMPOBCHKA MOJITEXHIKAY.

CBiTNI0UyTIUBI BUOYXOBI KOMIIO3UTH AJIsl 3aCO01B MiIPUBaHHS Ja3epHUX cucteM. CBITIOUyT-
nuBi BUOyxoBi koMno3utu (CBK) sBsitoTs CO00I0 MOMIMEpPHY MaTPUIIO, B SIKiH PO3MILIEHI MIKpO-
YaCTUHKU BHOYXOBOI pedoBUHH [24-26]. B nux Ta iHIIMX poOOTax MPOIeC 3amaifoBaHHs CBITIOUYT-
JIMBUX BUOYXOBHUX KOMITO3UTIB, Ta0J1. 2, iHIIII0€ OaraToKpaTHE pO3CiIOBaHHS JIA3€PHOTO BUIIPOMIHIO-
BaHHA B 00'eMi KOMIIO3UTY. BrieBHEHICTh ICHYBaHHS IIbOTO MEXaHI3My Ma€ HEOJHOPAa30BE EKCIEPHU-
MEHTaJIbHE MiATBEPKEHHS 1 TEOPETUYHY OOTPYHTOBaHICTh. Byno moka3aHo 3aeXHiCTh KOHIIEHTpa-
1ii 3B'13yt04oro marepiaiy, ToBmuHU 3pa3kiB CBK 1 reomerpii n1azepHoro mydka Ha 4yTJIMBICTH 0
i1 J1a3epHOr0 MOHOIMITYJIbCHOTO BUIIPOMiHIOBaHHS. OTpUMaHHS CBITIOYYTIMBUX KOMIIO3UTIB 3Ha-
YHO PO3LIKPUIIO MOIIyK nepBUHHUX BP g nazepHux 3aco0iB migpusanHd. 3a nanumu M.O.Imro-
IIMHA 3apa3 y cBiTi Bigomo Oinbine 100 HaiimenyBanb BP s Burotosnenns 3paskis CBK. B noci-
JUKEHHSIX BUKOPUCTOBYBABCs KOMITO3UT BC2, AKUI XapakTepU3yEThCS aHOMAIbHO BUCOKOIO YYTJIH-
BICTIO JI0 [Iii JTa3€PHOTO MOHOIMITYJIBCY.

Pesynbratu gociiikeHpb BIUIMBY KOHIIEHTpAIil noiimMepy 1 ToBmuHU 3pa3ka CBK Ha uyTnu-
BICTh JI0 JIa3€pHOT0 MOHOIMIYJIBLCY OIyOJiKOBaHi B poOoTax [24-29], y SKUX JOCIHIIKEHO JesKi
CBK, noxkazani y ta6. 2. [Toximepu IIMBT-3M i [IMM BukopuctoByBajiucs B SIKOCTI MaTpPHUIIl CBi-
TJIOYYTIMBOr0 BUOYXOBOro KOMITO3UTY. KoHIIeHTpaltis nmosiMepy 3MiHoBajacs y aiana3zoni 10-50%.
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B excnepumenTax DOCHIIKYBaBCsl BOKIMBHHN MIPU MPAKTUYHOMY 3aCTOCYBAaHHI TaKHH Mapamerp sk
gyyTnuBicth CBK 10 aii 1a3epHOTr0 MOHOIMITYIIBCY.

Jesiki BHUOYX0Bi Ta Qi3M4YHi XapaKTepUCTHKHU

Taoauus 2

CBITJIOUYT/INBHX BHOYXOBHX KOMIO3HUTIB 3a 1aHumu [28-31]

CBK, |I'yctuna I_HBI/I,I[KiCT.I: JIEeTOHA- Uy TBICTH 10 TEpTH, T Kputnuna enepris 3ama-
Tun Jor 11 2 JICHHS
BC r/ems D, km/c KIG/cM K E.p, Tx/cM?

1 573 <0,1

2 3,00 6,5 2073 2,3-10°
3 1,97 553 >13

4 2,03 538 >16

5 1,94 305 >12

6 1,95 7,71 471 1,3

7 4,6 623 5.10°3
8 1,97 7,14 1900 >14

9 1,81 7,43 600 >14
10 2,05 8,03 840 >7

11 2,08 4800 >15
12 1,83 6,42 (p=1,74) 3600 >15
13 1,88 8,94 1700 >16
14 1,88 200 >13
15 1,2 14 (ropiHH:)
16 1,1 5,1 412 12-10°
17 6,7 455 40-10°3
24 3,8 4,5 0,7 [33]
25 3,08 5,2 0,25 [33]

Ha puc. 1-4 npencrasieni 3aneXHOCTI CBITI0UYTIUBUX BUOyxoBux komno3utis BC2 1 BC16
70 1111 Ta3€pHOr0 BUMPOMIHIOBAHHS Ta 3aJI€KHOCTI BiJl MaTepialy MaTpuili. Bukopucrani pe3ynbTatu
pooir [24-31].

B excnepumeHTax J1lazepHUN My4dok JiaMeTpoM 1,5 MM Ha HamiBBUCOTI IHTEHCUBHOCTI JIazep-
HOT'O BUITPOMIHIOBaHHS (puc. 1) po3mmpsBcs HEraTUBHOIO JI1H3010 710 iilaMeTpa 4,5 MM, TOOTO po3Mip
300pakeHHs Ha 3pa3Ky CBK 36inbmryBaBcs B Tpu pasu (puc. 2).

3a pe3yabTaTaMM €KCIEPUMEHTIB OJIepKaHl HACTYIHI 3aKOHOMIPHOCTI, SIK1 CJI1J] BpaXOBYBaTH
IIPU MOJICJIIOBAHHI Ta KOHCTPYIOBaHHI ONITUYHUX JE€TOHATOPIB 3a KJIACHYHOIO CXeMOI0 abo MiKpoie-
TOHATOPIB 3 MOHO 3apsiiom CBK.

Ha puc. 1 3anexHicTh qyTinBoCTI KoMno3uty BC2 no aii nmazepHoro BUNpOMiHIOBaHHS ([ia-
MeTp mydka 1,5 MM) BupakaeTbCsl KpUBOIO, OJIN3bKOIO A0 Mapadoiiv, MpH [IbOMY MaKCUMYyM YYTJIH-
BOCTI Es KOMITO3UTY JN€XUTh HA BEPILMHI apaboiM, 10 BiANOBIAAa€ KOHIEHTpalii Macu MojiiMepy
20%. 3061np11eHHs] 00 3MEHIIEHHS KOHILIEHTpAIll MacH MojiMepy MNpU3BOJIE A0 3MEHILIEHHS UyTJIN-
BocTi BC2. 36inbI1eHHs AiaMeTpa J1a3epHoro mydka Big 1,5 MM 10 4.5 MM 3MeHIIye 3HaU€HHS MiHi-
MaibHOI uyTinuBocTi BC2 110 1a3epHOro MOHOIMITYJIbCY MaiiKe y JiBa pa3u, pU IbOMY KOHIIEHTpaIlis
noJiiMepy, sfKa BIAMOBIIA€ MIHIMAJIbHOMY 3HAYEHHIO YyTIAMBOCTI 30ubmmiaacs 1o 30%; Skmo Ha
puc. 1 3a1eXHICTh YyTIUBOCTI BiJ [T JJa3€pHOTO IMITYJILCY HAOIMKEHO MOTJ1a OyTH BUPAKEHOIO KBa-
JAPaTHYHOIO (PYHKIIIE€IO, TO HA PHC. 2 3aKOHOMIPHUM XapakTep y MeBHOMY CeHCi Oy/ie TUIbKU JOTPHU-
MyBaTHCS BCTAHOBJICHOT TEHJCHIIT — 301IbIIIeHHST a00 3MEHIIEHHSI KOHIIEHTpAIlli Macu MojiMepy
MPU3BOJE 710 3MEHILIEHHS Yy TIuBoCTI Komno3uty BC2. fkmio nepecyBatucs BiJ TOUKM MaKCHUMaIlb-
HO1 YyTJIMBOCTI Y OOK 30UThIIEHHS KOHIIEHTpAIlli TTOJIIMEPY, TO CIIOCTEPITAETHCS TyKE Pi3Ke 3MEH-
IIEHHS 4yTAUBOCTI. [Ipy 3MeHIIeHHI KOHIIEHTpaLlii MOoTiMepy TeMIT 30UIbIIEHHS YyTIUBOCTI Ma€ Xa-
pakTep ayxe noButbHUM. 3pazku BC2, mo mictars 50% mnonimepy, MiApUBaHHS CIIOCTEPIraeThes
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TUIBKH YaCTHHU TIOKPHUTTA.
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Ha puc. 1 3anexHicTh 9yTiinBocTi KoMno3uty BC2 no aii nazepHoro BUNpOMiHIOBaHHS ([ia-
MeTp mydka 1,5 MM) BUpaKaeTbesi KPUBOIO, OJIM3BKOIO IO MapadoJIH, IPH IbOMY MaKCUMYM JyTIIHU-
BOCTI Es KOMITO3UTY JN€XUTH Ha BEPIIMHI MapaboiH, 10 BiANOBIAA€ KOHIEHTpALii Macu MoiiMepy
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20%. 36inp1ieHHs 400 3MEHIIEHHS KOHIIEHTpAIlll MacH MoliMepy MPU3BOJIE A0 3MEHIIEHHS UyTJIN-
BocTi BC2. 36inbl1eHHs AiamMeTpa J1a3epHoro mydka Big 1,5 Mmm 10 4.5 MM 3MeHIITye 3HaU€HHS MiHi-
MaibHOi uyTauBocTi BC2 110 1a3epHOro MOHOIMITYJIBCY Maiike y J1Ba pa3u, IpU IbOMY KOHLIEHTpALis
noJiiMepy, sfKa BIAINOBiIa€ MiHIMAIbHOMY 3HAYCHHIO YyTIMBOCTI 30inbmmnacs 1o 30%; Skmo Ha
puc. 1 3aIeXHICTh YyTAUBOCTI Bif 1T JIA3€pHOTO IMITYJIbCY HAOJIMIKEHO MOTJIa OYTH BUPAKEHOIO KBa-
IPaTHYHOIO (PYHKIIIEIO, TO HA PHC. 2 3aKOHOMIPHUH XapakTep y IEeBHOMY CEHCi Oy/ie TUIbKU JOTPHU-
MYyBAaTHCS BCTAHOBJICHOT TEHJCHIIT — 301IbIIeHHS a00 3MEHIIEHHS KOHIEHTpAIlli Macu MojiMepy
MPU3BOJE J0 3MEHILIEHHS Yy TIUBOCTI Komno3uTy BC2. fIkmio nepecyBatucs BiJ TOUKM MaKCUMaJlb-
HO1 YyTJIMBOCTI Y OOK 30UIbIIEHHS KOHIIEHTpAIlli TOJIIMEpY, TO CIIOCTEPITaeThCs TyKe Pi3Ke 3MEH-
IIeHHS 9yTAUBOCTi. [Ipy 3MEHIIeHHI KOHLIEHTpAIi] MoTiMepy TeMI 301IbIICHHS Yy TIMBOCTI Ma€ Xa-
pakTep ayxe noBuibHUN. 3pazku BC2, mo mictars 50% mnoniMmepy, miipuBaHHS CIOCTEPIraeThCs
TIJBKH YACTUHU MOKPHUTTSI.

Uytnusicte CBK 3anexuTs BiJl KOHIIEHTpaIlii 3B's13yI0U0r0 MaTepiainy: Mpu 30UIbIIICHH] BMICTY
MoJIiMepy T'YCTHHA CHEPTii 3alaifoBaHHs 3MEHIIYEThCS, TOCSITAl0Ud MiHIMAJTbHOTO 3HAYCHHS, a TI0-
TIM MPHU TTOAABIIOMY 301JIBIIIEHH] KOHIICHTpAIIIi IMoIiMepy 3pocTae, TOOTO, YUM MEHIIE Pajiiyc, TUM
OlTpIIIe TYCTHHA CHEPrii 3aallfOBaHHs, IO CIIBIAAE 3 pe3yIbTaTaMH BHILE IUTOBAHUX POOIT.

Pesynbrati ekcriepuMeHTy 3a Bu3HaueHHsM Es 3anexHo Bif koHIeHTpaii nonimepy [IMBT-3M
i [IMM mnpointocTpoBano Ha puc. 2 i 3. MiHiManbHe 3HaYeHHS IUILHOCTI €HepTii 3armaaroBaHHs Bij-
noBizae Cm~ 30% 1 gyxe Oin3bKi aOCOIIOTHI 3HaYeHHs MiHIMyMY Es, ornpu Te, 1110 B nepuiomy ta
IpYroMy BHITJKy BUKOpucToByBasmcs nomimepamu [IMBT-3M i [IMM BianoBigHo.

3B'A30K XapaKTePUCTUKU YyTIHUBOCTI Es 1 eKkcriepuMeHTaabHO BUMIpIOBaHOT eHeprii Wex. Ha-
XOJISITh B BUPA3y, 3alPOITIOHOBAHOMY B po0OOTi [27]

Es= 9,05 Wekc.

Bci BuBYEHI CBITIIOUYTIMBI BHOYXOBI KOMIIO3UTH XapaKTEPU3YIOTHCS 3AJIEKHICTIO Yy TIMBOCTI
70 111 Ja3epHOro BUIIPOMIHIOBAHHS BiJl OBEPXHEBOI I'YCTUHU IIAapy MOKPUTTS. SICKpaBUM IpHUKIIa-
JIOM € EKCIIEPUMEHTAIIbHI Pe3yabTaTH JTOCIHIKCHHS 3 JIa3epHOTO iHilitoBaHHS Komio3uty BC16,
puc. 4. IIpu TOBIIMHI mapy MOKPUTTS Ms ~ 6090 Mr/cM? kpuBa 3a1€KHOCTI ACHMITOTUYHO HAOIH-
KAETbCA 10 MAKCUMYMY YYTJIMBOCTI KOMIIO3UTY BIJIHOCHO [ii Jla3epHOr0 BUIIpOMiHIOBaHHA. [Ipu
3MEHIIEHH] TOBIIMHY TIApy MOKPUTTis Bifl Ms ~ 60-90 Mr/cm? 10 25 Mr/cM? 4yTIHBiCTh KOMIO3UTY
3MEHIYEThCA, a 3 TycTHHO0 MacH 20 Mr/cM? iHilitoBaTH sike-HeOyIb XiMidHE TEPETBOPEHHS B KOM-
MO3UTI He Blanocs. Y cTpykTypi gociijkyBaHoro BC16 He BUSBIEHO CIi/liB MEXaHIYHOTO UM TeM-
JIOBOTO PYHHYBaHHS, a TAKOX HABITh YaCTKOBOTO PO3KJIAJaHHS KOMITO3UTY, 1[0 YiTKO Y3TO/DKYEThCS
3 JAHMMU TIpO MOLIMPEHHs CBITJIA y po3citouoMy cepenoBuii [31].

VY popmyBaHHI ocepeKy 3aNaIIOBaHHS Ba)KJIMBY POJIb BUKOHYE BUIbHA OBepxHs 3pa3ska CBK
PO IO CBIUUTH pe3yJbTaT, IOKa3aHUH Ha puc. 4.

JlocBiJ eKcriepUMEHTaIbHUX JOCTIIKEHb, OTPUMAHUN 32 OCTaHHI TpU Aecstupiyus 20-ro cTo-
piuust B oOnacti 30yaKeHHs XiMiYHUX peakiiid y BP, oTpuMaHi HOBI 3aKOHOMIpPHOCTI, OOTPYHTOBHI
(d13uYH1 MEXaHI3MU 1HIIIFOBaHHS JIeToHall y 3apsaax BP, Bukopucrani i CTBOpEHHST MEXaHIYHUX
METO/1B HABAHTAXXEHHS KOHCTPYKLiH [32, 33], BUTOTOBJICHHS CBITJIOYYTIMBUX NMEPBUHHUX BUOYXO-
BHUX KOMMO3UTIB [34, 35], cTBOpeHHs PO 1IbOBaHUX JETOHALIMHUX XBUJIb [36-40] 1 1a3epHUX CHC-
TeM iHilitoBaHHs 3apanis BP [41, 42].

Cepen necsaTka NMepcreKTUBHUX CBITIOYYTJIMBUX BUOYXOBUX KOMITO3UTIB HAWOUIBII TIEpCHEK-
TUBHHMMH (32 KpUTEPIEM MiHIMAJILHOI €HEprii 3alaItoBaHHs) Il BUKOPUCTAHHS B 3ac00aX BUCADKEHHS
Ja3epHUX CHCTeM ciijl BUuAinmuTu peyoBunu mapku BC2, BC7, BC16 i BC17 [29, 43]. B sixocTi nep-
BHHHUX IHIIIIOIOYUX KOMIIO3UTIB HaMu OyayTh BUKopHcTaHi BC2, 1110 XapakTepu3yeThCsi aHOMaIbHO
BHCOKOIO YYTJIUBICTIO JI0 Jla3epHOro BUnpomiHioBaHHs, 1 BC17, 1110 3a/10BOMIBHSE MPAKTUYHO BCIM BU-
MOTraM TEXHIYHOI Ta eKoJIoriuHoi Oe3neku [44-47]. B nuToBaHWX poOOTax MOCITIIKEHO HAHOIIBII
CHPUUHATINBI A0 Ja3€PHOTO MOHOIMITYJILCY CBITJIOUYTJIMBI BUOYXOBI KOMITO3UTH, SIKi MOXHA PEKO-
MeHAyBatu y sikocTi nepBuHHUX CBK 10 BUKOpucTaHHS B ONTUYHUX JAETOHATOpax, Tadm. 3.
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Taoauusa 3
Kpurnuna enepris ininiropanusa CBK jiazepHuM iMnyJibCHUM BHIIPOMIHIOBAHHAM
Kommo3uTtn Ha 0cHOBI Kputnuna enepris
KOMILUIEKCHHUX TMepXJIopariB | 3ananoBanHs Ek, Z[)K/CM2
BC2 1,1x10°°
BC7 50,3x107°
BC16 57,5%107°
BC17 136x107°

[lepBrHHA BUOYXOBa PEYOBHHA € TOJIOBHUM €JIEMEHTOM SIKOi 3aBI'OJIHO CHCTEMH 1HIIIFOBAaHHS
HE TUIBKY 32 11 HaAiiHICTh iHili0BaHHS 3apsaaiB BP, ane if 3a Bu3HaueHHsAM 0€311EKOBOI CKIIaJJ0BOT Ta
MPEIU31MHOCTI CIIpaIlfoBaHHs 3ac001B I IPUBAHHS.
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Abstract

Were described advantages and disadvantages of using e-leaming resources in the learning pro-
cess. The article gives a definition of e-learning resources. The advantages of e-learning resources
include a multimedia presentation of information, process modeling, ease of finding information,
interactivity, digital distribution, openness to the introduction of new entries. The disadvantages in-
clude a glut of the educational process, the emergence of the problem of information security of the
individual, the occurrence of additional cognitive load, deflection member of the educational trajec-
tory. With the use of e-learning resources were related procurement problems of modern technology,
information structuring, copyright, training, able to teach with electronic resources. The paper con-
cludes that e-learning resources favor the development of information skills, contribute to the for-
mation of competitive abilities of the individual in the labor market. E-learning resources well in-
crease the importance of self-educational activity of students. Integrated use of traditional and e-
learning will help formulate a comprehensive educational trajectory, and thus achieve the desired
result.

AHHOTAIUSA

OKy npo1ieciHzie MEeKTPOHABIK OL1iM Oepy pecypcTapblH NaiAanaHyIbIH apTHIKIIBUIBIKTAPhI
MEH KEeMUIUTIKTepl cHUmaTTajfaH. Makamaja »JIeKTpoHAbl OuliM Oepy pecypcTapbl TEPMHHIHIH
aHBIKTAMAChl KENTIPUIreH. OJEKTPOHABIK OuliM Oepy pecypcTapbIHBIH apThIKUIBIIBIKTapbIHA
AKMNapaTTbhl MYJIbTUMCAUAJIBIK YCBIHY, HpOI_IeCTep,[[i MOZCIIBALY, aKIIapaTThl i3ﬂeyz[iH BIHFaﬁHLIHBIFbI,
MHTEPAaKTUBTLUIIK, JKEJIiHI Tapary, ’KaHa jka30ajappl €Hri3yre albIKTHIK *aTajabl. Kemiikrepre
OKY TIPOIIECIHIH IaMaJaH ThIC KAHBIKTBUIBIFBI, TYJIFAHBIH aKMapaTThIK KAYINCI3/ir Mpo0IeMachIHbIH
naiga 6omybl, KockIMIlIa KOTHUTHBTI KYKTEMEHIH Maiga O0oybl, MalalaHylIBIHBIH OUTIM Oepy
TPAEKTOPUSACHIHAH AYBITKYBI JKaTa/bl. DJIEKTPOHABIK Oi1iM Oepy pecypcTapblH MaiianaHa OTBIPHIH,
3aMaHayu TEXHUKAaHBI CaThIll ajly, akKlaparTbl KYPBUIBIMAAY, aBTOPJIBIK KYKBIK, JJIEKTPOHIBIK
pecypcTapMeH OKBITYBI XKYprizyre KaOUIeTTI Kaapiapnbl Jaspiay Mocenenepi e OaiaaHbICTHI.
Makanana 37meKTpoHIbl OUTIM OGepy pecypcTapbl aKHapaTThIK KY3BIPETTUIIKTIH JaMyblHA BIKIAI
eTeni, eHOeK HapbIFbIHAAa Oocekere KaOIMeTTi TYJIFaHBIH KaJbIITACYbIHA BIKIMAN €Tell JereH
KOPBITBIH/IBI JKacaaaabl. DJIEKTPOHABIK O11iM Oepy pecypcTapbl OKYIIbUIAPABIH aepoec Oinim Oepy
KBI3METIHIH MaHBI3ABUIBIFBIH apTTHIPaAbl. JlocTypii 5KOHE AIIEKTPOH/IBI OKBITY KypasAapblH KEeIIeH i
naiganany Oipryrac Ou1iM Oepy TpaeKTOPHSCHIH KaJbIITACTBIPYFa, JEMEK, KaXKETTI HOTHUKETe KO
KETKI3yre KOMEKTECe/Ii.

Keywords: electronic educational resources, information culture, information society, infor-
mation space, information technology in education, information resources, IT-technologies.
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Kiarri ce3gep: DnekTpoHIbIK OuniM Oepy pecypcehbl, aKMapaTThIK MOICHMET, aKMapaTThIK
KOFaM, aKImaparThlK KeHICTIK, OU1IM OepyAeri akmapaTThIK TEXHOJIOTHSIIAD, aKIapaTThIK pecypcerap,
IT-TexHonorusnap.

Kazipri yakeirra Kazakcranga onmemaik akmapaTThlK-OumriM  Oepy KeHICTiriHe Kipyre
OarpITTaIFaH kaHa OuTiM Oepy XyHeci Kaieimracyaa. Kasipri Ourim Oepy MeKeMmeci »KOFaphbl
TEXHOJIOTUSUTBIK OpTaFa MHTErPallUsUIaHyFa YMTBIIA b

binim Oepyne KonJaHBUIATBIH AaKHapaTThIK TEXHOJOTHsUIap OapiblK caTbulap MeEH
JeHreineperi 3aMmanayu 0iniM O6epy JKyienepiHiH MaHbI3/1bl KOMIIOHEHTTEpiHE jkaTaabl. bigim 6epy
MPOIIECIiH  aKmaparTaHablpy OuriM  Oepy JKyHeciH akmapaTThIK KYpalJapMeH, aknapaTThIK
TEXHOJIOTUSUIAPMEH KOHE aKIapaTThIK OHIMIEPMEH KaHBIKTBIPYFa OalIaHbICThI ic-IIapaiap KeleHi
petinae yceiHbUIanbl. AT-Hel OuTiM Oepyne eHri3ylliH apKachklHaa OiTiM Oepy MmpoIeciHiH OapibIK
KATBICYIIbIIAPBl  VIIIH: KAKETTI aKMapaTrThl 13/eyre >KOHE OFaH KOJ JKETKI3yre YakbITThI
KbICKapTyAaH, Ou1iM Oepy Ma3MyHBIH >KaHAPTYABI JKeAenaeTyaeH Oacram, OutiM Oepyni mapaiay
JICHIeiiH, OHBIH eKe OarJapblH apTThIpYFa ACHiH )KaHa MYMKIHIIKTED ’Kacanabl.

Oky yaepicl TYpFbICBIHAH aKHNapaTThIK TEXHOJOTHSUIApAbl eHrizy OimiM Oepy xyleciHiH
aKMapaTrThIK OpPTAchl JACTYPJI KOHE WHHOBAIUSIIBIK TEXHOJOTHSUIAPABI KAMTUTBIH OPTYPIIi
TachIMAJIAFBIIITAP/Ia KOHE OPTYPIIl CUMBOIIIBIK JKYHelepae aknapaTThl YChIHYABIH KOI JeHreni
XKyleci OOJIBINT TaOBUTATHIHIBIFBIHA OKEIIT.

Kazipri yakpITTa akmapaTTbIK TEXHOJOTHsUIap OuTiM Oepy mpolleciHle Keneci OarbITTapiaa
KOJITaHBLITAIBI:

* cabakTapbl TaibIHIAY JKOHE OTKI3Y Ke31H/IE;

* aBTOPJIBIK MYJIbTUMEIUSIIBIK KypaIapbl )kacay YIIIiH,

* OLTIM aNmylIbUIapAbIH JKEKe KOHE TONTHIK FRUIBIMU KbI3METI IEHOEpiHe;

* oiniM Oepy nporiecin 6ackapyna[l].

XKorapsl kocinTik OimiM OepyniH (enepangpl MEMIEKETTIK CTaHAAPThI OKY MPOIECiHe
MEKTPOHABIK OUTiM Oepy pecypcTapblH OeliceH[l MaijalaHyabl KaMTUIbl. MyHIail WHHOBAIHS
Taburu 00BN TaObLIA/Ibl, OUTKEHI OJ1 KOFaM JaMYybIHBIH HETi3ri TeHACHIUsAIapbIiHA COlfKec Kelei.
Kasipri koramra akmaparThlK MOJICHUETTIH JKOFaphl IeHreii 6ap Mamanaap Kaxer [2]. AxnaparTsik
MOZICHHET aJlaMHBIH aKMapaTThIK OpTaMeH e3apa opeKeTTecyiHae OimiM, JaFasliap MeH
pedrekcHsUIbIK Ko3KapacTap KeIIeHIHIH OOJybIMEH KoepiHei. 3epTTEyAiH epeKIIeNiriH ecKepe
OTBIPBIMN, 3IEKTPOHIBIK OimiM Oepy pecypcrapsin (DOP) maiimamanyaslH 0acThl apTHIKIIBUIBIFGI
pETiH/E aKMapaTThIK MOJICHUETT] KaJIBINTACTHIPY bl O6JIiN KOpCeTeMis.

O.B.Hacc >kym™mbICbIHZA, O3JEKTPOHIBIK OUTiM Oepy pecypcTapbl "MyFaldiMJiep OKBITY
MakcaTTapblHa KTy VIIIH jkoOanayra »oHe TMailjanaHyra OoJIaTbIH KOMITBIOTEPIIIK Kypasiaap"
peringe Tycinmipineni [3].

Kahannany sxarmaiipiHga OuriM Oepy JKYHECIH akKmapaTTaHIbIPy MPOLECTEPIH 3epTTey
TUIMAUTIKTI Oaranay/iblH MHHOBALMSUIBIK KpHUTepuiiiepiHe cyilieHe oTbipbill, DOP KonaaHybIH
OipKaTap apThIKIIBUIBIKTAPbIH TYXKBIPbIMIayFa 001a bl

1) AxnaparTbl MyJIbTUMEIMSUIBIK YCBIHY MaTepUaibl THIMAI UTepyre KeOipeK MyMKiHIIK
Oepeni. BipiHmIigeH, NMCUXOTOTUSIIBIK-TICIAaTOTUKAIBIK 3E€PTTEYJIEP OKBITYIbIH THIMIUIITT OapibIK
ce3iM MylIeNnepiHiH OeJceHIlIeHy JopekeciHe Tikenel OalllaHBICTBI €KeHIH KOpCeTTi.
MynpTuMeana Kypajaapbl aJaMHBIH ce31M MylleiepiHe Oip yaKbITTa ocep eTyIl KaMTHIbI.
ExiHmrizien, akmapaTThlH op TYPJdl YCBIHBUIYBl YCBHIHBUIFAH MaTepHalbl ©3 O€TiHIE Hrepyre
MYMKIHAIK Oepe, Oy 63 Ke3eTiHae TaHBIMABIK OSICEHIUTIKTI )KaHIaH IbIPYFa KOHE HHHOBAIUSIITBIK
OiiJIay bl KAJIBIMTACTHIPYFA BIKIAT €T/,

2) apHaiibl )ka0JIbIKTap MEH PEaKTUBTEP Il Al Jaany bl aTMAaCThIPATHIH dPTYPIIi POLECTEPIi
MOJIETIbACY MYMKIH/IT1;

3) MHTEPaKTHUBTIIK;

4) >xeIniHi TapaTy MYMKIHJIIT1;

5) akmapaTThl i31€y/1iH BIHFAUJIBUIBIFDI;

6) sxaHa JIepeKTep/li CHri3yre allbIKThIK;
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7) nepekTepi caKkTayablH aKTaM/IbLIBIFbI.

MamaHgapAbIH KYMBICBIH TaJlJail OTBIPBII, 013 3JIEKTPOHIBIK PeCypcTapAbl MaiiaagaHyablH
OipKaTap MaHbI3Abl KEMIIUIIKTEPIH OO KopceTemis:

1) oKy mpoLEeCiHiH aKIMapaTThIK KaHbIFy MYMKIHJIIT1;

2) ®.J1.PatHepaid miKipiHIIE, OKY MPOIECIHIH TEXHOJOIHWSACHI apThIK HHIAMBHIYAIH3MHIH
KaJIBINTACYbIHA, JIEMEK, KeKe TYJIFaHbIH TYTACTBIFbIH Oy3yFa BIKMai erefi. HTepHeTTeri TypaKThl
YKYMBIC TYJIFAaHBIH aKIapaTThIK KAYIICI3Ir MOCENIECIHIH TYbIHAaybIHA BIKIAT €TEIi;

3) sxana OBX TamanTtapbiHa coiikec KeJeTiH 3aMaHayl TeXHUKAHBI CaTHII aly Mpo0IeMachl;

4) D0P KyHBIH OHTAMJIaHIBIPY MOCENECH;

5) KocChIMIIa KOTHHMTHBTI OKYKTEeMEHiH maiina Oonysl. KOTHHMTHBTI KyKTeme jen
nalagaHymblFa MaKcaTKa »J>KeTy YINH KaKeT aKblI-OM JKaJbIHBIH MeJIIepl TYCIHUICII.
W.I".3axapoBaHbIH MiKipiHIIE, ©3apa OailllaHbICTBl Web-0eTTepMeH KYMBIC Mapajlielib dPEKEeTTep
CepUACHIH OpBIHIAAYIbl KaMTHUABI: OIpiHIIIJEH, CTYAEHT OKbUIFAaH MaTepualJibl Hrepyl Kepek;
eKiHIIIIeH, Oip TUIepCIITEMEIeH eKiHIIICIHE aybICKaH Ke3/Ie JIOTUKANIBIK MaibIiMIay Ti30eriH ecre
cakTay Kepek. HoTrkeciH/e MIeniIeTiH MaceIeHiH KOHTEKCTI KeHeei [4];

6) JKOFapblia alTbUIFaHIApFa CYHWEHE OTBIPHIN, KOTHUTHUBTI JKYKTEME aKmapaTThIH YPBIC
KYpbUIBIMIAIMaybl HOTHIKECIHIE Maiga Ooyiagpl JereH KOPBITHIHABI jkacayra Oomanel. Karte
KepJepae THIEePCUITeMENepIiH KONTirl KaFbIMCBI3 cajjilapra alblll  KeJeldi, HOTHXKECIHJIe
naigananyisl 0i1iM Oepy TpaeKTOPHICHIHAH aybITKYbl MyMKiH. Ocbuiaiiia, JOP-HbI KongaHyIbIH
KeJleci Mocesieci TybIHAaiAbl: DProHOMHKA TYPFBICBIHAH aKNapaTThl KYPhUIBIM/AY;

7)20P (JI. II. Maptupocsn, A.B.Ocun, FO.A .Ilpo3oposa, 1.B.Pobept) naiinanana oTeIpbin
OKBITYBI JKYpri3yre KaOijaeTTi Kaapiapabl Jaspiay npodiieMacsl;

8) aBTOPJIBIK KYKBIK MOCEIECi;

9) OKBITY/IBIH IICUXOJIOTHUSUTBIK-TIEJar OTUKAJIBIK MaKCATTAPbIH ICKE achIpy Ke3iH/Ie aKnapaTThIK
OpTaja TEOPHUSUIBIK JafAbLIap bl a3ipiey mpodaemacsi[S].

CoHbIMEH, KOPBITBIHIBUIAW KeJie, MBbIHAHBl alTyra OOJajabl: aKMapaTThIK KOFAMHBIH
KaJIBIITaCyblHA OaMIaHBICTBI DNEKTPOHIBIK OLTIM Oepy pecypcTapbl OKy MPOLECIHIH a)KbpaMac
Oeuiri Oonbin TaObuTabl. AKNAPaTTHIK KY3BIPETTUIIKTIH JaMyblHa BIKIAJT €T€ OTBIPHIN, €HOEK
HapbIFbIHAA Oocekere KaOLIeTTI TYJIFaHBIH KaJblITaCyblHA BIKMAN eTedl. JlocTypni OKBITY
KYpaJIapbIiHbIH alJIbIHIa KOCHIMINIA HHHOBALMSIIBIK KaCHETTepre e 00Jia OTHIPHIN, OKYIIBUIAPIBIH
nepbec OuTiM O6epy KbI3METIHIH MaHBI3/IbUIBIFBIH apTThIPa/ibl; Nailanany MeH TY3€eTyJIep €HII3yIiH
CaJIBICTBIPMAJIbl KOJDKETIMAUIITIHE Me; OKBITYIIbUIAP KYPAMbIHBIH LIBIFAPMAILIBIIBIK OEICEeHAUTIIH
bIHTaNaHABIPaAbl. OKBITYJBIH OChl KYPaJbIHbIH apTHIKIIBUIBIKTAPBIH KAH-KAKThl JAQJIeaeyre
KapamacTaH, OIpIHIIIeH, "0OKy MaTepHalblH KaObllay MEH UTepyaiH TOMEH IeyiHe" BIKIAal €TeTiH
OKY IpPOLECIHIH MYMKIH OOJIaThIH KaHBIKTBUIBIFBI Typaibl yMeiTiay kepek (dynr Kyox Brer);
eKIHIIJICH, MaTepuasIblH camnackl KyMoHI1I WHTepHeT >KeliCiHAe epKiH Tapaiaybl Typajbl.
Ocbutaiiia, A9CTYpIli KoHE 3JIEKTPOH/IbI OKBITY KYpaJAapblH KeIIeH 1 Maiifanany OipTyrac Oimim
0epy TpaeKTOPHUSICHIH KAJBINTACTRIPYFa, JEMEK, KAXKETT1 HOTHXKETe KOJI JKETKI3yre KOMEKTECE/I.
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Many years ago, according to the Bible, all people living on the Earth spoke the same language.
As they had had a great desire to reach the God, they began building a very high tower to be closer
to him. The God decided to punish them and one morning when they woke up they were speaking
the different languages and could not understand each other. Since that very time people have been
needing interpreters. Functionally, an interpreter is a person who converts a source language to a
target language. The interpreter’s function is conveying every semantic element (tone and register)
and every intention and feeling of the message that the source-language speaker is directing to the
target-language listeners. Language interpreting or interpretation is the intellectual activity of
facilitating oral and sign-language communication, either simultaneously or consecutively, between
two or more users of different languages. Functionally, interpreting and interpretation are the
descriptive words for the activity. In professional practice interpreting denotes the act of facilitating
communication from one language form into its equivalent, or approximate equivalent, in another
language form. Interpretation denotes the actual product of this work, that is, the message as thus
rendered into speech, sign language, writing, non-manual signals, or other language form. This
important distinction is observed to avoid confusion. Peter Trent, a senator from Westmont, Canada
was sure that: “To think that you can be an interpreter only because you know two languages is the
same to think that you can play the piano only because you have two hands”. Each interpreter must
know foreign languages very well and of course he must know theory of translation, because it is
impossible to translate perfectly without knowing the main basic aspects of the theory of translations.
It has a very interesting history, and was widely developed in the XX century. This century is often
called a century of great discoveries, development and progress. Business relations among people,
different kinds of communications lead to intensive development of the theory of translation in the
XX century.

Translation and interpreting Translation is the interpreting of the meaning of a text and the
subsequent production of an equivalent text, likewise called a “translation”, that communicates the
same message in another language. The text to be translated is called the “the source text”, and the
language that it is to be translated into is called the “target language”; the final product is sometimes
called the “target text”. Translation must take into account constraints that include context, the rules
of grammar of the two languages, their writing conventions, and their idioms. A common
misconception is that there exists a simple word-for-word correspondence between any two
languages, and that translation is a straightforward mechanical process; such a word-for-word
translation, however, cannot take into account context, grammar, conventions, and idioms.
Translation is fraught with the potential for “spilling over” of idioms and usages from one language
into the other, since both languages coexist within the translator's mind.

Such spilling over easily produce linguistic hybrids such as “Franglais” (French-English),
“Spanglish” (Spanish-English), “Poglish” (Polish-English). On the other hand, inter-linguistic
spillages have also served the useful purpose of importing calques and loanwords from a source
language into a target language that had previously lacked a

concept or a convenient expression for the concept. Translators and interpreters have thus
played an important role in the evolution of cultures. The art of translation is as old as written
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literature. With the advent of computers, attempts have been made to computerize or otherwise
automate the translation of natural language texts (machine translation) or to use computers as an aid
to translation (computer-assisted translation).

The latin “translatio” derives from the perfect passive participle, “translatum”, of “transferre”
The modern Romance, Germanic and Slavic European languages have generally formed their own
equivalent terms for this concept after the Latin model — after “transferre” or after the kindred
“traducere” (“to bring across” or “to lead across”). Additionally, the Greek term for “translation”,
“metaphrasis” (“a speaking across”), has supplied English with “metaphrase” (a “literal translation”,
or “word-for-word” translation) — as contrasted with “paraphrase” (“a saying in other words”, from
the Greek “paraphrasis”). “Metaphrase” corresponds, in one of the more recent terminologies, to
“formal equivalence”, and “paraphrase”, to “dynamic equivalence”. Newcomers to translation
sometimes proceed as if translation were an exact science — as if consistent, one to one correlations
existed between the words and phrases of different languages, rendering translations fixed and
identically reproducible, much as in cryptography. Such novices may assume that all that is needed
to translate a text is to “encode” and “decode” equivalents between the two languages, using a
translation dictionary as the “codebook”. On the contrary, such a fixed relationship would only exist
were a new language synthesized and simultaneously matched to a pre-existing language's scopes of
meaning, etymologies, and lexical ecological niches. If the new language were subsequently to take
on a life apart from such cryptographic use, each word would spontaneously begin to assume new
shades of meaning and cast off

previous associations, thereby vitiating any such artificial synchronization. Henceforth
translation would require the disciplines in this article. Another common misconception is that anyone
who can speak a second language will make a good translator. In the translation community, it is
generally accepted that the best translations are produced by persons who are translating into their
own native languages, as it is rare for someone who has learned a second language to have total
fluency in that language.

Another problem for translation is related to the lack of understanding of a foreign culture,
because a language is not just a collection of words. The roots of language go deep into culture.
Therefore, in order to avoid misunderstanding, the translator can offer his own commentary, outlining
the meaning of certain customs.

Computer translation was invented to facilitate the process, but due to the lack of imagery and
completeness of the statement, it cannot take a dominant place.

The translation process should be approached creatively. The literal translation should not
interrupt the meaning of the context. Of particular difficulty is the translation of technical texts.

In this case, knowledge of terminology is inevitable.

Requirements for the accuracy of translation have increased significantly. If the translators of
fiction allowed all sorts of liberties, then this, at worst, led to a distorted idea of the author's creative
style and the literary merits of the work. However, distortions in technical, commercial, diplomatic
translation can have much more serious consequences. Therefore, free translation in such areas is
recognized as completely unacceptable. The translator constantly has to decide what elements of
content can be sacrificed in order to more accurately convey other more important details. [eleven]

the main component of which is linguistic flair. The ability to listen and hear, to perceive sounds
and intonation, to distinguish them, to be able to reproduce them, to have a fine command of the
language, to be able to convey the specifics of the style of the translated text, the ability to notice the
features of a foreign language in comparison with the native one. The translator is distinguished by
an interest in the theory and history of a foreign language, the culture of the people of the language
being studied. [eleven]

Modern trends force us to be more attentive to the translation of advertising texts due to the
psychological impact on the mass audience. When translating an advertisement, it is necessary to
accurately convey the actual data with an exhaustive meaning that is understandable to the audience.

A good translator understands the source language well, has specific experience in the subject
matter of the text, and is a good writer in the target language. Moreover, he is not only bilingual but
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bicultural. It has been debated whether translation is art or craft. Literary translators, such as Gregory
Rabassa in “If this be treason”, argue that translation is an art — a teachable one. Other translators,
mostly technical, commercial, and legal, regard their “metier” as a craft — again, a teachable one,
subject to linguistic analysis, that benefits from academic study. As with other human activities, the
distinction between art and craft may be largely a matter of degree. Even a document which appears
simple, e.g. a product brochure, requires a certain level of linguistic skill that goes beyond mere
technical terminology. Any material used for marketing purposes reflects on the company that
produces the product and the brochure. The best translations are obtained through the combined
application of good technical-terminology skills and good writing skills. Translation has served as a
writing school for many prominent writers. Translators, including the early modern European
translators of the Bible, in the course of their work have shaped the very languages into which they
have translated. They have acted as bridges for conveying knowledge and ideas between cultures and
civilizations. Along with ideas, they have imported, into their own languages, loanwords and calques
of grammatical structures, idioms and vocabulary from the source language. Interpreting, or
“Interpretation”, is the intellectual activity that consists of facilitating oral or sign-language
communication, either simultaneously or consecutively, between two or among three or more
speakers who are not speaking, or signing, the same language. The words “interpreting” and
“interpretation” both can be

used to refer to this activity; the word “interpreting” is commonly used in the profession and in
the translation-studies field to avoid confusion with other meanings of the word “interpretation”. Not
all languages employ, as English does, two separate words to denote the activities of written and live-
communication (oral or sign-language) translators.

Even English does not always make the distinction, frequently using “translation” as a synonym
of “interpretation”, especially in nontechnical usage. Interpreting has been in exsistence ever since
man has used the spoken word. It has therefore always played a vital role in the relationships between
people of different origins since the beginning of mankind. However, there is a lack of hard evidence
pinpointing the time of the creation of interpreting due to the fact that interpreting, unlike written
translations, leaves behind no written proof. The first written proof of interpreting dates back to 3000
BC, at which time the Ancient Egyptians had a hieroglyphic signifying “interpreter”. The next widely
known use of interpreting occurred in Ancient Greece and Rome. For both the Ancient Greeks and
Romans, learning the language of the people that they conquered was considered very undignified.
Along with commerce, however, the Arabs introduced Islam to the Africans, and Arabic, the language
of the Koran, became ever more important. Interpreters assisted in spreading the word of the Koran
to the local villages. Another religion that has always yearned to explaned its borders is Christianity.
In 1253, William of Rubruck was sent by Louis IX on an expedition into Asia accompained by
interpreters. This was one of the very first large-scale pure mission trips: William's sole purpose was
to spread the word of God. Another factor that played a large role in the advancement of interpreting
was the Age of Exploration. With so many expeditions to explore new lands, people were bound to
come across others who spoke a different language. One of the most famous interpreters in history
came out of the Age of Exploration, specifically the early 16th century. This interpreter was of
Mexican descent, and served Cortes on his crusades. Her name was Dona Marina, also known as “La
Malinche”. La Malinche serves as good example of the feelings held toward interpreters in the Age
of Exploration. Because the interpreters that helped the conquerors were often of native descent, their
own people often felt that they were traitors, regardless of the circumstance and whether or not they
were interpreting voluntarily. On the other hand, however, these people served as a connection
between the native population and the explorers. The explorers therefore treasured these go-betweens.
Furthermore, interpreters enabled many pacts and treaties to occur that otherwise would not have
been possible; they have played a large role in the formation of the world that we know today.
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Abstract

This article deals with the peculiarities of intercultural communication and its importance in the
process of training future tourism professionals. Intercultural communication allows tourism profes-
sionals to establish contacts and develop effective relationships with people from different cultures.
In the design and development of a tourism product, the planning and execution of advertising and
exposition activities, and the organization of foreign visitor reception and service on the territory of
the host ethnocultural or multicultural community, intercultural communication principles should be
applied.

AHoTanis

VY craTTi po3rasAaroThCs 0COOIMBOCTI MIKKYJIBTYPHOI KOMYHIKallii Ta 1i 3HaUE€HHS B IIPOIECi
MiATOTOBKM MaiOyTHIX (axiBIiB Typu3My. MiKKyIbTypHAa KOMYHIKAIisl 03BOJsiE (haxiBIsIM 3
TYpU3My BCTAHOBJIFOBATH KOHTAKTH Ta PO3BHUBATH e(beKTHBHi CTOCYHKH 3 IIPCACTABHUKAMU piSHI/IX
KyneTyp. [Ipu mpoekTyBaHHI Ta po3poOli TypHUCTUYHOTO MPOMYKTY, IUIAaHYBaHHI Ta MPOBEACHHI
PEKIIaMHO-EKCIIO3UIIIHHOT  TISNIBHOCTI, OpraHizamii mpuiioMy Ta OOCIYrOBYBaHHS 1HO3EMHHUX
BiJIBiyBauiB Ha TEpUTOPil MPHUIMAIOY0i ETHOKYIBTYPHOI UM MOJIKYJIbTYPHOI TPOMAagul CIIiJl
3aCTOCOBYBATH MPUHIIUIIN MIKKYIBTYPHOI KOMYHIKaIIii.

Keywords: intercultural communication, tourism professionals, tourism product
KirouoBi cioBa: MDKKyIbTypHa KOMYHIKAIlisl, TpOQecioHaTn Typu3My, TYPHUCTUYHHUN

IIPOJYKT

Introduction. Recent advancements concerning Ukraine's candidacy for EU membership have
emphasized the importance of reconsidering the role of intercultural communicative competence in
English for special purposes (ESP) training. ESP has been chosen as a research problem because the
number of young people in Ukraine who use English to interact professionally is increasing con-
stantly.

Globalization and Ukraine’s membership in the EU will raise the demand for all types of spe-
cialists who can communicate in English. In today's international job market, a cultural approach to
teaching ESP is of vital importance. Cultural studies within ESP provide opportunities to overcome
cultural barriers and avoid misunderstandings that may occur when a “consumer” of one culture per-
ceives and evaluates the facts, actions, body language, and words of a person who comes from another
culture. People definitely have different languages and customs, but modern specialists, especially
those who are trained to work in the sphere of the tourism industry, must be prepared to deal with
customers from different cultures. As a result, developing the future tourism professionals’ interna-
tional communication skills in languages, particularly ESP, is critical today.

The main part. Tourism can be viewed from two perspectives in modern times: leisure as a
form of relief and business or volunteer lines. Ukraine is entering a new level of communication in
the global community with the expansion of the information space and the strengthening of business
and personal contacts. Awareness of a state’s belonging to the world requires the achievement of
mutual understanding between the speakers of different cultures. This will contribute to the
establishment of business relations with partners. As a result, intercultural communication is one of
the most important factors in its formation.

The term “intercultural communication” originated in the 1950s. in the USA and is still
associated with such scientists: E. Hall, K. Klakhon, A. Kreber, R. Porter, D. Trager. Western
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researchers K. Berger, S. Huntington, E. Hirsch, E. Hall, G. Hofstede, and S. Dahl developed theories
of intercultural communication. Intercultural dialogue was analyzed by M. Bakhtin and Y. Lotman.
A significant contribution to the research of intercultural communication processes was made by
Ukrainians — L. Aza, O. Vyshniak, E. Holovakha, V. Stepanenko, B. Slyushchynskyi, N. Kostenko,
A. Ruchka and M. Shulga. There is also a certain development in the works of V. Andrushchenko,
L. Guberskyi, N. Vysotska, O. Hrytsenko, A. Yermolenko, G.Kasyanova, V. Yevtukha and
L. Nagornoi [5].

The term “intercultural communication” was used in E. Hall’s (1959) influential book, “The
Silent Language”, and E. Hall has been generally acknowledged to be the founder of the separate
discipline. The researcher used anthropological notions in the practical world of Foreign Service. He
broadened the anthropological perspective of culture to include communication. In fact, he defined
culture as a communication process.

The term “communication” derives from the Latin word communico, which means “to join or
combine”, “to link”, “to participate in”, or “to share with everyone”. This root word is related to not
just the word “communicate”, but also the words “common”, “commune, communion”, and “com-
munity”. Thus, we can define communication as the process of sharing ideas or information with
others. We often associate communication with talking, yet it encompasses much more than simply
words. Other aspects of the voice send signals, as do our eyes, facial emotions, hand gestures, body
position, and movement.

Also, according to V. Shcherbina, this “concept can be used both in a broad (universal) and
narrow sense. Communication is based on mutual understanding; sharing information from one
person to another or several others” [9]. Its component is “intercultural communication, both a science
and a set of skills that must be mastered during communication, because interaction with another
culture requires certain knowledge and skills, with a focus on the inherited and established social
norms of people belonging to different national and ethnic groups communities” [10].

Its efficacy is dependent on whether all participants in this process truly understand each other.
A common language does not imply that the interlocutors agree on the topic of conversation. As a
result, even among native speakers, misunderstandings might occur.

I. Bakhov used three approaches to study the concept of “intercultural communication”. The
first approach is based on classical positivist methodology and the concept of structural functionalism,
which employs the system method introduced by the information society concept (D. Bell,
A. Toffler). The communication ontology in this approach is based on system relationships and
functions. The second one (a non-classical methodological approach introduced by Y. Habermas) is
based on the cognitive model of subject-object relations, in which the field of communication is
singled out as a special ontological object. The study is based on methods of hermeneutic
interpretation of meanings, critical reflection, and rational reconstruction. The third (post-non-
classical approach) reduces the nature of social relations to subject-object relations, i.e., the principle
of intersubjectivity, and excludes objectivity. Society is seen as a network of communications, and
communications create an opportunity for the self-description of society and its self-reproduction
(N. Luman). Communication is considered an active, self-organizing environment [1].

Modern researchers are developing the concept of intercultural communication in two
directions: communication and interaction among cultures from different countries and peoples, and
interaction among subcultures within one broad culture. The first is concerned with the creation of
university programs. The second aims to examine problems of ethnic minority coexistence and affirm
cultural plurality.

In the middle of 1990s, ideas of intercultural communication began to emerge in Ukraine.
Initially, they were connected with a change in the paradigm of teaching foreign languages. Language
skills and abilities, as well as cultural skills and competencies, are essential for the effective creation
of intercultural interactions. Thus, the following principles of intercultural communication have been
higlighted:

1. Intercultural communication and interaction are based on an understanding of cultural dif-
ferences.
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2. Intercultural communication is unsuccessful when:

a) an attack is made on the system of values accepted in another person's culture;

b) national feelings are touched;

c) national dignity is humiliated.

Humiliation of national feelings and national dignity is manifested in the form of prejudices,
stereotypes, and discrimination that pose a great threat to the further continuation and development
of intercultural communication. Therefore, showing respect for and interest in the culture of the
people and a positive assessment of the prospects for its development is the basis for effective
intercultural communication.

3. It is critical to focus on the future rather than the past while participating in intercultural
communication. Of course, remembering the past, the history of one's own and foreign peoples', their
culture, art, literature, and the history of relationships between them is vital when establishing
intercultural dialogue, but the future prospects should prevail.

4. The goal of intercultural communication is to respect one's own cultural interests while also
respecting the partner's cultural interests. [5].

In accordance with the above, intercultural communication has a multifaceted character, which
reveals its integrative nature, and the content is based on the integration of the three most important
components (language that reflects the culture of the people; culture, which conveys the peculiarities
of social and historical conditions; the personality that is formed in the course of educational and
social activities).

Intercultural communication takes place in international relations, entrepreneurial, scientific,
and educational activities. Accordingly, its objects are world regions, ethnic and national cultures,
ethnic and social groups, as well as individuals. Thus, it takes place at the ethnic, regional, national,
and civilizational levels. [5].

Intercultural communication in tourism is implemented in three ways: the activity itself (inter-
action between representatives of different cultures in the process of professional tourism); the or-
ganizational principle (during the development and enhancement of the tourist product, marketing
communications development, advertising planning and implementation related to the accommoda-
tion and service of foreign guests); and the tourist product factor and quality criterion. All of these
factors are implemented in Ternopil through the tourism manager, tour guide, representatives of ac-
commodation and food establishments, local government, and business.

“A tourism manager is a person who organizes the process of providing services through
management, control, and coordination in order to achieve the best results and set goals” [11].

Thus, the development of a creative, tolerant, and communicative personality is the goal of the
process of training a tourism manager.However, it should be noted that the standards for the
application of intercultural communication knowledge vary for different specialists in the tourism
industry. For example, marketing specialists, specialists in tourism advertising and public relations,
tour guides, translators, and entertainment specialists are required to meet the highest standards. Their
intercultural competency, including cognitive awareness, authenticity, and depiction of the most
significant intercultural events, determines the quality of the tourist product (common to both
cultures). [11].

The following types of intercultural competences should be highlighted:

1) analytical: understanding of values, beliefs, practices, and paradoxes of another culture and
society, including ethnic and political understanding; ability to establish connections; awareness of
the conditions of otherness;

2) emotional: the ability to relate to (empathize with) various cultural experiences and influ-
ences, as well as an interest in and respect for other cultures, values, traditions, and experiences-
cultural empathy across borders;creative — realizing the synthesis of cultures, seeing alternatives of
various options, the ability to use different cultural sources for optimistic inspiration;

3) behavioral: not only language skills but also the ability to work as a translator; free use of
intercultural non-verbal codes (naturalness); the ability to avoid communicative misunderstandings
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with different communication styles; the ability to maintain interpersonal relationships; responses to
transnational challenges; globalization pressure (unification, migration) [2].

Communication is the main key to any activity. Thanks to it, communication takes place
between specialists in the tourism sector and tourists themselves, and the possession of basic
competences in conducting a dialogue is the main stage in successful mutual understanding.

Therefore, the tour guide, “a specialist under whose leadership the inspection of objects is
carried out and whose narration and comments correspond to a certain topic and contribute to the
achievement of the task defined by the technological tour map” [8], tries to implement them during
the performance of his tour duties.

According to statistics provided by the mobile provider Kyivstar, the number of international
visitors visiting Ukraine, and particularly Ternopil, varies from year to year (Table 1). Through their
communication, the management and tour guides have developed the capacity to "see and hear" the
visitor (excursionist), that is, the ability to understand the foreign tourist and the ability to accept his
viewpoint. It is important to understand that the employees in the field of hospitality are the face of
the city. The city's reputation depends on their professional skills and their ability to interact with
customers. Specialists in the field of tourism help visitors learn about the surrounding world and
fascinate them by helping them perceive the reality that surrounds them using visual and semantic
impressions that do not always coincide with their personal ideas.

Table. 1.
Statistics of tourists in Ternopil from the Kyivstar mobile operator
2017 year 2018 year 2019 year 2020 year | 2021 year
Num_ber of _domes- 486 406 818 479 995 892 259 828 512 417
tic tourists
Number qf oreign 24 188 08 471 37 560 4 569 13 875
tourists
Together 510 594 846 950 1033 452 264 397 526 292

Most of the people come to Ternopil from Russia, Belarus, Poland, Germany, the Czech
Republic, France, Italy, England, India, the USA, and England for the purpose of partnership
negotiations, visiting relatives, training or competitions, etc. Thus, four tour guides who speak
English, German, and Italian have been trained to perform excursions for foreigners in Tourist
information centre in Ternopil, Ukraine. At the request of tourists from these countries, a series of
themed itineraries and excursions have been developed that emphasize the connection between
Ternopil and the country of the tourists' residence. In addition, promotional materials (in English,
Polish, and German) have been prepared for more convenient communication: tourist guide cards,
excursion menus, fliers “First time in Ternopil” and “Selfie locations”, etc. It should also not be
overlooked that in the city, mostly in the central part, in restaurants, English-language menus have
been introduced, which facilitate communication between the service staff and the visitor, and in
accommodation facilities, mainly hotels, the price list can be found in English as well.

To avoid conflict situations or misunderstandings, specialists pay attention to cultural features
characteristic of the language culture of tourists when creating advertising materials, developing tour
texts, and filling out websites. After all, excursion materials intended for local tourists should differ
from those aimed at attracting foreign guests. The same approach is applied to the content of
commercial articles and advertisements, web pages, and materials about tourist fairs and exhibitions
designed for representatives of different language cultures [7].

In addition to leisure tourism, business tourism is developed in Ternopil, which since 2021 has
gained greater importance for Ukrainians. Thanks to the volunteer missions from the twin cities, the
number of foreigners in the city increased, as did the direction of partnership relations. Therefore, for
successful negotiations and the signing of agreements, knowing the language and possessing the
competencies listed above are not enough; you also need to pay attention to non-verbal signals,
regardless of the fact that verbal components of communication make up a significant part of
communication. Unintentional misunderstandings and disputes can occur when cultures interact
owing to variances in the verbal and nonverbal codes of speakers from other cultures. [4]. In this
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respect, newly-trained professionals in the tourism industry should pay attention to their manner of
communication and be restrained. In addition, they should avoid proverbs, sayings, slang, jargon, and
jokes in their own language in order not to create curiosities. If there are ambiguous words, then it is
worth explaining them in more detail in order to make sure that there is an understanding between
the interlocutors. To avoid these misunderstandings in business discussions, it is vital to focus on the
primary sources of communication conflicts:

1) individual characteristics of communicators;

2) social (interpersonal) relations;

3) organizational relations.

Personal causes of conflict, according to A. Delhes, include strong influence and favoritism,
typical individual needs, low ability or readiness to adapt, forced anger, incommunicado, capitivism,
a thirst for power, or a complete lack of knowledge. People with such qualities often cause conflicts.
Among the common causes of conflicts are unfounded competition, insufficient recognition of
abilities, and insufficient support or readiness for compromises that guarantee goals and measures for
their achievement. Organizational causes of conflicts include work overload, no clear competences
or responsibilities, ensuring one goal, continuous changes in rules and regulations for different types
of communication, and deep changes in entrenched positions and fields [5].

In addition, the emotional state of the representatives of the tourism business plays an important
role during communication. Objects of contemplation, which are associated with events, names, or
dates, and tour guides or business partners, also cause active emotions, but here the principle of
dosage must be followed. In many ways, the level of emotionality of tourists or partners (enthusiasm
or, on the contrary, indifference, pride, disappointment, or pity) depends on how satisfied they are
with the information received about certain objects or materials [8].

It is also important to note that for visitors to the city, it is generally worthwhile to include the
things that serve as our region's business cards. Furthermore, for better comprehension, parallels,
similarities, and analogies should be presented in these cards in relevance to the visitors' region. It is
not necessary to record a large number of numbers, names, and dates for a foreign visitor; just the
most significant ones are required. Because of the large number of architectural structures included
in the excursion route, it is more acceptable to substitute the precise age of building construction with
an indicator of centuries or decades. When organizing religious tours, it is worth remembering that
"religion as a form of social consciousness and worldview includes two interrelated and at the same
time independent levels: psychology and ideology".

Religious psychology is a set of believers' ideas, feelings, moods, customs, and traditions re-
lated to a certain system of religious ideas. Religious ideology is a system of ideas developed by
religious organizations, professional theologians, and cult ministers. Relying on their help, it is pos-
sible to reveal the essence of theology, theological concepts, religious philosophy, and provide a sys-
tematic presentation of religious views on the world, man in it, and the meaning of his existence.

Therefore, intercultural communication is "adequate mutual understanding between two
participants in a communicative act who belong to different cultures” [4]. Thanks to it, tourism
specialists interact with foreign tourists during their activities. However, it consists not only in the
possession of communicative abilities at the international level (knowledge of foreign languages), but
also in familiarization with the peculiarities of religion, customs, culture, and history, folk food
traditions, and the presence of a high culture of behavior and tolerance.

Thus, the analysis of the current state of development of the readiness of tourism specialists in
Ternopil for intercultural interaction makes it possible to believe that, against the background of the
overall positive picture, there are a number of problems and shortcomings in the training of tourism
managers for intercultural communication. In order to increase the level of intercultural training of
future specialists, it is necessary to pay attention to the development of tolerance and socio-cultural
communication knowledge and skills [6]. After all, in the near future we will see a large influx of
tourists who will be interested in visiting Ukraine, in particular Ternopil, not only with a volunteer
mission but also to relax.
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Successful intercultural communication involves a person's constant readiness to perceive,
understand, and accept other people's ethnic stereotypes of behavior, people's customs, interests,
cultural values, etc. Therefore, nowadays society needs not just specialists but workers who are able
to adapt to the conditions of the modern labor market, where it is necessary not only to master the
language but also to know the laws, customs, and national mentality of the country with which
communication is conducted.

Conclusion. Thus, intercultural communication is an important component in the training of
tourism specialists since it allows for the establishment of contacts and the development of effective
relationships with people from different cultures. It represents not just the desire for cultural
unification, but also the necessity to preserve cultural distinctiveness. In the design and development
of a tourism product, the planning and execution of advertising and exposition activities, and the
organization of foreign visitor reception and service on the territory of the host ethnocultural or
multicultural community, intercultural communication principles should be applied.
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Abstract

The article discusses the theory of linguistic personality in linguistics. In modern science, it is
given that linguistics, in connection with the social spheres of knowledge, increasingly integrates the
concept of personality and creates its complex picture. As for the linguistic personality as a category
of linguistics, it is noted that this concept, as well as directly related linguistic phenomena, is actively
used in research and, as a consequence, in the practical activities of many fields of knowledge.

AHHOTAIUSA

B cratbe paccMaTpuBacTCs TCOPHUA SI3BIKOBOM JIMYHOCTH B SI3BIKO3HAHUHU. B COBpCMeHHOﬁ
HayKe JTAeTCs, YTO S3BIKO3HAHKE B CBS3H C COLMAIbHBIMU c(hepaMu 3HAHUS BCe OOJIbIIIE HHTETPUPYET
MOHATHUC JIMYHOCTU U CO3JACT €€ KOMIUJICKCHYIO KapTHUHY. Yro KacaeTcs SI3bIKOBOM JIMYHOCTH KakK
KaTCropmuu sA3bIKO3HAHHWA, TO OTMEYACTCA, YTO 3TO IMOHATHEC, KaK N HCIIOCPCACTBCHHO CBA3AHHBLIC C
HeH SI3bIKOBBIC SIBJICHUS, aKTUBHO UCIIOJIB3YCTCA B UCCIICAOBAHUAX U, KAK CIICACTBHUC, HpaKTH‘IeCKOﬁ
JeATEIIbHOCTH MHOTHX 00JIaCTeH 3HAHHIA.

Keywords: linguistics, linguistic personality, anthropocentrism, psycholinguistics,
sociolinguistics.

KaroueBnle cJioBa: JIMHI'BHUCTHKA, SA3BIKOBAast JINYHOCTD, AHTPONIOUCHTPU3M,
IICUXOJIMHI'BUCTHKA, COOHMOJIMHIBUCTHKA.

Teopust A3BIKOBOM JIMYHOCTH B SA3BIKO3HAHMUM C MOMEHTa CBOErO IOSIBJICHHS BbI3Baja
3HAYUTENIbHBIN UHTEPEC Y INHIBUCTOB.

Vuenniii FO.H. Kapaynos, sBnsisice ocHoBareneM 3Toid Teopuu [1], sABIA€TCS aKTHUBHBIM
CTOPOHHMKOM U OJHOBPEMEHHO OJHHUM M3 CTOPOHHHUKOB AaHTPOIOIEHTPHUYECKOIO IMOAXO0/Aa K
W3YYEHHIO s3bIKa. B 3TOM CBSI3M MOXKHO NPUBECTH M3BECTHBIN BbIBOJ yueHoro d. /le Coccropa o ToMm,
YTO «3a KaXIbIM TEKCTOM CTOMUT OJIHA s3bIKOBas cucremay. C MO3UIMH aHTPONOLIEHTPU3Ma B
SA3BIKO3HAHUU YYEHBIN CPOPMYITHUPOBAI ITOT JIO3YHT HECKOJIBKO MHAYe: «3a KaKIbIM TEKCTOM CTOUT
SI3BIKOBast TIMYHOCTHY [2, 3-5.].

3T0 yTBEP)KACHHUE XOPOIIO XapaKTepU3yeT CUTYalMIO B OOIIEH IMHIBUCTHKE: HAa IPOTHXKEHUN
HECKOJIbKUX JIECATWJIETUN H3Yy4YeHHE 4YelloBeYeckoro Qakropa B S3bIKE HE Tepsao CBOeH
aKTyaJIbHOCTH. B CBSI3M € 3TUM CyIIECTBEHHO Ba)XHO B3aUMOJEWCTBHE SI3bIKO3HAHUS C JAPYTUMHU
COLIMaJIbHBIMU HAayKaMHM: TICUXOJIOTUEH, cornoiioruei, punocodueil, moaIuToaorueil, neaarorukou.

VYuenslii b. MoMbIHOBa B paboTe «HOBBIE HANpPaBJIECHUS U THUIIMYHBIE OTHOLICHHS B SI3bIKE)
OTMEYaeT, YTO YEJIOBEK — 3TO JIMYHOCTh, HE MPOCTO COBOKYIHBIN 00pa3 100pa U MpOTUBOPEUHid, HO
W JUYHOCTb, BOIUIOIIAIONIass B ce0e HalUOHANbHbIE U COLMajJbHbe uepThl. [loaTomy
STHOJIMHTBUCTHKA, 3THOIICUXOJIOTHUSI, STHONIEJArOT'MKa, TICUXOJIMHI'BUCTHKA, JIMHTBOKYJIBTYPOJIOTHS,
KOTHUTHBHAs IMHTBUCTHKA — BCE OHU MCCIEAYIOT CO3HAHME U MO3HAHHE YeJIOBEKa, ero riyookue
CKJIaJIKH, PE3yJbTaThl TO3HAHUS U CO3HAHUS, MBICIIH U MBIIUIEHUS yepe3 sI3bIK» [3, 85].

bonysn ne Kyprens Taxke ormeuan (akT «MEHTaIbHOU, HEHTPAIbHOW MO3TOBOI» OCHOBBI
S3bIKa: «BCE, YTO CBSI3aHO C YEJOBEUYECKUM S3BIKOM, KaK SI3bIKOM, COCPEIOTOYEHO B MO3TeE.
besnymHas peub MOXeT ObITh MAIIMHOM, HO HE YETOBEKOM, a MBIIUIEHUEM U COLMAIbHBIM, HO
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MPEeIMETOM MBIIIJICHUSI U O0IlecTBa SBJISIOTCS HEOOXOIMMbIE YCIOBHSI KOHKPETHOTO SI3bIKay [4,
212]. Tlo ero MHEHHIO, ICUXMYECKOE PA3BUTHE YEIOBEKAa BO3MOXKHO TOJIKO B OOIICHHHU, TaK KaK
SI3BIK MOKET OBITH PEaIn30BaH TOJIBKO B 00ILIECTBE, TO3TOMY JTMHTBOIICUXOJIOTHUS SIBIISIETCS S3bIKOBOM
JUYHOCTHO-COIIMOJIOTMUECKON HayKoH [4, 217].

B nacrosimiee Bpemsi Mbl Bce 00JbllIe yOEXKIEHBI, YTO YYEHBIH MOJIOKUTEIHLHO OT3bIBAETCS.
[Toutu crosnerue cmycTs, B ABAIIATOM BEKE, MOSABISIIOTCS TaKWe HAyKH, KaK MCUXOJUHTBUCTHUKA,
COLIMOJIMHIBUCTHUKA, YTO 03HAYAET MPSIMYIO, HEPa3phIBHYIO CBsI3b 001acTel 3HAHUN C TUHTBUCTUKON
1, CIIeIOBATEIBHO, MPECTABIISACT IICHTPATbHBIA OOBEKT X MCCIEAOBAHUS — YEIOBEKA, BIA/ICIOIIETO
SI3bIKOM M MCIIOJIB3YIOIIETO €rO.

B coBpeMeHHO# Hayke JTMHTBHCTHUKA BCE OOJbIIEC OOBEAMHSICT MOHSATHE JTUYHOCTH B CBSI3U C
colua’gbHBIMU cepamMu 3HAHHUA, cO37aBas €e MHOrOrpaHHbId 00pa3. UTo Kkacaercs s3BIKOBOM
JUYHOCTH KaK KAaTEeropuu S3bIKO3HAHUS, TO CIEAYyEeT OTMETUTh, UTO JAHHOE IOHATHE, KaK U
HEIMOCPEICTBEHHO CBSI3aHHBIE C HUM SI3BIKOBBIE SIBJICHUS, AKTUBHO HCIOJIB3YETCSI B HAay4YHO-
HCCIIE0BATENIbCKON U, KaK CJIeJACTBUE, MPAKTUUECKOM S TEIIbHOCTH MHOTHX 00JIacTel 3HAHMIA.

Hanpumep, B HaydHOM Hcce10BaHuU B 001acTu priiocouu B X0J€ S3bIKOBOM 1€ATEIbHOCTU
Y HAYYHOW MPaKTHKH BBISBIICHA TUHAMHYECKAs CBSI3b CYOBEKTUBHOCTH U TUCKypca uesoBeka. [Ipu
3TOM (OPMHUPOBAHUE AUCKYPCA TPAKTYETCS KaK MPOIECC HOPMUPOBAHUS MBIIIJICHHS U ACSITETbHOCTH
[5].

MOoXHO 3aMeTHThb, YTO B IMOCJeqHee BpeMs Cc(hOpPMUPOBANACh TEHIACHIUS MPUXOIUTH K
WHTEPIPETAIH S3bIKOBOM JIMYHOCTU B HECKOJBKUX HAIPABICHUSX:

1. ompenennTb OCHOBHBIE CHCTEMbI (DOPMHPOBAHUS JTUYHOCTH, SBISIOLICIHCS S3BIKOBOMN
JUYHOCTBIO (PO, cpeia OOMTaHUS, TUTEPATYPHOE U S3BIKOBOE, HAIIMOHAIBHO-KYJIBTYPHOE BIIHSIHHC
M 1p.);

2. mokKa3aTh OCOOEHHOCTH, OTPAKAIOIIME JTUYHOCTHBIE KAayeCTBa JIMYHOCTH,COCTABIISIONINE
S3BIKOBYIO  WJEHTHYHOCTh  JIMYHOCTH, T. €.  CIOCOOHOCTH K  €aMoOOpa3oOBaHUIO,
CaMOCOBEPIIIEHCTBOBAHHIO, BOCIIUTAHUIO, OCO3HAHUIO JIMYHOW OTBETCTBEHHOCTH 3a HACIlIeJOBAaHUE
CBOETO  SI3BIKOBOIO  ONBITA IOTOMKAaM, OBJIAJICHUIO 3HAHUSIMU, OBJIAJICHUIO YMEHUSIMH,
WCIIOJIb30BAaHUIO TPUOOPETEHHBIX 3HAHWM W OMNbITA JJIs1 U3MEHEHMs JEHCTBUTEIBHOCTH U T.JI.
YCTaHOBJIEHO, YTO B Ka4ECTBE CIIOKHOT0, MHOTOCTYIIEHYATOr0 00BEKTa UCCIIEIOBAHMS, COCTOAIIETO
W3 CBOKMCTB, HEOOXOIMMO paccMaTpuBaTh YPOBHEBBIA aHANN3, 3aKJIIOYAIOIIMICS B ONHUCAHUU
acCOIMATHBHO-BEPOATBHOTO, TMHIBOKOBUTHBHOTO, TPArMaTHYECKOTO YPOBHEH ero si3bika [6, 14-15].

Obpatumcst kK MHeHUsIM yueHoro JK.A. MaHkeeBoil 0 BaXXHOCTU PacKpbITUSl HALIMOHAJIBHOMN
WJICHTUYHOCTH Ha YKA3aHHBIX YPOBHSIX: «IIPOSIBJICHUE PA3BUTHS YKAa3aHHBIX YPOBHEH B TOW WJIM HHOU
SI3BIKOBOM JIMYHOCTH MPOSIBIISIETCS B Pa3HOM CTENEHW U HOCHUT pa3HbIi xapaktep. Ero tBopueckoe
MMO3HABATENIBHOE COACPKAHUE COCTOUT U3 CHUCTEMbl MUPOBO33PEHUYECKUX, KYJIBTYPHBIX LIEHHOCTEM.
[TosToOMy MBI MOHHMMAaeM SI3BIKOBYIO JUYHOCTH MPEXKAEC BCEr0 KaK HAIMOHAIBHYIO SI3BIKOBYIO
nu4yHOCTh. [loTOMYy 4TO mpupoja S3bIKOBOM JMYHOCTH HAIPSIMyHO CBsi3aHa C HAIlMOHAJBHO-
KyJIbTYpHOU cTaaueit muanoctu", - [7, 281-284].

B Hay4HbBIX paboTax Mo KyJbTypOJIOTUH MPOCIEKUBACTCS B3aUMO/ICHCTBUE SI3bIKA U KYJIBTYPHI.
B wactHOCTH, B OJTHOM M3 TakuX pabOT MmpesiaraeTcs earHasi KOHIEINS I3bIKOBOM KapTHHBI MHUPa
HallMOHAJIBHOTO SI3bIKA; MPUBOJUTCA COOTHOIICHUE HayYHOW KapTUHBI U SI3bIKOBOM KAPTHUHBI MUpA.
XapakTepHOil OCOOEHHOCTHIO TAKOTO HCCIEOBaHUS SBISIETCS TO, YTO OHO TPOBOJWIOCH Ha
MaTepuaax TpeX SI3bIKOB, B YACTHOCTH, TyTEM U3YUEHHUs UX JEKCUKO-(PPa3eoTOTHIECKON I3BIKOBOM
CHUCTEMBI TMYHOCTH, Ha OCHOBE KOTOPOM OBLIIO I0Ka3aHO COOTBETCTBUE JIEKCUKO-(PPa3e0IOTHIECKOM
SI3bIKOBOM CHUCTEMBI SI3bIKA CTaTyCy HAllMOHAIBHOU A3BIKOBOM KapTHUHBI MUpa [8].

B nmenmarormke axkTyalbHBIMH SIBJISIFOTCS HAy4YHbIE HAMNpPABJICHHS, PacCMaTPUBAIOIINE
CTAaHOBJICHUE SI3LIKOBOW JIMYHOCTH B YCIOBHUSX COBPEMEHHOTO MOJHUSA3BIYHOTO 00pa30oBaHUS;
OCYIIECTBJISIONINE TMPU3HAHUE S3BIKOBOM JIMYHOCTH (EHOMEHOM KYyJIbTYphl W Pa3BUBAIOIINE
TEXHOJIOTHIO BOCIIUTAHUS S3BIKOBOM JIMYHOCTH B MPOLECCE MPENOJABAHUS OTACIbHBIX AUCIUILUINH
[9]; paGoTBI, 000CHOBBIBAIOIINE MOICIIA PA3BUTHS S3BIKOBOM TuaHOCTH [ 10].

HccnenoBatens B 00JacTH TCHUXOJOTHU TPEIJIOKWI TPU YpPOBHS TMpoliecca pa3BUTHUS
TICUXOTEPaIeBTa KakK S3bIKOBOM JIMYHOCTH; B 1[€JIOM, B IICUXOJIOTHH SI3BIKOBOM TUYHOCTH 0OOCHOBAH
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TEOPETUYECKHH S3BIKOBOW JTMYHOCTHO-METOI0JIOTUYECKUN CTATyC MPOOJIEMBbI S3bIKOBON JIMYHOCTH
[11]. [lanHas mocTaHOBKA MPOOJIEMBI PAaCKPBIBACT MEPCTIICKTUBY aTbHEUINETO PA3BUTHUS MPOOISMBI
S3BIKOBOW JIMYHOCTH C TOYKH 3PEHUS ICUXUYECKHUX MPOLIECCOB, 00YCIOBIMBAIOIIUX ACATEIbHOCTD
YeJIOBEKA B IICUXOJIOTUH SI3bIKOBOM JTMYHOCTH. B IMHIBUCTHKE, B YACTHOCTH, CPEIU HAYUHBIX pabOT
[0 TICUXOJIOTUH, ONPEICISIOIINX MPAMYI0 KOPPEJALMIO C HOHSATHUSAMH, HCIOJb3YEMBIMH B
UCCJIEIOBAHUH SA3BIKOBOM JIMYHOCTH, MOXKHO BBIJCIINTH HCCIICIOBAHUE, HAIIPABICHHOE HA BBISIBIICHHE
pOJIM S3BIKOBOW KAapTHUHBI MHpPa B IOJUTHYECKOM KOMMYHHUKALIMHM; BMECTE C TEM, OIPEAEICHBI
IICUXOJIOTUYECKUE JTUYHOCTHBIE (PaKTOPBl POPMUPOBAHUS MOJUTUUECKON KApTHUHBI MUpPA 00LIECTBA
U JICTEPMUHAHTHI TOJIMTHYECKOTO BHIOOpA; M NPHOPHUTET BEpOATBHOIO YPOBHS, BIMSAIONIMA Ha
(dbopMHpOBaHKE MOJIUTUYECKON KapTHHBI MHpa MEXAY YPOBHSAMH KOMMYHUKAlMU OylIeT HaydyHO
o0ocHOBaHHBIM [ 12].

[To muenuto C.I'. AranoBoi, «mpobiieMa aKTUBU3ALUU S3BIKOBOTO OIBITa JIMYHOCTU TECHO
CBsI3aHa C aHAJIM30M OOIIMX MPOOJIEM YeJI0BEKa, OCHOB €ro CYIIECTBOBAHMUS, TyXOBHOTO PAa3BHUTHUA,
MHTEJUIEKTYAJIbHBIX, SMOLUOHAIbHBIX, NHTYUTUBHBIX, HPABCTBEHHBIX, ICTETUYECKUX IPOSBICHUN
[13, 12]. "Hu omHa Hayka He CYyIIECTBYeT cama Imo cebe W s celsi, ee pa3BUTHE 3aBHCHUT OT
MPaKTHUYECKUX MOTpeOHOCcTel obmecTBay [13].

[Tocne nosiBneHus B IMHIBUCTUKE Teopuu si3bikoBoi inyHocty FO.H.Kapaynosa crano sicHo,
4TO 3TO NOHATHE, 10 MHEHUIO E.B. KpacliIbBHUKOBOH, yXKe CYIIECTBYET B TPylaX MHOTHX YYEHBIX U
4yTO "CYHIECTBYIOT O0JIaCTH, SKCIUIMKALMS KOTOPBIX cTaja BHYTpeHHeW morpeOHocThio" [14, 8].
Hanpumep, FO.H. Kapaynos B.B. B paborax BunorpagoBa orMedaercs BO3HHKHOBEHHE 3TOTO
(deHoMeHa, KOTOpPBIH B CBOMX paboTax pacKpbhIBaeT CYHIHOCTh 'XYJO0XKECTBEHHO-S3BIKOBOTO
CO3HaHUsA" IPU ONMCAHUY fA3bIKa MHcaTeselt TakuM odbpazom, Tpya FO.H. Kapaynoa «Pycckuii s3b1k
U SI3BIKOBAasl JIMYHOCTB» OTKPBIBAECT JIMHIBUCTUYECKOMY MHUPY TAaKOW HOBBIM M B TOW WJIM HHOU
CTEINEeHHU 3HAKOMBI 0OBEKT, KaK A3bIKOBasl INYHOCTh, U HE TOJIBKO PYCCKUN CII€yeT OTMETHUTh, YTO
U JIpYTHe S3bIKH Mpejiaraid UCCIeI0BaTesIM IIHPOKYIO chepy AesTeTbHOCTH.

Cpa3zy nocne nosiBI€HUS B JIMHIBUCTUYECKOW JuTEepaType Teopun KapayioBa akTyalbHOCTb
poOJIeMbl S3IKOBOI JIMYHOCTH B JIMHTBUCTHKE W MHTEpPEC K HEW HcCcienoBarenei 00yCIOBHIN
NosIBIIEHHE psijia paboT, MOCBALICHHBIX JAaHHOM MpoOsieMe JMHTBUCTHUKU M 3aTParuBarolIUX
pa3IMyYHbIe aCIEKThI €€ 3ydeHus. Tak, HalpuMep, OJHUM U3 TIEPBHIX ONBITOB B OIMCAHUU SI3bIKOBOM
JUYHOCTH SIBIII€TCSL psii  UccienoBaHuil pewyeBoro moptpera A.A. Pedopmarckoro. E.B.
KpacunbHukoBa OnmMChIBaeT 3TU pabOThl KaK «IEPBBIN OIBIT LEIOCTHOTO OINHCAHUS S3bIKOBOM
mmyHocth» [14, 10]. HccnenmoBaHuss MNpPOBENEHO HECKOJBKMMHM aBTOPaMM — YYE€HUKAMH
Pedopmarckoro, kotopele, OOBEAMHSISICH, MPEACTABISAIOT CO00M KOMIUIEKCHOE HCCIe0BaHNe
A3BIKOBOM JINYHOCTH U OXBAaTBhIBAIOT Pa3jIMYHbIE CTOPOHBI €€ PEUEBOT0 TBOPUECTBA B 3aBUCHMOCTH
OT NMPUHATIC)KHOCTH K PA3IMYHBIM collMaibHbIM poiisiM (M.A. Pedopmarckas, P.W. Jluxtman, B.1.
[TocroBanosa, C.E. Hukutuna u ap.).

K uucny nepBbIX HccleAoBaHUN B S3BIKO3HAHMM, HEMOCPEACTBEHHO XapaKTEPHU3YIOIIUX
S3BIKOBYIO JIMYHOCTb, MOKHO OTHECTH pPabOThl, XapaKTEpHU3YIOLIUE €€ pa3JIM4Hble TUIBI, T. €.
pedeBble MOPTPEThl HOCUTENEH S3bIKa Pa3IUYHbIX CTpaTU(UKALMOHHBIX cioeB oOmectBa (P.D.
[Taypommuma, O.b. Cuporununa, T.B.Jlapkuna, H.b. MoxaeBa, A.M. JleBstailkun u [1p.);
WccnenoBaHust MOKa3bIBAIOT, YTO S3BIKOBAs JIMYHOCTh paccMaTpUBaeTcsi Kak KaTeropus,
OTHOCALIAasCA K ONpEAENICHHON COIMaNbHOW TpyNIe M B CBA3M C ITHM OTpPaXaeT CleuupuKy
peUeBOro MoBeJIeHUs B CBsI3U ¢ Takoi npuHamnexHocThio (JI.3. Ilonbepeskuna, E.}O . Kykymikuna,
JILA. Kanananze) [2]. B wactHocTh, JI.II. KpeicuH paccmaTpuBaeT Takue TpyIIbl, Kak 'Malble
collMajbHble OOUTHOCTH", ¥ 1aeT XapaKTePUCTUKY THIIaM 3TUX IPYIM U UX JTUYHOCTHBIM KayecTBam,
[0 €ro MHEHMIO: CTPYKTypa, OJHOPOAHOCTb pE€YM, JWUIVIOCCU3M (B HEKOTOPBIX ClIydasx
MIOJIUTJIOCCU3M HJIM €r0 3JIEMEHTHI), TPYIIOBbIe 00pa3Lbl peun, a TaAK)Ke HEKOTOpble 0COOEHHOCTH
IIPY BHYTPHUTPYIIIIOBOM OOIIEHUH yCTHAs peysb [ 15, 78-86].

N3ydyeHne MHIUBUAYAIbHBIX OCOOEHHOCTEW $3bIKA JTMYHOCTH (IIPOM3HOIIEHHE, WHTOHAIMS,
CIIOBOYTIOTpEOJICHHE), TAKUX KaK KOTHUTHBHBIE ITPOIIECCH IPU (POPMHUPOBAHUY peun (OLIEHUBAHHUE U
CaMOOIICHKA, S3bIKOBOE CO3HAHUE U CAMOCO3HAHUE) B TECHOM B3aUMOJICHCTBUU C MparMaTH4ecKoi
CTOPOHOH pedd (B YACTHOCTH, NpOOJEeMbl TMOCTPOCHHUS M DPA3BUTUS PEUYEBOIl CTpaTeruu
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«TOBOPSIIETO»), OTCYTCTBHE aKTYaJbHOCTH W TMPOOJEMBI TOCTPOSCHUS M PA3BUTHSI PEUCBOU
cTparerud. [lepBoHavyaibHOE MPUMEHEHUE PE3YJIbTATOB HMCCIECIOBAHUM S3BIKOBOM JIMYHOCTH Ha
npakTuke B KoHIe 80-x-Havane 90-X rogoB MpOILIOro BeKa CBUIAETEIBCTBYET 00 HCKIIOUYUTEIHLHOM
3HQUMMOCTH TaKUX MCCIECIOBAaHUM W, Ha Hall B3IV, MOAYEPKUBAET MHOTOTPAHHOCTD,
MHOT'OTPaHHOCTb IMOJXOJIOB K €r0 PACCMOTPEHHUIO IS JTI000TO 00bEKTa HAyYHOTO UCCIICTIOBAHMS.

OTO CBOHCTBO A3BIKOBOM JWYHOCTH KakK JIMHIBUCTHYECKOIO IIOHATHS CBA3aHO C €€
CIOCOOHOCTBIO MPUOOPETATh MPAKTUUYECKYIO0 3HAYMMOCTh HE TOJIBKO B 00JIACTH HAYKH.

Takum o0pa3oM, EHOMEH S3BIKOBOU JTMYHOCTH IMOSBISETCS B HOBOM KAauecTBE, a UMEHHO
CTAaHOBUTCS 0OBEKTOM Pa3JIMYHBIX 00JIaCTeH N3yUEHHUs YEIOBEUCCKOU IEATETLHOCTH C Pa3BUTHEM U
WHTErpalyeil Hay4yHOTO 3HAHMUS.
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Abstract

It is known that XX century gave birth to the famous figures . From this point of view , an
outstanding Kazakh scientist, one of the founders of the Kazakh National Academy of Sciences ,the
first correspondent members and first introduced the world the great scientist of the East, Al-Fa-
rabi.Studying Al-Farabi is one of the most urgent issues today . To search the world of Al-Farabi and
recognize the wisdom of Abay were special: no matter what last work the teacher does for the people,
he would build a new page of science. During his research could rely on: the value of Kazakh lan-
guage , scientific Islamic way and the seven pillars of nature today . Especially the legacy from al-
Farabi should be recognized and mastered according these three principles.They undoubtedly will
give al-Mashani's creativity a vital quality and pass it on from generation to generation.

Keywords: Kazakh philosophy, Al-Farabi and Abai, humanity, education.

Kazakhstan during 30 years,its independence is filling with quite significant achievement, like
political, economic, social and cultural changes. Such a phenomenon was characteristic of science.
The science of domestic history was supplemented with fresh data which based on written works.

If we look at any period of our history, there are people who became intellectuals, educated
people who served their people, selected representatives of the national elite. The reason is that our
people consider a person who is rich in spiritual world higher than a person who is materially rich
and respects him. There were not a few very wealthy and rich people in Kazakh, but only a few of
their names have been preserved in our history. And the names and creations of the great
representatives of speech art (and clay art) were forever preserved in the country's memory and passed
down from generation to generation.

If we summarize the history and destiny of the national idea in Soviet Kazakhstan in one word,
it is the suffering and persecution of nationalistic individuals, it is the fact that Kazakhs in their own
country, in their own land, are turning away from the Kazakhs due to the forcefully imposed political-
ideological slogans and delusions. In Kazakhstan during the Soviet years, there was no national idea
that dominated the minds and hearts of Kazakhs. Individuals who loved the nation and understood
the horror of the disaster that was coming from the socialist experiments burned and drowned for the
language, religion, culture and land of their native people, but the totalitarian system, which dripped
blood from its sword, was not able to create a national idea. The national idea that determines the fate
of Kazakh, who has achieved freedom thanks to the great personalities which worried about their
nationality.

No matter which of the great personalities passed without touching about their nationality. Their
greatness must be in their own creation. The legacy of our former poets reflects the Kazakh-Kalmyk,
Kazakh-shurshit, Kazakh-Russian invasion Wars, relations between Khan and Kara, the twentieth
century began with works that revealed the traditions built by the great Abai — bad and good, the
dispute of Education, Science and ignorance, the contradictions of useful and harmful phenomena for
the fate of the nation, awakened the consciousness of the country and called it to the heights of
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civilization. "We have come to the point of writing a general history of the Kazakh intelligentsia,"
academician M. K. Kozybayev wrote.To do this, we need to educate a young generation of historians
who are engaged in the history of the intelligentsia™. [1, p. 7]

One of the most pressing issues that have not yet fully formed our scientific understanding and
have not received a true assessment is the history of our National People. From this point of view, the
study and promotion of the heritage of the outstanding Kazakh scientist Al-Mashani Akzhan
Zhaksybekovich, one of the cornerstones of the Kazakh National Academy of Sciences and one of
the first corresponding members, who first studied and showed the world the Great Scientist of the
East Al-Farabi, , is undoubtedly one of the most pressing issues today.

Akzhan Zhaksybekuly was a tireless researcher of the subsoil. He is a dedicated researcher and
publicist. Akzhan Mashanov came to the field of mining and geology during the terrible war years.
He started his first steps as a mining engineer and geologist, and he was able to distinguish himself
as a scientist who left a significant mark on the path of science.

His scientific outlook was not limited to geology and mining sciences. He is the founder of the
school of geomechanics in Kazakhstan, one of the most important scientific directions of mining
science. In turn, he is a unique person who laid the foundation for the study of the scientific heritage
of the great thinker of the East, Abu-Nasir al-Farabi.

Akzhan grew up learning and memorizing the poems of Abay and Shakarim. Akzhan's
grandfather, Mashan, was probably determined authority of the elder sultans of Kunanbai and
Zhamantay in Karkaraly. And Kunanbai and Mashan became contemporaries who were in-laws and
got along very well. This relationship was preserved until the time of Abai Shakarim. Akzhan
Zhaksybekuly did not write a dissertation on Abay, but in 1943, on the 100th anniversary of the great
sage Abai, on the direct order of K. Satbaev, Akzhan Zhaksybekuly gave a speech on the topic "The
manifestations of natural science in Abai's works". He wished that the technical scientist's speech
about the genius poet would be meaningful and deep before the audience. Akan justified the high
hopes.

In this regard A.Akzhan said: "If we had not studied Abai and received training, would we have
mentioned al-Farabi... | consider Abai's works to be the ones that gave us the direction to search for
the truth" (al-Farabi and Abai, Orken, 17.06.1989). When Akzhan reached his nineties, he returned
to the subject of Abai and “summarized the work of al-Farabi and Abai (1994)" about two great
ancestors. The spiritual and scientific connection between two ancestors is spreading. This is a work
that renews the concepts needed by the generation, reveals a new meaning and aims to grow.

There is no doubt that the names of two wise sons of Kazakh people will be a spiritual support
for us. They are: the first - al-Farabi, the second - Abay. Akzhan al-Mashani was directly involved in
researching the scientific heritage of both these two people.

It can be said that two different streams of Islam were formed in Kazakhstan during the Abai
period. One of them is ghagli Islam, directed from al-Farabi - Ulykbek - Marjani; the second is the
Islamic Islam, which is directed from al-Ghazali - Bakirghani - Sofi Aldiyar.

In Kazakhstan, in the direction of Abai, there was a way to keep these two side by side. The
Abai way is the way of the convergence of Islamic-Gaqgli Islam, or the convergence of science,
wisdom, and a strong heart.This is the place where Al-Farabi met Abay when he returned to his
country.

Akzhan's thoughts on "Abai triplets"” also interest the student. It is found in the works of Plato
and Navai, our al-Farabi started with three-pointed geometry, the beginning of three-pointed is in the
Qur'an, and in Kazakh there are phrases like Courage, Mind, and Heart come together in three spheres.
Akzhan calculated all that. "The universe is measured for man, man is measured for the universe,
and there is a perfect structural correspondence between them™ says the scientist. “"Love man, love
God's wisdom. "What's interesting except life" as our poet Abay said, reminding the wonderful secrets
of the universe and showing that he is a small atom of the great universe. [2] "If you don't say it, the
father of the word will die", it is necessary to tell the edge of a Kazakh truth. For the first time, Akzhan
al-Mashani took a handful of soil from Bab al-Saghir cemetery and brought it to his birthplace. [3]
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Akzhan al-Mashani is our patriot, who glorified the power and strength of the state language
by creating a technical dictionary and writing textbooks in his native language in the 40s of the 20th
century. He is also the founder of scientific journalism in the Kazakh language. Where necessary, he
will put in a pattern from a poem.

He proved by his deeds that it is impossible to train qualified specialists before teaching the
knowledge to young people in an understandable language and absorbing it into their minds. He took
the initiative and translated the textbooks in the field of geology into the Kazakh language for young
people who graduated from the village school in Kazakh language. While translating them, he felt
that he had the opportunity to write scientific works in his native language. He promoted the need to
create a dictionary of scientific names while helping to produce educational literature published in
the Kazakh language on astronomy, mining surveying, metallurgy and other fields of science. A.
Mashanov's textbook is in great demand among students and pupils of the faculties of mining and
geology, which started teaching in the state language.

It is clear that the scientist, who worked hard for the future of his native country and worked
for the truth, is pure in the eyes of both his people and his descendants. Because he was very
concerned not only in the field of his profession, but also in the upbringing of a generation that could
not only add a huge field of thought to the development of ta-ken. He left behind a rich legacy, without
dropping a pen from his hands until he reached the top of ninty. When the communist ideology
dominated and atheism he openly said that the role of Islam was special, and for that he was
persecuted. The dream of A. Mashanov who sacrificed his life to sow the seeds of faith in the minds
of the young generation, is being fulfilled today. Even if has not in mass yet, our youth are turning to
faith and are moving; they are going to the mosque, fasted and prayed... [4]

Islam is the religion of the end, the religion of the end times, the religion of the time when
science has reached its peak. In Islam, science and religion are one thing... That is why our sages like
al-Farabi have done great work for the cause of Islam. But it's all deeply. It is important to pay
attention to Abay's philosophical thought, "Truth is deep in religion.” Yes, Abay said, "God himself
is true, and his word is true." Islam is a "scientific religion” in its essence. Our rulers like al-Farabi
and Abay bowed before Islam. Al-Farabi has many works that did not fit into the field of Greek
scientists, developed the scientific and religious basis of Islam. He wrote them based on the verses of
the Qur'an and hadiths of the Prophet.

It should be noted that Al-Mashani provides many such proofs in a very clear manner. Our task,
he says, is to purify the paths of honesty and wisdom of the old East, Islam. Development. If we
firmly recognize our lineage and direct our spiritual and cultural activities accordingly, we will open
the ancient storehouse of Turan and renew the black house.

Kazakh youth should strive for education, only education. ...In order to hold the independence
of state, one must be educated. And | entrusted reading of the holy book of the Quran - the channel
of all science, the peak of great singing. Islam is the purest, scientific religion. Faith and virtue grow
from respect for religion. The fire of truth that burns the face of falsehood is also in the religion of
Islam. I believe that the future life of our descendants who value the religion cherished and turn to
faith will be better". [5]

It is the honorable duty of our youth today to leave this faith of our grandfather Akzhan. The
word of God is that | will find a new source of strength and gather energy from the Holy Quran. If
there are those among us who go astray, looking at each religion, each of us should guide them, teach
them, and look after the heritage of our ancestors. Because all human life with humanity and education
lies in faith and goodness.

Akzhan Mashanov was a premature son. His genius is clearly visible in his behavior, his attitude
towards science and life.

"No matter what work Akzhan Mashanov undertakes for the people, he built a new path and
opened a new page of science, the sacred language of Kazakh, the scientific Islamic path and the
achievements of natural science to this day are supported by his power," says one of the scientist's
students - Shamshidin Abdirahman. [6]
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The proverbs of our wise people: "A good person is a treasure™ has a deep meaning. This
proverb was said to great personalities like A. Mashanov. If we look at the rich scientific heritage of
our grandfather, we can see a very rich and meaningful complex of life. A. Mashanov left an indelible
legacy to the younger generation. His name will remain in the memory of the people forever .
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Abstract

The article states that the existing version of the special theory of relativity (STR) is incorrect,
since relativistic formulas obtained therein are incorrect; they have been incorrectly explained by
using the incorrect principle of speed of light non-exceedance and entailed wrong conclusions about
physical unreality of imaginary numbers and existence of only our visible universe. It mentions ex-
perimental evidence of the foregoing, obtained by the author within study of transient and resonant
processes in linear electric circuits. It is shown that the existing version of the STR implies conclu-
sions on nonexistence of tsunami and bell ringing, piano music and swinging children’s swings, as
well as many other real processes. It is also shown that the existing version of the STR denies even
the possibility of existence of radio- and electrical engineering. Therefore, it is concluded that existing
university physics textbooks should be corrected.

Keywords: Special theory of relativity, physical reality of imaginary numbers, theory of linear
electrical circuits, radio engineering, electrical engineering.

1. Introduction

The special theory of relativity is now presented for study in all university physics textbooks
and its creation by Joseph Larmor [1], Nobel Prize winner Hendrik Anton Lorenz [2], Jules Henri
Poincaré [3], Nobel Prize winner Albert Einstein [4] and other prominent scientists is rightfully con-
sidered the greatest achievement of physics of the 20th century. However, its creation stopped half-
way due to the lack of necessary experimental knowledge at that time and the inability of its authors
to correctly explain the relativistic formulas obtained in STR. They did not know how to explain that
according to these formulas all the results of calculations at superluminal velocities turned out to be
imaginary numbers discovered by Scipione del Ferro, Niccolo Fontana Tartaglia, Gerolamo Cardano,
Lodovico Ferrari and Rafael Bombelli [5] 400 years ago. It is also possible that Paolo VValmes [6] was
even first to make the scientific discovery, for which he was burned by the sentence of Spanish in-
quisitor Thomas de Torquemada. But it was necessary to explain these formulas, because a theory
that even its authors could not explain would be of no use to anyone. Therefore, a postulate called the
principle of light speed non-exceedance was introduced into the STR. The postulate implied that a
situation at superluminal velocities might be unexplained, as people would never face it. Conse-
quently, a belief that imaginary numbers were physically unreal turned out to be possible. Thus, rel-
ativistic formulas appeared to be explainable.

It was convenient, but unproven and, as it turned out later, incorrect. But in this form, the gen-
erally accepted version of the STR was studied in all university physics textbooks. And it is still
studied today.

However, this postulate was refuted by the discovery of Cherenkov radiation [7], for which
Pavel Alekseyevich Cherenkov, Igor Evgenyevich Tamm and Ilya Mikhailovich Frank received the
Nobel Prize in 1958. And at that time the generally accepted version of STR was saved by specifica-
tion that the principle of non-exceeding the speed of light refers to the speed of light only in a vacuum.
But by numerous experiments [8]-[23] performed in the 21st century it was proved that such corrected
formulation of the principle of non-exceeding the speed of light is also incorrect. As it turned out, this
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formulation was refuted by the existence of natural phenomena known from time immemorial - tsu-
nami, bell ringing, music created by pianos and even swinging after pushing by parents children
swings, which the authors of STR at its creation did not take into account. This formulation was also
refuted by the existence of radio- and electrical engineering.

As a result by all these experiments and the mentioned natural phenomena a very important
general scientific principle of physical reality of imaginary (and consequently also complex and hy-
per-complex) numbers by which the really existing huge and still completely unknown to the modern
science world is described was proved. And the use of the principle of physical reality of imaginary
numbers as applied to the universally accepted version of STR allowed us to conclude that the rela-
tivistic formulas obtained in this version are wrong in general, because at hyperluminal speeds they
correspond to an unstable, i.e. instantly self-destructive, physical world.

What is the most surprising is that, despite all the aforementioned sensational experimental
refutations! [24]-[44], the incorrect version of the STR has still been groundlessly believed to be
correct and studied in all university physics textbooks, as well as naturally used by physicists in their
fruitless scientific research - for example, in attempts to understand what is dark matter and dark
energy while performing research at the Large Hadron Collider. It is completely unclear why a single
disproving experiment is enough to refute other hypotheses and theories in physics and other sciences,
whereas the existing version of the STR turned out to be irrefutable despite all the experimental and
theoretical proofs of its falsity. Moreover, in the USSR even three times in 1934, in 1942 and in 1964
by the decisions of the Central Committee of the All-Union Communist Party (Bolsheviks) and the
Presidium of the Academy of Sciences of the USSR, which have not yet been canceled, it was gen-
erally forbidden to criticize this theory. That’s why the question raised in the article title is very im-
portant and ways and rates of further science development would depend on answer thereto.

Further, we will try to answer this question.

2. From STR it follows that radio engineering and electrical engineering should not exist
in nature

And we will make this attempt on the example of one more refutation of the generally accepted
version of STR. On the assertion that STR on the one hand and radio engineering (and electrical
engineering too) on the other hand mutually refute each other [45]-[54]. But since there can be no
doubt about the existence of radio engineering and electrical engineering, it is obvious that then the
existing interpretation of SRT is incorrect.

But do the STR and radio engineering actually refute each other? Let's check it out. Let's look
at the arguments of SRT. It follows from the fundamental principle of the STR on light speed non-
exceedance that imaginary numbers? have no real physical content. In other words, objects and phe-
nomena described using imaginary numbers do not exist. This expressly follows from the version of
the STR set forth in all university physics textbooks. And neither authors of the textbooks nor anyone

else can still explain what, for example, 5i meters, 200i grams or 300i meters, where i = J-1 is,
whereas everyone knows what 5 meters, 200 grams or 300 meters is. That’s why the principle of light
speed non-exceedance used in the STR has caused no objections.

However back in 1893 Charles Proteus Steinmetz (original name Karl August Rudolf
Steinmetz) offered, as applied to linear AC circuits, his interpretation® of Ohm’s law, discovered by
Ohm in 1826 as applied to DC circuits. According to his theory, called a linear circuit symbolic

L Which, in contrast to the widely publicized unsuccessful OPERA experiment, were quite reliable and, hav-
ing been done before the OPERA experiment, made it unnecessary

2 Naturally, it makes sense to talk about the physical reality of imaginary numbers, as well as real numbers,
only in relation to named numbers, equipped with indications of the units used for the corresponding param-
eters of physical objects and processes.

% On which he made a presentation at the International Electrical Congress and, in addition, in the proceed-
ings of the American Institute of Electrical Engineers published an article "Complex quantities and their use
in electrical engineering.”
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analysis method, not only resistors, but also capacitors and inductors have resistance referred to in
Ohm’s law. Herewith, resistance of resistors R is measured by real numbers, and resistance of ca-

pacitors C and inductors L is measured by imaginary numbers joL and - j/@C, where j =+/—1

is the so-called imaginary unit*, and « is the frequency of applied voltage. But in accordance with
the principle of light speed non-exceedance their resistances do not actually exist, just as on the same
basis in accordance with the STR there are no relativistic mass, time and length at superluminal ve-
locities. They are even called imaginary resistances in the theory of electric circuits.

Consequently, real electrical resistance of any LCR - circuit must always be determined only
by resistors R included in this circuit and be measured by real numbers. Therefore, the current flowing
through such an electrical circuit should not depend on the value of the frequency of the applied
voltage. This means that there could be no resonance in such electric circuits, and electrical filters
could not be created. For this reason, existence of radio engineering and electrical engineering is also
completely impossible.

3. However, it follows from the existence of radio engineering and electrical engineering
that the version of SRT studied in all physics textbooks is incorrect
Now, let us come to think of it.

There is no doubt that nature is one and the laws of nature are also one. Always and everywhere.
Be it on Earth, or in the depth of space, or in the microcosm, or in animate or in inanimate nature.
However, people, due to their limited intellectual capacity, are able to absorb only a very small part
of this knowledge. Norbert Wiener wrote in this regard: “Important researches sometimes delayed by
the unavailability in one field of results that may have already become classical in the next field”

That was what happened in physics in the 20th century.

Physical reality of imaginary numbers unknown in physics to this day had been known in radio
engineering even before the STR was created. Moreover, there are other sciences that use imaginary
numbers besides physics. Unlike physics that has still had no idea of physical interpretation of rela-
tivistic formulas of the STR at superluminal velocities (therefore, the principle of light speed non-
exceedance proved to be in demand in the STR), radio engineering textbooks perfectly explain the
use of imaginary numbers.

In 1826, when there had been no electrical measuring equipment, Georg Simon Ohm discovered
a law applicable to DC circuits. The law was named after him [55], [56]. And in 1893 Charles Proteus
Steinmetz proposed his interpretation of Ohm’s law in respect to linear AC circuits [57],

Now millions of engineers all over the world use it daily in their practice. According to the
symbolic electric circuit analysis method proposed by him, resistance of any LCR-circuit would be
measured by complex numbers whose values depend on frequency of voltage applied to an electric
circuit.

This makes it possible to carry out a very simple and comprehensible experiment that answers
the question whether imaginary numbers are physically real. And all we need for this is to change the
frequency applied to a considered LCR-circuit and once again measure the value of current flowing
in it. If the value of current does not change, resistances of capacitors and inductors included in the
circuit are actually imaginary by its physical nature. And if the value of current changes, then these
resistances are imaginary only in name and since they are measurable, they are actually existent. After
all, most of what we know about the world around us, we have learned in physics, biology, chemistry
and all other sciences particularly with the help of measuring devices. And if we learnt about the
world around us directly with the help of our senses and trusted only them, there would be no science.

All engineers who have ever held a soldering iron in their hands know that resistance of LCR-
circuits always depends on frequency of voltage applied to them. This dependence is called the fre-
quency response. For many decades, the industry has even mass-produced devices for measuring
frequency responses (see fig.1).

% In the theory of electric circuits the imaginary unit is commonly denoted by the letter j, whereas the letter i
denotes electric current.
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Fig. 1. Fig. 1. In any radio engineering laboratory there are devices (one of them is shown in the
figure), called frequency response meters, which by their very existence prove the physical reality of
imaginary numbers. Thus they prove the incorrectness of the existing version of SRT, and the
OPERA and ICARUS experiments at the Large Hadron Collider made it unnecessary

Thus, radio engineering undoubtedly proves physical reality of imaginary numbers and thereby
refutes the principle of light speed non-exceedance, and, consequently, the version of the STR pre-
sented in all university textbooks of physics.

4. Why did the existing version of STR turn out to be irrefutable?

Despite all the refutations mentioned above, the version of the STR set forth in modern text-
books continues to dominate in physics and is studied even in the most prestigious universities. And
involuntarily the question “why?” arises. Why is it that in other sciences one experiment that refutes
them is enough for the corresponding hypothesis or theory to cease to exist? .And in physics, SRT,
in spite of everything, turned out to be irrefutable. Why did the existing version of STR turn out to
be irrefutable?

The answer to this question is obvious - because this version of SRT is in demand. But this
answer raises another question - by whom and why is it in demand? And the answer to it is also simple
- by relativistic physicists and for career reasons. But it's not entirely obvious.

Then let us remember. At the beginning of the 20th century, the STR was met with hostility.
Nobody understood and accepted it, since scientists had previously carried out their research based
on classical physics, which even now is much more requested than relativistic physics. However, the
STR overcame general scepticism of physics community and began to be studied in textbooks. Now
history repeats itself. For more than 100 years of its existence, many studies have been done, many
theses have been defended, many articles and books have been published, and many physicists have
created their careers on the basis of the STR. Many physicists-relativists have headed academic de-
partments and journal editorial offices. Considering that there is no antimonopoly law in science, but
rather competition, physicists have naturally begun to use their position to stifle scientific dissent. Sir
Karl Raimund Popper [58] wrote: “... Struggle of opinions in scientific theories is inevitable and is
a necessary prerequisite for the development of science.”

Therefore, in order to answer the question posed in the title of the article, it is necessary to take
into account the psychological aspect of the problem of competition in science, which is actually a
kind of business. Hans Christian Andersen's fairy tale "The Emperor's New Clothes" perfectly illus-
trates the paradoxical nature of the solution of this problem in STR. It is clear from the tale that the
indisputability of the existing version of the (essentially incorrect) STR was achieved by taking the
problem of its existence beyond the bounds of common sense. The same way in Andersen's fairy tale,
in which knavish tailors suggested to the king that he make clothes invisible to the unwise courtiers
and visible to the wise courtiers, thereby creating a situation beyond common sense in which:

e courtiers, in order for the king to consider them smart, began to pretend that they see the king’s
clothes that do not actually exist;

e courtiers who would like to tell the truth about emperor’s non-existent clothes knew in ad-
vance that they would be regarded stupid;
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e thus, the situation forced courtiers to tell a lie for career reasons, and thereby contribute to the
successful activities of the swindlers.

And as shown in the monograph of the Nobel Prize winner Sir Roger Penrose "The New Mind
of the King" [59], which is an allusion to Andersen's fairy tale, quite recently in computer science it
was similarly argued about the inevitability of the emergence of a computer civilization [60]-[64],
which over time supposed to enslave people. This witty reception of Sir Penrose was so effective that
now no one remembers the possible enslavement of people by computers.

And in the situation considered in the article:

e the physical community now recognizes as “smart” those scientists who understand (and at
first no one understood and accepted STR) the generally accepted version of STR and believe it to be
unconditionally correct, despite the fact that it is refuted by many well-known physical realities;

e and these “smart” scientists even deliberately created — for example, by the OPERA and IC-
ARUS experiments — an incorrect public opinion about the infallibility of the existing version of STR
presented in university physics textbooks, which justified their unsuccessful long-term multi-billion
dollar costs for the implementation of erroneous scientific concepts;

e at the same time, scientists who try to criticize the generally accepted version of STR, the
physical community creates a dubious reputation and difficulties in creative activity.

Thus, from the set forth it follows that the universally accepted version of STR stated in physics
textbooks, as it is incorrect, it is quite possible to call on terminology H. H. Andersen's "New King's
Delusion”. And in fact this new theory is as non-existent as the king's non-existent new dress. But the
physical community, ignoring the physical realities refuting this version of STR, as well as the
"clever"” courtiers in Andersen’'s fairy tale praises it. And it is even studied in physics textbooks. Nev-
ertheless, as Hans Christian Andersen argued, "the king is naked" and so the generally accepted ver-
sion of the STR in physics textbooks must be corrected.

5. Conlusions

Therefore it is time to realize that, despite the great significance for science of the principle of
relativism, this principle, due to the lack of the necessary experimental knowledge in the 20th century
in the generally accepted version of STR, was incorrectly stated using the incorrect postulate about
non-exceeding the speed of light, that replaced this knowledge. And over the past century since cre-
ation of this obsolete version of the STR, physics community has canonized it, instead of correcting
and developing it further using the alternative version of the STR created in the 21st century [65]-
[69]. But Albert Einstein himself does not claim that his version of STO is infallible. He wrote: "There
is no idea in which I am confident that it will stand the test of time”

Therefore, the conclusion is logical: modern higher physical education is imperfect, because
now even in the most prestigious universities students are still being taught knowledge that has al-
ready been refuted by modern science.
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Currently, waters in urbanized areas are exposed to the greatest man-made impacts as they ab-
sorb wastewater from industrial plants, suburban farms and utilities, as well as untreated rain water
conduits from industrial sites in cities and rural settlements. These effluents have a high degree of
contamination with biological elements and compounds toxic to water ions. As a result of the neu-
tralization of water bodies ecosystems in urbanized areas, it is characterized by significant toxicity of
non-biological components and low self-cleaning ability. Loss of self-cleaning ability leads to poi-
soning and deterioration of these ecosystems. Thus, maintaining the ability to self-purify of waters is
a global challenge in modern society to ensure the proper quality of life and health of the population
[1-2].

Water self-purification is mainly determined by the type of pollutants, the level of their con-
centration in the abiotic components of ecosystems, their toxicity to hydrobionts, the function of mi-
crobiocenosis, filter hydrobionts, as well as hydrological and climatic conditions.

The purpose of the study was: 1) to study the level of water pollution by compounds of biogenic
elements, to assess the trophicity of the watercourse ecosystem by the ratio of concentrations of min-
eral forms of nitrogen and phosphorus, to develop criteria for choosing a priority water pollutant of
eutrophic water bodies in order to study self-purification processes on it; 2) study the processes of
self-purification in streams contaminated with ammonium nitrogen in full-scale and model experi-
ments.

The object of the study is the Big Almatinka River, from which water samples were taken in
three alignments (Table). Analysis of sources of pollution of ecosystem streams suggests that the
priority contaminants of the stream will be compounds of biogenic elements.

Table
Content of nitrate ions in the water of the Big Almatinka River
W exes
Alignment 1 in Ile-Alatau Na- class 2 i
tional Park 0
Alignment 2 on the borders of class 2 nitrite anion — 0,222 mg/dm?>.
Bostandyk and Auezov dis-
tricts
Alignment 3 in the Alatau dis- class 2 nitrite anion — 0,162 mg/dm?>.
trict

The permissible concentration of nitrites in surface water ranges from 0.001 to 0.01 milligrams
per 1 m. The table shows that the concentration of anion nitrite exceeds the background class, but
does not exceed the MPC.

In general, as follows from the data, the content of all forms of mineral nitrogen increases from
source to mouth. However, in the reservoir, the concentration of all forms of nitrogen decreases mark-
edly, which is associated with significant water dilution. In all study years, the greatest level of excess
of background class in the stream is observed for anion nitrite.
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The spatial dynamics of contamination with compounds of biogenic elements also indicates a
violation of the self-cleaning ability of the aquatic ecosystem, which seems to be associated with a
significant excess of the rate of entry of pollutants from the catchment, the rate of their transformation
by the aquatic ecosystem and the suppression of microbiocenosis by toxic substances of various ori-
gins.

Since self-cleaning processes in eutrophic waters depend on the nature of the priority pollutant
that determines the nature of self-cleaning processes, criteria have been developed for the selection
of this substance [3].

The following criteria are proposed to select a priority water body pollutant:

1. contribution to the value of WPI more than 25%;

2. toxicity of the substance for hydrobionts;

3. transformation in a water body with the formation of toxic products;

4. the possibility of substance intake both from anthropogenic sources and due to intrawater-
intensive processes;

5. contribution of the pollutant to the trophic status of the water body.

The ammonium ion largely meets the above criteria, since its concentration in the waters of the
river varies from 2 to 11 MPC; ammonium salts are toxic for many hydrobionts. When they are con-
verted under aerobic conditions, more toxic nitriciums and nitrosamines are formed; they can be
formed in the ecosystem due to the processes of ammonization of nitrogenous organic compounds,
as well as under anaerobic conditions in soil sediments.

Since the main pollutant of the ecosystem of the river Big Almatinka is ammonium nitrogen,
the study of nitrification processes was relevant as one of the factors in the self-purification of the
ecosystem from ammonium ions, both in field observations and in model experiments.

To study the effect of various substances on the nitrification process, laboratory experiments
were carried out with natural water to simulate the nitrification process. The essence of the model
was to create an environment as close as possible to natural, in laboratory conditions, but taking into
account the introduction of different doses of the studied substances into the same amount of natural
water. Under the influence of the nitrifying microbiota contained in natural waters, the ammonium
salt was converted into nitrites and nitrates.

River water samples were taken for model testing. Place of sampling - Sairan reservoir. The
choice of the sampling site is due to the lowest water pollution with ammonium salts compared to
other parts of the watercourse. Sampling was carried out from a depth of 0.7 - 1 m, then in the labor-
atory water was poured into vessels in 3-liter vessels each.

After the water temperature coincided with room temperature, different doses of the test com-
ponents were administered to the samples.

The intensity of nitrification processes was assessed by the degree of ammonium conversion
(CD):

CD = (Ci - Cy) \ Ci * 100%, where

Ci - concentration of ammonium nitrogen in the model solution immediately after ammonium
dose introduction, mg/dm?;

Cs - concentration of ammonium nitrogen in the model solution after N days of exposure,
mg/dm?.

The dependence of the degree of conversion (CD) of ammonium nitrogen on its concentration
is shown in fig. 1.
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Figure 1. Dependence of ammonium nitrogen conversion degree on
its concentration in the system

The dependence curve of CD on the dose of ammonium has a convex shape with well-defined
optimal zones and stress zones. The first part of the curve, which characterizes the processes of nitri-
fication in vessels 1-5, which corresponds to ammonium concentrations from 0 to 6 MPC, demon-
strates a tendency to increase in the intensity of nitrification with an increase in the content of ammo-
nium nitrogen in the model solution. The function maximum falls on the sixth vessel, which corre-
sponds to an ammonium nitrogen concentration of 8 MPC. With this content of ammonium nitrogen,
the sales rate is 87%. In the section of the curve equal to 8-10 MPC, a strong inhibition of the nitrifi-
cation process occurs, and at an ammonium nitrogen content of 10-20 MPC, the inhibition of the
process is less strong, which is probably due to the adaptation of nitrifying bacteria to ammonium
salts.

Based on the data of this model, it can be concluded that the most intensive nitrification pro-
cesses occur at ammonium concentrations of 6-8 MPC. Exceeding this range of concentrations leads
to inhibition of microbiota activity and, as a result, to a decrease in the intensity of nitrification pro-
cesses.

The obtained character of the dose-response reaction can probably be explained by the fact that
at ammonium nitrogen concentrations above 8 MPC, nitrification processes are disturbed due to a
lack of oxygen in the system.

In eutrophic water bodies, along with nitrogen compounds, compounds of other biogenic ele-
ments, such as phosphorus and potassium, are also present in high concentrations. Therefore, it was
of interest to study the effect of potassium compounds and phosphate ions on nitrification processes
in model experiments.

To study the effect of potassium on the processes of nitrification, a series of model experiments
was carried out with different doses of potassium: 1 MPC, 2 MPC, 4 MPC. The concentration of
ammonium nitrogen in all experiments was equal to 10 MPC, the total duration of exposure was 19
days, the degree of conversion of ammonium nitrogen was assessed daily in all series.
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Figure 2. Dependence of ammonium nitrogen conversion on potassium ion concentration

As follows from Fig. 2, potassium has the most noticeable effect on the degree of conversion
of ammonium nitrogen in the first four days of exposure, accelerating this process, and the greatest
acceleration effect is observed at potassium concentrations of 1 and 2 MPC. From the fifth day of
exposure, a slight inhibition of the nitrification process occurs at all concentrations of potassium.

Thus, in general, the effect of potassium ions on nitrification processes is less significant.

To study the joint effect on the processes of nitrification of potassium and phosphate ions, so-
lutions of potassium dihydrogen phosphate of various concentrations were introduced into the ves-
sels. The concentration of ammonium nitrogen in all vessels was equal to 10 MPC. The duration of

exposure was 20 days.

Figure 3 shows the dependence of the conversion degree (CD) of ammonium nitrogen on the

concentration of phosphate ions and potassium.
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Figure 3. Dependence of ammonium nitrogen conversion degree on the content of potassium and

phosphate ions in the system

Figure 4 shows the dependence of ammonium nitrogen CD on the ratio of concentrations (in

fractions of MPC) of phosphate ions and potassium in vessels.
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Figure 4. Dependence of ammonium nitrogen conversion degree on the ratio of phosphate
and potassium concentrations

Analysis of Figures 3 and 4 shows that the processes of nitrification of phosphate ions are in-
fluenced to a greater extent than potassium ions, the highest degree of conversion of ammonium
nitrogen in the system is achieved at a ratio of phosphate ion concentrations to potassium ions of 5.8,
with a further increase in this ratio, the process of conversion of Nnna™ is noticeably inhibited.

Thus, an increase in the level of contamination of watercourse ecosystems with compounds of
biogenic elements (PO4> and K*) leads to a decrease in the intensity of nitrification processes, which
leads to a slowdown in the processes of self-purification of eutrophic water bodies.

Conclusions.

- The degree of contamination of the waters of the studied watercourse with compounds of
biogenic elements was studied, trophic assessment of the watercourse ecosystem was carried out due
to the ratio of concentrations of mineral forms of nitrogen and phosphorus. It has been established
that in all the studied areas river waters are slightly eutrophied;

- Criteria for choosing a priority water pollutant with nitrates were developed, and self-cleaning
processes in the watercourse were studied. It is shown that ammonium nitrogen meets the developed
criteria in the studied watercourse, therefore, the weakness of self-purification in this water body is
associated with nitrification processes;

- The processes of nitrification in the ecosystem of the reservoir under natural conditions and
the influence of various substances in model experiments have been studied.
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Abstract

The article deals with the sustainable development of society, which involves the application
of the principle of the ecological imperative. This implies such development of the economy that
provides a balanced solution to the problems of socio-economic development in the future and the
preservation of a favorable state of the natural environment and resource and raw material potential
in order to meet the vital needs of the population. At present, the consumption of natural raw materials
leads to the formation of a large amount of production and consumption waste.

AHHOTAIUA

B craTee paccMmarpuBaeTcsi yCTOMUMBOE pa3BUTHE OOIIECTBA, MPEIoiararoiiee MpUuMeHEHNE
IPpUHIHIIA 3KOJOTUYCCKOI'0 UMIICpAaTHUBA. 910 moApa3yMeBaCT TaAKOC pa3BUTHEC SKOHOMUKHU, KOTOPOC
oOecrieunBaeT cOaJaHCUPOBAHHOE PEIICHUE 3aJ1ad COIHATHHO-YKOHOMUYECKOTO Pa3BUTHUS Ha TIep-
CTHIEKTUBY U COXpPAHEHHE OJIarONMPHUATHOTO COCTOSHUS OKPYKAIOIIEH MPUPOTHOM CPellbl U PECYPCHO-
CBIPECBOT'O MOTCHIIMAJIA B HCJIAX YAOBJICTBOPCHUA ) KU3HCHHBIX HOTpe6HOCTeﬁ HaceneHusa. B Hacro-
AMEC BpeMA HOTpC6HCHHC IpHUPOAHO-CBIPHCBBIX PECYPCOB MIPUBOAUT K O6paBOBaHI/IIO 0O0IBIIOrO KO-
JIMYECTBA OTXOJ0B IMMPOMU3BOACTBA U HOTpe6J'IeHI/I$I.

Keywords: fuel and energy complex, fuel balance, natural resources, solid fuel, resource
saving, ecology, modernization.
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Introduction

The development of civilization on Earth has always been closely related to the type and amount
of energy used. Today, the volume of energy use is expanding so much that its further increase in the
future poses a great threat to the development of mankind in the future.

Therefore, since the last decade of the last century, special attention has been paid to the use of
environmentally friendly renewable energy sources, primarily solar and wind.

In Uzbekistan, rich in sunny days, strategies for the development of renewable energy sources
are being developed. Although the cost of renewable energy technologies is much higher than the
cost of traditional energy production technologies, today it is possible to clearly identify the facilities
where they are implemented. For Uzbekistan, these are primarily devices designed for low-power
facilities of local industry and construction, agricultural facilities and the social sector, farms and
greenhouses, and other facilities for generating electricity and heat. Today, the widespread use of
renewable energy sources in remote mountainous and semi-desert areas, as well as in pastures, can
easily compete with traditional energy sources.

The rapid development of the country's economic sectors leads to an ever-increasing demand
for fuel and mineral raw materials, which requires their extraction in large quantities. However, the
reduction of high-quality and easily recoverable deposits and the extraction of mineral resources at
deep horizons with difficult mining and technical conditions cause economic and environmental
problems for mining enterprises. In particular, the issue of ecology, which is one of the problems
threatening the whole world, was recognized as a very important head of our state Sh.M. Mirziyoyev
in his work “Critical analysis, strict discipline and personal responsibility should be the daily rule of
every leader” [1].

The activity of the enterprises of the fuel and energy complex is complex and consists of various
production processes that require a comprehensive solution of issues of economic and environmental
development. The main attention should be focused on further increasing the positive effect obtained
from the implementation of economic, organizational, managerial and environmental programs of
enterprises on the basis of a joint system approach. For this reason, substantiation of directions for
ensuring the integration of economic and environmental development of enterprises in the fuel and
energy complex and the development of its methodology is considered an important scientific issue.

As noted in the assessment of the world energy potential, prepared by the UN Department of
Economic and Social Affairs, the energy system has a multifaceted relationship with the economic,
environmental and social aspects of the development of individual regions and countries. and the
entire world community [2].

Analyzes and results.

The improvement of the fuel and energy system of the countries of the world is a continuous
process that involves the consistent implementation of these measures. The improvement can be
short-term, but also long-term (the effect of increasing power on certain changes in the environment).
But in today's rapidly changing economic, social and environmental aspects, there is a need to change
various elements of the energy system for different countries [3].
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Figure 1. Structure of electricity consumption in Uzbekistan.

At the present stage of development, more than 1 billion tons of harmful substances are
released, which indicates insufficient improvement in the technology of processing natural resources
and the use of organic raw materials. Emissions of waste and harmful substances are doubling every
ten years. As a result, this situation can lead to a violation of the principle of regeneration of nature.

The following main conflicts that determine modern environmental conditions can be
distinguished:

= between the pace and goals of socio-economic development and the relative scarcity of natural
resources and the deterioration of the natural environment;

= availability of natural resources, variety of conditions and technical means and solutions;

= the level of our knowledge about the use of natural resources and natural processes and their
application in technological processes;

= the level of knowledge that reflects the complex problems of the relationship of mankind with
the natural environment and the possibility of introducing progressive technologies.

Of course, all countries are interested in solving this problematic situation, because pollution
can occur not only through private waste and hazardous substances, but also through border countries,
that is, transboundary pollution is also observed.

In the regions of the Republic of Uzbekistan, where industrial sectors are widely developed, the
environmental situation remains ambiguous. The level of pollution of atmospheric air, water and soil
exceeds the established norms, and the areas of land allocated for waste disposal are increasing.

As a result of increased anthropogenic impact in a number of regions, natural landscapes are
changing, and the problem of preserving the biodiversity of animals and plants arises.

The volume of extraction of various minerals today forms the basis of the economy of the
Republic of Uzbekistan, and the obsolescence of existing production technologies leads to the loss of
valuable natural components in raw materials.

The industries of the fuel and energy complex (hereinafter referred to as the fuel and energy
complex), which include the extraction, processing and use of solid fuels, have a great influence on
the pollution of the natural environment of Uzbekistan. According to calculations, during the
extraction of 1 ton of coal, 20 m 2 of methane-containing substances, 0.25 tons of tailings, 7 tons of
overturned rock in the recesses, 2.8 m ® of wastewater are formed. During the processing of coal, 0.23
tons of enrichment waste is generated, and during combustion - 0.25 tons of ash. [1-9].

The coal industry occupies a significant place in the negative impact on the environment in the
fuel and energy industries. This situation is confirmed by the following main reasons that exist in
practice:

= firstly, large-scale mining and consumption of multi-ballast coals, that is, coals with a high
level of ash content, moisture and waste; the ash content of the mined coal is 40%, the moisture
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content is 50%, the waste content is 3%, and the listed coal quality indicators negatively affect the
thermal performance of power plants, and also pollute the environment;

= secondly, the lack of improvement of existing technologies that ensure the production of
environmentally friendly products and the disposal of gaseous and solid wastes, and the insufficient
use of new technologies.

In the process of coal mining, together with the main raw material, coal mine methane is
extracted and released through vacuum pumping stations and ventilation systems, polluting the
natural environment of areas where underground mining takes place.

Toxic components such as ethane, butane, propane and methane are emitted as a result of the
release of mixed methane waste into the atmosphere. Reduction or complete reduction of these types
of gaseous emissions can be achieved through their use as an energy fuel.

During coal mining, as well as pollution of the natural environment, the discharge of overburden
rocks and wastewater is of great importance.

Wastes include sand, silica, gravel, iron oxide, clay and other elements. These wastes can be
considered as a potential technological raw material in the production of various products.

At the next stage of technological processes - enrichment of solid fuels, the environment is
mainly polluted with solid waste. Energy enterprises account for the main share in air pollution, and
their emissions account for 40% of the total emissions.

The main source of pollution when coal is used in power plants is slag and ash containing
nitrogen and sulfur oxides.

Table 1 below lists emissions from the combustion of various fuels:

Table 1
Comparative emissions of pollutant components from the combustion of various types of
fuel.
No | Pollutant source as Pollutant, kg/t
fuel type Solids Carbohydrates | Nitrous | Sulfur oxide
rods oxide

1 | Natural gas 0.05-2 0.03-0.3 5-20 0.01-0.02
2 Motor fuel 2-8 10-40 15-60 1.5-6
3 | Fuel 2-4 0.17-1.5 5-20 3-30
4 | Coal 1-100 0.1-1.2 5-20 10-90

The production of electricity from gas obtained from coal is characterized by environmental
cleanliness and transportation of coal from the place of production to the place of its use by pipeline
transport, which reduces the cost of transporting fuel.

The advantages of this transport are that coal is transported in the form of a suspension, which
ensures a higher environmental cleanliness at the combustion stage compared to multi-ballast coal.

The advantages of natural gas as an energy resource may change in the near future as the share
of coal in the country's fuel and energy balance increases. The correctness of this view is determined
by two interrelated situations:

1. Limitation of natural gas reserves;

2. Sufficient supply of solid fuels.

Therefore, this approach allows freeing up natural gas reserves from production for sale on the
world market.

The solution to this problem is related to the issues of reconstruction and technical re-equipment
of the domestic thermal power industry, the development of the coal industry, energy efficiency and
environmental protection. This implies a revision of the fuel balance in the following technical areas:

= additional loading of coal-fired thermal power plants;

= modernization of power plants designed to operate on coal fuel,

= use of advanced energy-efficient technologies for the use of energy fuel;

additional development of electric and thermal power plants operating on new types of
improved fuel and raw materials;

use of non-traditional energy sources (for example, solar energy).
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The energy potential of alternative energy sources is high. But their widespread use is
associated with certain difficulties - a pilot industrial description of technical solutions for the use of
non-traditional energy sources and economic limitations.

There are many effective and low-cost examples of the use of such technologies in the world,
but their use is estimated by the fact that scientific and technical solutions in this area are expensive
(Table 2).

A feature of a sufficient amount of coal and fuel oil is their low quality. In fact, liquid fuel is
fuel oil with a high sulfur content.

In every country, the environment is polluted by both internal and external objects. Nitrogen,
sulfur oxides and other harmful substances are transferred from one country to another. [ 1-9] .

Table 2
Different technologies based on electricity energy work produce value.
Electricity harvest do method Electricity cost,
cents / kWh
1 2
In the corner at work heat up the electricity station 2.0
Wind energy 6.4
Geothermal energy 5.8
Biomass energy 6.3
Steam based working gas turbines 4.8-6.3
Nuclear electricity station 125
Photovoltaic sun batteries 28.4

In many countries, the environmental situation remains an urgent problem, despite the
implementation of various measures in these areas. According to the World Health Organization,
today no country has a normal ecological state. Only Belgium, Japan, USA and Sweden received a
score of "4" on a 5-point rating scale. Pollution of the air and land around power plants with
incompletely captured ash is determined by the high ash content of burning coal, at which the
electrostatic precipitators are not able to capture the ash. Of course, this has an impact on human
health and the environment.

As another important harmful factor generated by the use of solid fuels, sulfur compounds
emitted into the atmosphere with steam gases from power plants and other energy facilities can be
indicated.

Sulfur compounds have a negative effect on the flora. According to the UN, the presence of
sulfur dioxide in the amount of 0.1-0.2 mg/m? reduces plant growth by 10%, in the amount of 0.2-0.5
mg/m? by 29%, and in the amount of more than 0.5 mg /m?® reduces by 48%.

In order to prevent pollution and reduce damage, many countries have adopted special laws for
the protection of the air basin, including the establishment of permissible concentrations of harmful
substances in the air (Table 3).

Table 3
Limits of substances allowed in coal-fired power plants in some foreign countries.
Thermal Year of Norm, mg/m?
State power, introduction of Sulfur com- Nitrous oxide
thousand kW the standard pounds

1 2 3 4 5
Belgium 300 1985 250 200

300 1987 400 650
Denmark fifty 1984 800 1150
Finland 150 1987 400 200
Italy 100 1987 1200 650

100 1989 400 650
Netherlands 300 1987 850 800
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300 1988 850 500
Great Britain 700 1988 900 650
USA 73 1978 900 740
Germany 300 1984 830 210
Australia 300 1984 900 800

Compliance with permissible pollution standards allows not only to reduce the level of
environmental pollution, but also to expand the raw material base for the production of various
products - sulfur, sulfuric acid, gypsum and other substances. Thus, in the conditions of today's
increase in the pace of industrial development and the constant consumption of the population, the
negative impact of TEP on the environment will remain at a high level. The above problems
necessitate a single-purpose policy in the field of resource saving in TEP networks, first of all, a
policy aimed at saving energy resources and improving their quality.

Conclusion

Thus, based on the above considerations, we can conclude that it is necessary to form economic
and environmental options for the development of mining enterprises of fuel and mineral raw
materials and the implementation of an economic and mathematical model based on the objective
function of minimizing reproduction and social and environmental costs for industrial premises is of
practical importance. Therefore, it is expedient to develop methods for introducing integrated
economic and environmental systems and evaluating the effectiveness of the use of fuel and mineral
raw materials in the activities of mining enterprises.
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As stated in the Roadmap for Education for Sustainable Development, technological progress
always solves certain problems and gives birth to new ones [1]. In modern business and everyday
practice, "artificial intelligence" is understood as software and technological modifications: various
directions of "machine intelligence", learning neural networks, "deep learning", etc.

Artificial Intelligence has enormous potential to influence the development of a society striving
for sustainable development. If properly harnessed, the potential of Al can dramatically accelerate
the achievement of the Sustainable Development Goals set by the United Nations. But at the same
time, new challenges - technological, social, ethical and security - are emerging.

The UNESCO report Steering Al and advanced ICTs for Knowledge Societies/A rights, open-
ness, access and multi-stakeholder perspective [2] states that Al can effectively serve the Sustainable
Development Goals: increase access to information, provide quality education, contribute to an in-
clusive society.

At the same time, artificial intelligence is said to have the character of Schumpeter's “creative
destruction™ [3].

In order to assess the social effects of artificial intelligence, ROAM indicators have been de-
veloped, covering the key categories: Human Rights, Openness, Accessibility, Multistakeholder Par-
ticipation. They cover a wide range of issues: freedom of speech, access to information, privacy pro-
tection, digital media, information literacy, the gap between countries in the development of Al, etc.
The indicators are recommended for use at the national level to research, evaluate and improve the
environment in which Al is developed and used.

The increasing role of artificial intelligence in society has even given birth to a proposal to
include the digital environment along with the natural, social and economic environments in the for-
mula for sustainable development, moving from the economy-ecology-society triad to a new config-
uration.

The Internet in the 21st century is a powerful factor in globalisation, reaching 7 billion people.
Failure to take this factor into account, or to use it without regard to national interests, could have
long-term negative consequences.

Meanwhile, robotisation can threaten the economic stability of civilisation. It is not just job
losses. Robotisation changes the way humans relate to work. The cost of human labour will be so
reduced that it is simply unprofitable, because an artificial intelligence performs labour actions many
times more efficiently.

Robots will even have to be limited in the speed at which they perform processes in order to
synchronise with human physical capabilities. It is not just about routine physical work, but even
writing scientific papers, replacing the work of a lawyer, a doctor (diagnostician and surgeon), a
manager, etc. The asynchrony will be increasingly evident in the economy as well: between the
exponential growth of supercomputer productivity and the linear dynamics of economic growth.

Legal and ethical issues are emerging. For example, questions of responsibility in the use of
unmanned cars on city streets, with the possible negative consequences of their use.

Other advantages and disadvantages of using Al cannot be discounted. According to the calcu-
lations of V. Glushkov, one of the creators of the Nationwide Automated System of Accounting and
Information Processing (OSAS), about 10 billion people would be needed to maintain a well-man-
aged economy without the use of computers in one country alone [4]. Today it has become clear that
"machine-less" efforts alone are not enough to govern.
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Euphoria about Al should not diminish concerns about its safe use. For example, there have
been known cases of automatic false alarms where only the human factor helped to avoid the outbreak
of nuclear war. The world must not be defenceless against the mistakes of Al.

There are also concerns about so-called lethal autonomous systems (LAS), which are used in
the military sphere (auto-guidance, combat target selection, automatic firing on approaching targets),
where decisions are made by the system without operator intervention and the operator cannot or does
not have time to override the autonomous system, i.e. human control over the use of force is lost.

In fact, the issue of international legal regulation of Al becomes comparable to the regulation
of nuclear weapons and the deterrence of military nuclear use.

Similar legal issues arise over the control of robotic weapons associated with autonomous
weapons.

Despite this, the global community is currently witnessing an Al arms race, and a moratorium
is still out of the question. That said, China was the only UN Security Council member state to support
the drafting of a convention banning LAS in 2019.

Thus, even at the current level of Al implementation, we are on the verge of its transition from
object to subject of social legal relations. Al is objectively becoming an end-to-end socio-technolog-
ical organisational and information technology.

At the highest level there should be prescribed so-called "laws of robotics", providing ethical
control, human and humanity safety, in accordance with positive ethical matrix of human [5,6].

The control of Al activities should take place with both human supervision and "controlling
Al", aimed at finding possible errors and failures, preventive or emergency response.

The closest functional definition that describes the contours of future reality, but allows instru-
mental control of this model, is "hypercyclic-surplus trans-boundary" [7]

CONCLUSION

Artificial intelligence technologies are powerful tools for transforming the world. They can help
solve the planet's daunting ESG and sustainability challenges. However, to do so, we need to agree
on common rules and ethical principles for the application of artificial intelligence, establish global
digital cooperation and, of course, continue to improve the technology, remembering that this tool
must be used for the common good.

References:

1. Framework for the implementation of Education for Sustainable Development (ESD) be-
yond 2019. UNESCO, 2021. URL: https://unesdoc. unesco.org/ark:/48223/pf0000370215.locale=en

2. Steering Al and advanced ICTs for knowledge Societies/ A rights, openness, access and
multi-stakeholder perspective. https://unesdoc.unesco.org/in/docu-
mentViewer.xhtml?v=2.1.196&id=p::usmarcdef 0000372132&file=/in/rest/annotationSVC/Down-
loadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-
b39dc4bceb09%3F %3D372132eng.pdf&lo-
cale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132enq.pdf#%5B%7B%22num%22
%3A55%2C%229en%22%3A0%7D%2C%7B%22name%22%3A%22XY Z%22%7D%2Cnull%2C
null%2C0%5D

3. Schlesinger, Jr., Arthur, to Robert Kennedy, 20 October 1962. Schlesinger Personal Papers.
John F. Kennedy Library (Boston, Mass.). Box WH-7. «Cybernetics»

4. Nikolaev S.V. Artificial intelligence as a new component of the concept “sustainable devel-
opment” // Sustainable innovative development: design and management. 15 Ne 3 (44), 2019.

5. Education for sustainable development for 2030. Toolbox. UNESCO, 2021. URL.:
https://en.unesco.org/themes/education-sustainabledevelopment/toolbox

6. Malcolm D.G. Review of Cybernetics at Service of Communism // Operations Research.
1963. Vol. 11. P.

7. Facer K. Futures in education: Towards an ethical practice. Paper commissioned for the
UNESCO Futures of Education report (forthcoming, 2021) UNESCO. Paris, France, 2021. 48 p.



https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D
https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_0000372132&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_import_7b0b5c12-3b53-4b84-8796-b39dc4bceb09%3F_%3D372132eng.pdf&locale=ru&multi=true&ark=/ark:/48223/pf0000372132/PDF/372132eng.pdf#%5B%7B%22num%22%3A55%2C%22gen%22%3A0%7D%2C%7B%22name%22%3A%22XYZ%22%7D%2Cnull%2Cnull%2C0%5D

111 international scientific conference. London. Great Britain. 22-23.12.2022

UDC 004.056.5
GENERATE RECOMMENDATIONS PROCESS IN ENTERPROSE SYSTEMS FOR AU-
DIT OF INFORMATION SECURITY

Kaimov A.

Kazakh National University named after Al-Farabi, Kazakhstan,
Kaimov S.

Kazakh National University named after Al-Farabi, Kazakhstan
Kaiym T.

Military Engineering Institute of Radio Electronics and Communications of the Ministry of Defense
of the Republic of Kazakhstan, Kazakhstan

Kaimov A.

Kazakh National University named after Al-Farabi, Kazakhstan
Saurova Z.

Kazakh Medical University of Continuing Education
Aimbetov Z.

Halyk Bank of Kazakhstan

Bakhyieva K.

Kazakh National University named after Al-Farabi, Kazakhstan
Karymsakov U.

International Educational Corporation

Abstract

To ensure a high level of security, every organization should conduct regular information secu-
rity audits. This process is very costly in terms of time, money and human resources. Automating the
audit process by developing software can be a good alternative to reduce costs, speed up the audit
process and improve quality by complying with international security standards. In the development
of expert systems, there are many issues related to the creation of a knowledge base, the generation
of recommendations, the formation of rules, etc. This article is devoted to some issues of building
expert systems for information security auditing based on appropriate ontology and architecture.
Some examples of generating recommendations related to active information security auditing in or-
ganizations are considered.

Keywords: expert systems, information security audit, active audit, generation of recommen-
dations, cyber security.

Introduction

Information security is actively developing through the use of various technologies which can
provide the ensuring of the confidentiality, integrity and availability of information. Key criteria for
the information security can be described as follows:

- Confidentiality, that is access to information to authorized users only;

- Integrity, as ensuring accuracy and completeness of information and methods of its pro-
cessing;

- Accessibility as ensuring access to information and associated assets of authorized users as it
needed;

We can also specify the other optional categories for security model:

- Non-repudiation as the ability to certify those actions took place or event happened so that
these events or actions could later be rejected;

- Accountability as an ensuring access and identification the subject and the registration of its
actions;

- Reliability as a property to be consistent with the expected behavior or result;

- Authenticity as a property to ensure that the entity or resource identical stated.
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The best solution for providing enough level of information security in organizations may be-
come the process of auditing of the information security. The audit process is highly expensive in
terms of time and cost as well as in the degree of involvement of human resources. As an object in
the audit of information security is often considered the automated system as a set of personnel in-
volved and automated operations for implementing a particular information technology.

One of the measures to reduce costs and facilitate audits is the use of specific tools, such as
checklists and questionnaires, to identify gaps between specific security standards and the organiza-
tion's existing security practices. ISO checklist 17799 ([1-3]) contains a set of audit questions on the
guidelines of the standard I1SO. ISO IEC 27002 2005 (17799) Information Security Audit Tool, de-
scribed in [1-3], provides several hundred audit questions (the questions are stated in yes-no form)
that indicate security practices that need to be implemented and actions that should be taken (in the
case of a "no" answer to a question). Although these tools cannot be used independently without
additional security measures, they are still useful for human auditors. Thus, the audit process can be
viewed as one of asking questions and drawing conclusions from the answers.

Another effective tool for auditing is the development of a knowledge base that provides infor-
mation for chief information security officers and helps them make the right management decisions
about information security policy [4-5]. The main components of the knowledge base are: "asset",
"source"” (standard), "vulnerability”, "step” (a refinement of the "guide™ part in a special section of
the standard), and others.

So far, the expert systems approach has been applied in the field of security in computer security
testing. In [6], a security audit expert system is described that was developed for automating some
audit procedures, like identifying potential security violations by examining system logs.

But thei application of expert systems methodology in testing information security in the broad-
est sense (not just computer security) (what we actually want to realise) remains largely untouched.
Our task is to study and solve the problems of expert systems development in a broad area of infor-
mation security auditing, which includes aspects of computer security.

Analysis of the objects and tools of information security in terms of building the model of
structured objects.

A better understanding of the complex existing problems, the development of an effective se-
curity audit policy of the organisation and a policy of cooperation with service providers can be
achieved by creating a multi-level structured model of the objects of information security. Its main
essence is the following. The analysis of the information infrastructure allows us to select the seven
levels of technology (see Figure 1) and the processes implemented in them, which are fundamentally
different in terms of actual threats, threat factors, protection methods, performance criteria and ter-
minology.

Level Number| Level Name

Vi Business Processes

Vi Applications

¥ Database Management

v Operating Systems Management

1l Network Applications
Il Network Layer
I Physical Layer

Fig. 1. Structured model of Information Security objects

The level of information security is the ability of an automated information system to withstand,
for a given period of time, key information security threats such as possible breaches of confidential-
ity, integrity, and availability of information. [7-10]

To achieve an acceptable level of information security in an organization, we must meet the
following criteria:

- minimize the current risks to information security;

- meet the necessary legal requirements for information security;
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- conduct regular events to assess and mitigate the risks of security threats;

- be able to quickly restore the normal activities of the organization when an information secu-
rity threat occurs [11-12].

The study of the architecture of automated information systems with taking into account the
hardware-software tools determines the following a core group of objects exposed by the vulnerabil-
ities and threats:

1) Technical devices as components of computer systems, such as motherboard, RAM, etc.

2) Computer network as communication of computer systems or computer equipment, such as
modems, WiFi, etc which can be divided into "types of networks™ and "protocols™ groups;

3) Computer security applications as programs and additional devices to protect the computer
from intrusion, intrusion, theft and damage of information. They can be divided into groups such as
firewall, security programs, encryption and authentication systems;

4) Internet and web technologies as a combined worldwide system of computer networks and
technologies that provide connectivity. They are divided into groups: IP, HTTP, Cloud, etc.

5) Common software areas as applications used by programmers, managers, architects, etc.
They are divided into the following groups: Utilities, Operating Systems, Software for Information
Systems Providers and Users, etc.

6) Mobile and tablet applications as applications for mobile devices and tablets, which are di-
vided into the following groups: Utilities, Operating Systems, Software for Providers and Users of
Information Systems, etc.

7) Database management systems as software for storing and managing data. They can be di-
vided into two groups: a widely used type of data warehouse, relational databases, object-oriented
databases, as well as cache or ConceptBase, operational data stores, data warehouses without the
schema, etc.

After a thorough review of websites used to analyse the information security of computer sys-
tems, such as osvdb.org, cve.mitre.org, secunia.com, a list of objects frequently affected by security
threats in the following areas was uncovered: Operating Systems, Programming Technologies, En-
cryption Technologies, Database Technologies, Computer Networks, and Domain Controllers [13-
16].

All objects at risk from security threats can thus be summarized as follows (see Table 1):

Table 1
Summarizing of objects exposed by security threats
NN | OBJECT S/OBJECT1 S/OBJECT2 S/OBJECT3 S/OBJECT4
Technical
means
Net Types of Networks | Protocols
Computer Firewall Safety Program | Encryption Authenticati
Security on Systems
Applications
Internet  and | IP HTTP Cloud
Web
technologies
Software Utilities Operating Software
public Systems Information
Workers
Mobile and | Utilities Operating Software
Tablet Apps Systems Information
Workers
Database Widely wused for | Object- oriented | Operational Data | Data Ware-
data warehouse | databases - cache | Warehouse house with-
or ConceptBase out a schema
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type of relational
databases

For information security analysis, we can use the methodological basis of searching for threats
and vulnerabilities presented in international standards such as IS Standards, Guidelines and Proce-
dures for Auditing and Control Professionals; COBIT 4.1 "Control Objectives for Information and
related Technology"; COBIT 4.1 "Control Objectives for Information and related Technology". Man-
agement Principles. Audit Manual; 1ISO 27001:2005 " Information Technology. Security Techniques
in Information Security Management Systems"; ISO 20000 " Management of IT Services"; ISO 9000
" Quality Management Guidelines™; Board Briefing on IT Governance [17-18].

Generalized ontological model and building Expert System

By analyzing the existing threats to information and computer security, an expert system ontol-
ogy has been developed that contains the main objects, assets, threats, vulnerabilities, and recommen-
dations for security measures, which can be summarized in the following diagram (Figure 2) [8].

This information model and system allow solving a wide range of tasks in the field of infor-
mation security, such as:

- the formation of a complex of measures to prevent leaks, which are particularly important for
corporate information;

- the dynamic selection of security criteria depending on the size of the organization;

- a combination of fuzzy and crisp logic algorithms;

- automation of audit procedures;

- facilitation of the work or complete replacement of information security experts;

- the use of previously accumulated experience;

- development of the most effective recommendations;

- reduction of audit costs.

We would like to point out that we use the frame model for the knowledge representation in the
information security audit expert system, while we use the forward chaining technique [8] for the
decision system.

RISKS
Assets and values Ent .
ASSETS . nterprise
Questions
Threat
Probability
THREATS
4+ Vulnerability Efficiency
Impact Control
VULNERABILITY ) Security
Questions
CONTROL

Fig. 2. Generalized ontological model

The user interface is intended for auditors or company employees who perform the information
security audit. Through the interface, the auditor submits to the system the requested data, such as
information about the information security requirements to protect the information. Through the in-
terface, the initial selection of audited information security threats is provided. All information en-
tered by the user through the interface is transferred to the working database.

The interface is used to transfer the expert knowledge of information security experts to the
knowledge base as well as to adapt the knowledge already obtained. Experts can transfer their
knowledge to the system through a knowledge engineer or independently. The interface provides for
the modification of decisions. This is done only when the expert system needs to be supplemented or
corrected [11-13].
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The external interface is used to provide the weighting coefficients of met and unmet infor-
mation security requirements to the certain entity for calculating the degree of protection and to build
the system of recommendations for improving the degree of information security [14].

Structurally, the expert system can be composed of the following components (Figure 3):

- solver (interpreter);

- working memory, also known as a database;

- knowledge base;

- components of knowledge acquisition;

- explanatory component; and

- dialog component.

Dialog Explanatory COI:I“Ipor;e:t of
Component| | Component nowledge
aquisition

Interface
to DB —

Solver

T

base

Fig. 3. Expert System Structure

The database (or working memory) is used to store initial and intermediate data for the problem
currently being solved. This term coincides more with the name but not with the sense of the term
used in information retrieval systems and database management systems to refer to all data stored in
the system over the long term.

The knowledge base in the proposed expert system is used for long-term storage of data de-
scribing the domain under consideration (rather than current data) and rules describing appropriate
data transformation in that domain.

The solver uses raw data from main memory and knowledge data from the knowledge base to
generate a sequence of rules that, when applied to the raw data, lead to the solution of the problem.

The knowledge acquisition component automates the process of filling the expert system with
knowledge by the user-expert.

The explanation component explains how the system creates the solution and what kind of
knowledge it uses. Thus, it facilitates testing by experts and increases the user's confidence in the
result.

The dialog component focuses on organizing friendly communication with the user during the
decision-making process and when acquiring knowledge and explaining the results.

An expert system works in two modes: knowledge acquisition and problem solving mode (or
the so-called consulting mode or mode of using an expert system).

In the knowledge acquisition mode, communication with the expert of the expert system is done
with the help of the knowledge engineer. In this mode, the expert fills the knowledge acquisition
component with knowledge that enables the expert system to make decisions independently (without
the expert) to solve the problems in the topic area. The expert describes the problem domain as a set
of data and rules. Data define the objects, their properties and values that exist in the subject area.
Rules define the ways to manipulate the data that are specific to that subject area.

We can state that the way of knowledge acquisition in the traditional approach to software
development corresponds to the phases of algorithm creation, programming and debugging by the
developer. Thus, in contrast to the traditional approach, in the case of the expert system, system de-
velopment is performed by an expert who is not a programmer.

In the consulting mode, communication with the expert system is done by the end user, who is
interested in the result and (or) the method of obtaining it. In this mode, the user data for solving the
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problem enters the working memory after being processed by the dialog component. The solver cre-
ates the solution to the problem based on the input from the working memory, general information
about the subject area, and the rules of the knowledge base. To solve the problem, the expert system
not only adopts the given sequence of operations, but also creates them.

Thus, the proposed expert system uses the user interface to create a summary report with the
results of the test and make recommendations. One of the parts of the recommendations is related to
active audit results based on a combination of recommendations on basic standards and certain appli-
cable security tools[14, 15].

The process of creating recommendations based on active information security audit results.

Active testing of the information security system is a collection of information about the state
of the firewall using special software and special techniques. By the state of the firewall is meant only
those options and settings, the use of which helps the attacker to penetrate the network and cause
damage to the company. Within this type of audit, it is possible to model as many possible network
attacks that an attacker can perform.

The result of the active audit process is obtaining information about all vulnerabilities, their
criticality and their remediation methods, widely available information that any potential attacker of
the customer's network could have access to.

Upon completion of this type of audit, we can obtain recommendations for network security
modernization that will help eliminate dangerous vulnerabilities and thereby improve the security of
the information system from the attacker's actions with the least amount of effort.

Thus, the active audit should be performed at regular intervals to ensure that the level of security
has not decreased.

Let us consider the procedures for determining the software to identify and fix threats and vul-
nerabilities to form the recommendations in the expert system. This is the first step in forming rec-
ommendations during the active audit process. Typically, the threat and vulnerability identification
process assumes that the attacker is using free proprietary software or some other method to identify
and exploit network node vulnerabilities and does not have sufficient independent information system
research and troubleshooting skills to identify unpublished vulnerabilities and threats and develop
specialized software for these operations. Key software and hardware used in this case include the
following

Tools BackTrack 5R1; Nmap; MaxPatrol; Nessus; NeXpose; Metasploit (framework & com-
munity); Acunetix WVS; osvdb.org; cve.miter.org; secunia.com; securityfocus.com; kb.cert.org.

The above-mentioned products enable the creation of a comprehensive and integrated solution
for the protection of the company's IT infrastructure, which includes more than 30 objects and proce-
dures related to 1ISO2700x standards

The second part of the process of creating recommendations consists in defining test methods
for protecting information and ensuring a sufficient level of information security [16].

In accordance with the PCI DSS information security standards, both external and internal so-
called penetration testing should be performed in every organization. This testing method is per-
formed in the organizations to identify existing threats and vulnerabilities [17]. In particular, such
penetration tests have been conducted in educational institutions to find the gaps in information se-
curity.

The main procedures that should be used in penetration testing to find vulnerabilities and threats
in the information security system can be presented as follows:

- External penetration testing, where an attacker or other subject who's access to the resources
of the Internet has access to a list of only some data and doesn't have the detailed data of the organi-
zation's network infrastructure;

- Internal penetration testing, in which an attacker or other subject who has the ability to connect
to the guest segment of the internal network and has local administrative privileges on the network
connects to the workstation. Thus, the attacker can be an employee of a third party, e.g. a consultant,
who has the ability to connect to a mobile workstation on the network that is not controlled by an
administrator, but has no logical rights in the information system.
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Internal penetration testing of the school networks enabled verification of all physical and log-
ical elements that ensure the protection of confidential information:

1) Preparation of information for scan (IP addresses that have been scanned; URL, that have
been scanned)

2) IP-address range;

3) Detection stage as a definition of active nodes, open ports, borders comparison test with the
information obtained;

4) Testing by using special programs;

5) Testing manually and tests for specific situations in the educational process;

6 ) Conduct DOS- attack in specifically agreed time.

Using these models to identify threats and vulnerabilities assumes that the attacker is using free
or commercial software or some other method to identify and exploit network node vulnerabilities
and does not have sufficient capabilities to independently research and troubleshoot information sys-
tems to identify unpublished vulnerabilities, threats, and develop specialized software for these oper-
ations. Key software and hardware components in this case include the aforementioned software.

While working on the analysis and testing of the main information security methods and tools
to achieve the goals of testing the level of information security, we performed the following tasks:

- Collection of data on the targeted network nodes, the definition of open ports, device types
and versions, operating system, network services and applications on the reaction to external actions;

- Identifying vulnerabilities in operating systems, network services and applications of targeted
network nodes;

- Analysis of the interaction between the components of the system;

- Disassembling and analyzing the client application that is used to implement user access to
the system «SSSy;

- Automated analysis of network equipment configuration files;

- External penetration testing.

In identifying network node vulnerabilities, we worked on remote target systems to identify
vulnerabilities related to both the faulty implementation of the operating system, network services,
and applications, and the faulty configuration of the target systems, which allow unauthorized access
to information resources on the internal network or backend server systems such as "SSS," as well as
attempts to directly access the internal network hosts.

The main purpose of the analysis was to find the login/password pairs stored directly in the
application with access to the server-side system.

During the conducting external testing were used the following vulnerabilities:

- Cross-Site Request Forgery as a kind of attack on the web sites visitors by using the HTTP
protocol shortcomings, but this vulnerability has not been detected during testing.

- Path Traversal as machinery attacks aimed at gaining access to files, directories, and com-
mands located outside the main directory of the Web server. An attacker could manipulate the URL
parameters in order to obtain access to the files or execute commands located in the file system Web
server, but this vulnerability also has not been detected during testing.

-Denial of Service (DoS) as a class of attacks aimed at violation availability Web server. Usu-
ally these attacks against denial of service are implemented at the network level, but they can be
operated on the application level as well. By using the Web-based applications, the attacker can de-
plete critical system resources, or to exploit this vulnerability, leading to the cessation of operation of
the system, but this vulnerability also has not been detected during testing.

There were identified the following weaknesses in information security:

- Arp-poisoning attack: During the work the data link layer attack by type of arp-poisoning was
done. This type of attack is for presenting the computer intruder as the main router to the targeted
host, which leads to intercept all network traffic of the host attacked. The attack was directed at the
sample workstations, randomly selected from a range of network addresses 172.26.181.0-24.

Captured NTLMv2 hashes during the attack arp-poisoning were undergone by cryptanalysis
based on brute force dictionary. Bust was made within 2 days by using the dictionaries set containing
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a total of more than 3 million words of Russian and English languages, common passwords, as well
as various combinations of words with numbers and punctuation marks (hybrid dictionary with sub-
stituting the word up to 2 characters).

- Getting information from the DNS: For information about the names and addresses of tar-
geted systems the DNS- zones transfer were attempted. It should be noted that a successful transfer
zones is not directly the result of penetration, but definitely it helps to attacker in the research process,
providing a complete map of the network infrastructure.

- Checking the not updated software: By checking the not updated systems we discovered vul-
nerabilities (see table 2) associated with this problem: not updated the system software of the operat-
ing system.

Exploitation of some vulnerabilities can lead to the disruption of business processes or the as-
sumption of control over information systems, and thus their use in future studies, as a data source,
or as interim support.

Based on the results of the vulnerability and threat reports received, we can define recommen-
dations for addressing deficiencies in the development of information infrastructure, maintenance and
management of information systems, and completeness of legal documents. In particular, the detected
breaches and threats due to non-compliance with information security standards and requirements
can increase the risk of unauthorized transactions, disclosure of confidential information and incorrect
recovery of the information system in emergency situations. Thus, the expert system reveals the gaps
and their importance in providing remediation.

Conclusion

The closer the system is to human expert behavior, the more effectively it can perform the task
for which it was created. An expert system used in the field of information security is a sufficient
technique for imitating the decision-making ability of specialists and a tool for reducing the cost of
the audit process.

There are still many unsolved problems in the development of expert systems in the field of
information security auditing, but the use of fuzzy logic techniques, specially developed methods for
decision-making systems and the generation of recommendations, the formation of rules, and the
obtaining of basic structures for the development of knowledge bases [8,14,15,18-19] make research
in this area worthwhile and promising
We can conclude that these research directions can become a good scientific basis for the develop-
ment of artificial intelligence.

Further research in this area concerns the establishment of a solid foundation for the decision
support system through the formation of an expert knowledge base supported by an updated
knowledge database system, a flexible fuzzy rule base, and the updating and review of the recom-
mendation component in light of the application of new software and hardware tools.
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Abstract

The article considers transient processes with the solution of differential equations of state by
the numerical method of the proposed non-contact high-speed time relay.

AHHOTaNuA

B cTatbe paccMOTpeHBI TepexoJHbIE MPOLIECCH C peleHueM TuddepeHINaIbHbIX YpaBHEHUH
COCTOSIHMSI YHUCJIEHHBIM METOJIOM MpPEMJIOKEHHON OECKOHTAKTHOW OBICTpOIEHCTBYIOIIEH pere
BPCEMCHH.

Keywords: optocoupler, photodiode, diode, resistance, capacitor, thyristor, time relay.
KuoueBblie ciioBa: onromnapa, pOToAMON, AMOJ, COMPOTUBIICHUE, KOHIEHCATOP, TUPHUCTOP,
peiie BpeMeHU.

BBeaenue. B Hacrosiiee BpeMs B CBSI3M C IIMPOKOM aBTOMAaTH3alMed MPOU3BOIACTBEHHBIX
MPOLECCOB, BHEAPEHUEM CHUCTEM AaBTOMATUYECKOTO YIPABJIEHHUS, CYIIECTBEHHO BBIPOCIIHU
TpeOOBaHUSI K HAJE)KHOCTH, OBICTPOACHCTBHIO W JIOJTOBEYHOCTH JIIEKTPUUYECKUX MPUOOPOB H
arrmaparos. OTUM Tpe60BaHI/I$[M 3HAYNTEILHOM CTENEHN OTBEYAIOT yCTpOﬁCTBa, OCHOBAHHBIC Ha
HCIIOJIb30BAaHUH CBOMCTB U SIBJICHUH, IPUCYILIMM HEJIMHENHBIM PE3UCTUBHBIM LIETISIM. B nanpHelem
OKHMJIa€TCS CYIIECTBEHHOE paCIIMpEeHHHe OOJacTH NMPUMEHEHUN HETWHEHWHBIX IIeTel B KauecTBe
mpuOOpPOB U ammapaToB C HOBHIMU KadyeCTBEHHBIMU CBOMCTBamH. B HacTosiiee BpeMsi B KauecTBe
CHJIOBBIX KJIIOUEH KOMMYTHPYIOIIUX, PETYIUPYIOUINX U MPeoOpa3yomuX yCTPOUCTB, KaK IpaBuio,
HCIOJIb3YIOTCS ~ NOJYNIPOBOJHMKOBBIE Lenu. Ha OCHOBE TEOPETUUYECKUX  aHAU30B U
OKCIICPUMCHTAJIBHBIX HCCICAOBAHUN HEJIMHEHHBIX PE3UCTUBHBIX ueneﬁ YCTAHOBJICHO, 4YTO JJIA
obecrniedeHns KaueCTBEHHOTO IEKTPOCHAOKEHUS MOTpeOuTeNel, HE0OOXOMMO UCTIONB30BaTh TAKUE
LeNu B KayecTBE CHUJIOBBIX OECKOHTAaKTHBIX KOMMYTHPYIOIMIMX ycTpoiicTB. CxeMbl Ha 0a3ze
HEJIMHENHBIX PE3UCTUBHBIX LEMEN IMO3BOJSAIOT OCYILIECTBUTh KOMMYTALMIO CUJIOBBIX HArpy30K IpU



111 international scientific conference. London. Great Britain. 22-23.12.2022

JYYIIUX JUHAMMYECKUX PEXKUMaxX, a UMEHHO, MPH MPOXOXKACHUU CHHYCOMAAIBHOTO TOKA 4epes3
HOJIb, YTO 00ECTIEUNBACT YIyULICHUE PEeXKUMa IEPEeXOAHOTO npouecca [1-4].

Wuorna mpu CXeMHBIX pelIeHH, TAKUX Kak, pelieiiHas 3aliuTa 1 aBTOMaTHKa, apasuieiabHas
paboTa THPUCTOPOB M T.II. HEOOXOJMMO 3a/Iep’KKa UMITYJIbCOB YIIPaBJICHUS 10 BpeMeHu. [loaTomy
CO3/1aHHe MayorabapUTHBIX, OBICTPOJCHCTBYIOMINX, OECKOHTAKTHBIX peJle BpPEMEHHU SBISETCS
aKTyaJbHbIM.

Pe3yabTaThl M 00cy:xk1eHue. B naHHOI cTaTbe paccMaTpUBAIOTCS BOIPOCHI CO3AAHMS TAaKUX
pene Ha 0aze pe3ucTUBHBIX Heneld. [Ipu co3ganuu m pa3pabOTKe HOBBIX TEXHOJOTMH BO3HUKAIOT
BOIIPOCHI pacyeTa U aHaiu3a Takux uemnei. [Ipu 3Tom HaXoAsT MHUPOKOe IPUMEHEHHE HEAaBTOHOMHbIE
HEJIMHEHHbIE JWHAMHYECKHE IeH C JTUOJOM, aKTUBHBIM CONPOTHUBIEHHEM M eMKOCThio. [lpum
pa3paboTKe cuCTeM YIpaBJICHUS AJIsl YCTPONCTB aBTOMAaTHUKH MOXHO HCIOJIb30BaTh Pa3iHuHbIC
CXEMHBbIE penieHus [2, 5-7].

[IpoBeneM TeopeTHUECKUI aHATU3 CXEMbl, NPUBEACHHOW Ha puc.l, rae mociueaoBaTeabHO
coenuHsoTCs akTuBHOE conpotuBienue (R1), muoa (VD) u emkxocts (C), mapamienbHO K eMKOCTH
coenuHsITCs akTUBHOE conpotuBiicHne (R2) u poroauon onrpona (VU).

PaccmMoTpuM mepexonHble MpoIecChl B MEPUOABI OTKPBHITOro coctostHus auoma VD,
HaNpsDKEHUE Ha EMKOCTHU OIMCBIBACTCS CIECTYIONUM YpaBHEHHEM:

R 3 R +R, t
_ 2 R,-R,-C
UC_Um'ﬁ l1-e ’ (1)
1 + 2
31€Ch, U m -~ HOMHUHAJIbHOC HAIIPSKCHUC CCTHU.
)~ 4 )~ 4
[P
vu
A1
R2
VD R1 Cc

] 5

&

Puc.1. IIpyHuunuanpHas cxema HEIMHENHOTO PE3UCTUBHOTO LIETIN
B Hacrosiiee Bpemsi IHUPOKO MPUMEHSIOTCS Pa3InyHbIe METO/Ibl aHaIM3a Takux uenei. Hamu
IIpeJIaraeTcsl UCIOJIb30BaTh YMCIEHHOE PEIICHUE YPABHEHWN COCTOSHHUA LIENIH METONO0M ODHiepa.
[Ipu 3TOM Ha HEKOTOPOM OTpEe3KE HEOOXOAUMO OIPENETUTH MPUOINKEHHOE PEIIEHUE YPaBHEHUS:

dy _
i (30 0

[IpyHrMaeM XxapaKTepUCTHKY IUOJa HAealbHOW M nomyckaeM, uro U=UmSinwt. Torma c
MomeHTa t=0 10 t1 MO/ OTKPBIT, U ypaBHEHHE LIENTH UMEET CIETYIOIIUI BHUI:

U, sinwt=R, CdUC +U—C +U.
dt R,
HIIN
U _ 1 U, sinot-U, 1+ 5 (3)
dt RC R,

rae, U, — HampshKeHue Ha EMKOCTH.
Pemenue ypaBuenus (3) mo Diinepy BBIIISIUT CIEIYIOUINA BU:
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Ucway =Ue + fUgot)-h (4)
31ech,
f(UCk,tk)=i{Umsin a)t—UC£1+&H (5)
RC R,
k=0, 1, 2, ..., n. ; h — mar uHTErpUpPOBAHUSI.

C momenTa t=0 o t=t1 HanpsKeHne Ha EMKOCTHU onpesenseTcs 1o (4) ¢ HyJeBbIM HayaJlbHbIM
ycioBueM. C MomeHTa t=t1 AMOJ NMEepexXoauT B 3aKPHITOE COCTOSHUE M HANpPsDKEHUE HA EMKOCTH
OIIPEACIIATCS KaK:

C dUe uI =— (6)
dt R, dt CR,

C momenTa t=t3 1uoJ CHOBAa MEPEXOAUT B OTKPBITOE COCTSHUE M HAIPSIKEHHWE Ha EMKOCTH
CHOBA OIMCHIBACTCS 3aBUCUMOCTHIO (4), TOJBKO C HayalbHBIMU YCIOBUSMH COOTBETCTBYIOIIHE
BpeMeHHU t=to.

Ha puc.2 noka3zanpl KpuBBIE 3aBUCHMOCTH HAIpSOKEHUS HAa EMKOCTH OT BPEMEHHU IpHU
Pa3IMYHBIX [TapaMeTpax 1E€MEHTOB LIEMH.

Ue - duc_ U

L. (B] U (B)
20 20
&0 2 &0 :
T .-—-""""j /,...--" _r__._.___.___.__..—-—-
ﬁd,/:“—n"'________.ﬁ.g_—— 2 I
e - e
// 4
20 %""H i 20 //ﬁ/ﬁ/
t (cex) t (cerl
o 2 1 5 2 o =] 10 15

U (B]

20

&0

N — S
40 7 e
A

20
% t(cer)

Puc.2. Xapakrepuctuku 3aBucumoctu Uc=f(t)

Ha pwuc.2.a, moka3anbl xapaktepuctuku 3aBucumoctn Uc=f(t). Dt xapakrepucruku
MOCTPOEHBI Ui pa3iu4HbIX 3HaueHuil conpotuBieHuid Ri. Ilpm stom Rz m C ocratores
nocrosiuabiMH. Kpusast 1 mpu R2=3000 Owm; 2 - R,=2000 Om; 3 - R2=1000 Owm; 4 - R2=500 Owm; 5 -
R2>=250 Om; C=10 mx® u R1=300 Om.

Ha pwuc.2.B, mokasanbl xapakrepuctuku 3aBucumoctd Uc=f(t). Dt xapakrepuctuku
MOCTPOEHBI Ui pa3lW4HbIX 3HaueHui conpotusBieHuid Ra. Ilpm stom R1 m C ocratores
nocrosiuabiMH. KpuBas 1 mpu R1=300 Om; 2 — R1=500 Om; 3 — R1=800 Om; 4 — R1=1000 Om; 5 —
R1=1200 Om; C=10 Mx® u R2=3000 Om.
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Ha pwuc.2.c, npuBenensl xapaktepuctuku 3aBucumoctu U=f(t). Dtu xapaxrepuctuku
IIOCTPOEHBI Il pa3IW4HbIX 3HaueHW conporuBiaeHuid Ri. Ilpu atom C um Rz ocratored
noctostHHBIME. KpuBas 1 mpu C=10 Mx®; 2 — C=20 Mx®; 3 — C=30 MxD; 4 — C=40 mxD; R1=1200
Om u R2=3000 Owm.

W3 sTux 3aBucMMOCTEN BUHO YTO, U3MEHSS MapaMeTphl LEMH MOKHO PEryJIupoBaTh Bpems
IIOJIHOM 3apsAJIKM KOHAECHCATOPa.

[IpennoxxenHass OeCKOHTaKTHAs pene ObLIM UCCIIeI0OBaHbl B JIaOOpaTOPUU DIIEKTPOIHEPIeTH -
geckoro (akynpTeTa TamkeHTcKoro ['ocymapcTBeHHOr0 TeXHUYeCcKoro yuusepcutera [3-4, 8-10].

W3 puc.2 BuaHO, 4TO W3MEHEHHE NapaMeTpa Rz MOYTH He BIMSIET HA BpeMs 3apsiKu
koHgeHcaropa C, a u3mMeHeHue mnapameTpoB Ri m C CylIeCTBEHHO H3MEHSET BpeMs 3apsiKU
KOHJICHCATOPAa, CJIEIOBATENILHO U BpeMs pabOThI ONTOMAPHL.

Ha ocHoBe BbIIIE U310KEHHOTO MOKHO ClIe€aTh CIAEAYIOLINE 3aKIYeHHUA:

Hcnonb3yss cxemy, TMpeACTaBIEHHYI0 Ha puc.l MOXHO co31aTh OECKOHTAKTHOE,
OBICTPOJICHCTBYIOIIEE U pelie BPEMEHHU, M3MEHEHHUS TapaMeTPOB aKTUBHOTO CONPOTHUBIICHHS R1 nim
emkoctu C.

[IpennoxxeHHass METOAMKA TIO3BOJISET MPOU3BOANTh KAUSCTBCHHBIA aHAJIN3 YCTAHOBHUBIIUXCS
PEXKHUMOB U TIEPEXOTHBIX MPOIIECCOB LEMNEH MPU Pa3INYHBIX BapUaIUAX 1apaMETPOB.
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Abstract

The article considers the possibility of generating electricity without burning fuel by expanding
high-pressure natural gas at gas distribution stations with lower specific capital costs.

AHHOTAIUA

B cratbe paccMaTpruBaOTCA BO3MOKHOCTH HNPOU3BOACTBA JJICKTPOIHCPTHUU 0e3 CoKUraHust
TOINIMBA ACTAHIUPOBAHHUEM IIPHUPOJHOTO Ta3da BBICOKOI'O AABJICHHWA Ha ras’sopacunpeacanuTCIIbHBIX
CTaHIHUAX C MCHBIIUMH YJCIBbHBIMH KAlTUTAJIbHBIMHA 3aTpaTaMU.

Keywords: fuel natural gas, gas reduction, expander-generator unit, air heat exchanger, gas
heating, heat pump, power generation, energy efficiency.

KiroueBble c¢JI0Ba: TOIUIMBHBIN HpHpO,Z[HBIfI raz, peayuupoBaHUC Trasa, ACTAHACP-
reHepaTOPHBIN arperaT, BO3AYUIHbIN TEIJIO0OMEHHUK, MOJOTPEB Ta3a, TEMJI0BONH HAacoC, BIpabOTKa
AJIEKTPUUECKON IHEPTUH, SHEProdPHEKTUBHOCTD.

B MupoBo# dHEpreTuke NoJaBisAOUIEe KOJIMYECTBO MIEKTPOIHEPTUHU U TEIIOTHI IPOU3BOJAT
Ha YCTaHOBKAaX, HCHOJb3YIOIIMX JJsi pabOThl SHEPrui0, BBIICISAIONIYIOCS NpPU CXKUTAHUU
OpPraHUYeCKOro TOIUIMBA. 3a IMOCIEAHHE ToJbl B OOJBIIMHCTBE MPOMBIIUICHHO Pa3BUTHIX CTPaH
CO3/1aHbl W BHEAPEHBbI JOCTATOYHO COBEpPLICHHBbIE YCTAHOBKM MJsi TNpeoOpa3oBaHHsl SHEPruu
OpPraHUYECKOT0 TOIUINBA B AJIEKTPUUYECKYIO SHEPTHUIO U TEIUIOTY. [laibHelee NOBBIIEHNE TEXHUKO-
SKOHOMMYECKHUX MTOKa3aTesel TAKMX YCTAaHOBOK TpeOyeT MOMCKa HOBBIX, HETPAIUIIMOHHBIX METO/IOB,
NPUMEHEHHE KOTOPBIX TMO3BOJMIO OBl CYIIECTBEHHO MOBBICHUTh TEXHHUKO-DKOHOMHUYECKHE I10-
Ka3aTesnu paboThl SHEPTETUYECKOT0 000PYJOBaHUS U OTHOBPEMEHHO YIYUIIUTh €0 SKOJIOIHUECKHe
IIOKAa3aTeNH.

OnHOlt M3 BO3MOKHOCTEW peIlleHUs ATOM MpoOJeMbl HAa MPOMBIIUIEHHBIX HPEINPUATHSIX,
UCIOJB3YIOUIMX B KAadecTBE TOIUIMBA TNPUPOIHBIM Ta3, SBIAETCS IPUMEHEHUE JETaHIep-
reHepatopHeix arperatoB (AI'A), mpuHIMI JEHCTBUS KOTOPHIX OCHOBAaH Ha WCIOJIb30BAHUU
TEXHOJIOTUYECKOI0 NIepenaja 1aBjIeHusI TPAHCIOPTUPYEMOTO IPUPOAHOTO rasa.

MupoBas 3HEepreTuka yxe okoio 40 jeT Ucrnoiab3yeT TEXHOJOTHYECKHE ITepenapl JaBIeHUs
TPaHCIOPTUPYEMOT0 IpHpoaHOro rasa. Haumnas c¢ 70-X roxoB HpoOLUIOrO CTOJETHS, Ha psje
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ra3opacnpeeNUTeIbHbIX CTAHIUN U ra30peryIsTOPHBIX IMYHKTOB MPOMBIIUIEHHBIX NPEIIpUITUN
3ananHoit EBponbl, CIIA, a Takke Ipyrux cTpaH, CTaju YCHEIHO NCII0JIb30BaThCsl YCTAHOBKH, LEJIb
KOTOPBIX — HCIIOJIb30BaHHE M30BITOYHOIO JABJIEHUS TPAHCIOPTHUPYEMOIrO MPHUPOJHOTO rasza IJis
IIOJIyYEHUS IEKTPUUECKON SHEPIruu. ITU YCTAaHOBKHU IOJIYUNIIN Ha3BAaHUE JIETaHep-T€HEPATOPHBIE
arperatel. Ha ceromnsimmauii neHb u3BecTHbI Oojiee 200 yCTaHOBOK, MCIOJB3YIOIIUX JI€TaHJIEp-
TCHEPATOPHYI0 TEXHOJIOTHIO Uil TPOM3BOJCTBA, B OCHOBHOM, 3JIEKTpo’Hepruu. Heobxommumo
OTMETUTH, YTO MPAKTUYECKH BCE CYIIECTBYIOLIME YCTAHOBKHU Jii OOecredeHus CBOEH paboThl
TpeOyIOT COKUTaHMS TOIUIMBA, 4YTO, AK€ IMPH MCKIIOYUTEIBHO BBICOKOH HX HIHEPreTHUECKOU
3¢ (HEeKTUBHOCTH, TEM HE MEHEE, IPUBOJIUT K 3arPSA3HEHUIO OKPYIKAIOIIEH Cpebl.

[TosiBUBLIMECS B MOCIIEIHEE BpEMS TEXHUUECKHE PELIEHHSI B 00JIaCTH JIeTaHIep- TeHEPaTOPHOI
TEXHOJIOTUH MO3BOJIUIN pa3paboTaTh CXEMbl OECTOIUIMBHBIX JETaH/IeP- F€HEPAaTOPHBIX YCTAHOBOK.
B ycranoBkax Takoro tuma Juis odecrieueHust paboThl HCIIONB3YeTCs HU3KOMOTCHIUAIBHOE TEIUIO
OKpY>Karollen cpebl UM BTOPUYHBIX YHEPIeTUUECKUX PECYpPCOB.

VY CoXHSIETCS 3KOJ0THYECKasl, CUTyalluH, CBsI3aHHAas C YBEJIMYEHUEM BBIOPOCOB TOKCUYHBIX U
KaHILIEPOTEHHBIX TPOJYKTOB CrOpaHUsi, a TaKXKe BEIECTB, pa3pyLIAIOIIUX O30HOBBIN CIOM
atMocepsl. CylIecTBYIONUE METOABl OYUCTKH HE MOTYT IOJTHOCTHIO M30aBUTh OT HETATHBHBIX
MOCIIEACTBUI BBIOPOCOB. 3HAUMUTENBbHBIA Bpell OKPYXKAloIIeW cpelle HAHOCUTCA HE TOJbKO MpHU
C)KUTAaHWU TOIUIMBA, HO M TPH €ro a00bue, o0paboTKe, TPAHCIIOPTUPOBKE, 3aXOPOHEHHH €Tro
OTXOJIOB.

TepmoauHaMuveckuii aHanu3 pabOThI JAeTaHAep-TeHepaTOPHBIX arperatos, [1-3], mo3Boswi
BBISIBUTh TNPEUMYILECTBA MOJYUYEHHUsSI DJIEKTPOIHEPTUU C TPUMEHEHHUEM JeTaHep-TeHepaTOPHOM
TEXHOJIOTUU TIEpe]] MPOU3BOJCTBOM 3JIEKTPOIHEPTHH HaWOOJIEe pacIpOCTPAHEHHBIM Ha CErOAHS
CHocOOOM - Ha TETIOBBIX AJIEKTPUUYECKUX CTAHIMIX U CEIaTh CIEAYIOIINE OCHOBHBIE BBIBOIBI.

1. B nperangepe JeTaHaep-Tr€HEpAaTOPHOIO arperara IMPOUCXOIUT IpeoOpazoBaHuE
MOJIBE/ICHHOM K Ta30BOMY MOTOKY TEIIOTHl B MEXaHUUYECKYIO paboTy. ITo TpedyeT 00s13aTeIbHOro
[10/IBOJIa TEIJIOTHI K rasy (1oAorpesa ra3a) B JeTaH/1ep-TeHEPaTOPHOM arperare.

2. Jleranaep-reHepaTOpHbIE arperarbl MPeICTaBiIsIOT cOOOW yCTpOHCTBa, Ui 0OecredeHus
paboThl KOTOPBIX MOTYT OBITh TOPO3Hb WM OJHOBPEMEHHO HCIIOJIb30BaHbl KaK >SHEPIHUs,
BBIJICJISIFONIASACA TPU CKUTAHUU TOIUIMBA, TaK U BTOPUYHBIE HHEPreTUUYECKHE PECYpPChl HU3KOTO
MOTEHIIMaja U BO30OHOBIIIEMbIE HCTOUHUKH SHEPTUU.

Hcnonb3oBaHue AeTtaHaep-reHepaTopa TYpOMHHOTO THIA AJIA PEIYLHPOBAHUS M MOMYTHOM
YTUJIM3ALUKA SHEPTUU MOTOKA ras3a sl AJEKTPOCHAOKEHHS] CHUCTEM TEJIEMETPUH, TeIEMEXaHHUKH,
OCBEIICHUS U AJIEKTPOXUM3ALIUTHI MO3BOJIUT OTKAa3aTbCsl OT HEOOXOJIMMOCTH HCIIOJIb30BaHUS
TPaJULIMOHHBIX JIPOCCEIUPYIOMINUX YCTPOUCTB U MOJAKIIIOUEHUS K JTUHUAM 3JekTpornepenay (JIDII)
W IEPUOIUYECKOM Mepe3apsiiKi akKKyMYJISITOPOB 0OCITY>KUBAIOIIUM IEPCOHAIOM.

Jy1st u3yueHus mpoLeccoB, CBs3aHHBIX ¢ padboToit [II'A u TeruionacocHoit ycranosku (THY) Ha
CTAHIIMSIX TEXHOJIOTMYECKOTO TOHWKEHHsI [aBJCHHs Tra3a B CHCTeMaX Ta30CHa0KeHHs, Ha
NPEeNNpUATHIX, MWCIONb3YIOIMX B KadecTBe TOIJIMBAa MPUPOJAHBIM ra3, Obula co3jaHa
AKCIIEPUMEHTAJIbHASI YCTAHOBKA, CX€Ma KOTOPOM MPeICTaBIeHA Ha puc.1.

OCHOBHOM 4YacTbl0 SKCIEPUMEHTAIBHON YCTAaHOBKM OBLIM BO3AYIIHBINA TEIJIOBOM HAcoC
(TENJIOHOCUTEND -BO3yX), BBICOKOTOUHBIN YJIbTPa3BYKOBOH pacxoaoMep Il U3MEPEHMs pacxoja
raza (MHCTpyYMEHTaJIbHas MOTPEIIHOCTh YJIbTPa3ByKOBOTO pacxoaomepa 5%), ABa U3MEPUTEIbHBIX
komruiekca ¢ Ni-CrNi TepMonapamu.

[IpoBoamiioch Takxke H3MEpeHHe MOTpeOIsieMOl MPUBOAOM KOMIIpeccopa 3JIEKTPUUECKOM
SHEepPruu (MHCTPYMEHTAJIbHAS TIOTPEIIHOCTh MPUOOpPa U3MEPEHUS IICKTPoIHEprun - 5%0).
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Puc.1. Cxema 3kcrieprMeHTalbHON YCTAaHOBKU C JI€TaHAEp-T€HEPATOPHBIM arperarom u
BO3JYIIHBIM TEIIJIOBBIM HACOCOM JJIA ITOAOrPEBA ra3a nepe IeTaHIepoM

1,4,11 — maHOMETpBI; 2 — pacxoJJOMep rasa; 3 — IpOCCETUPYIOIIee YCTPOUCTBO; 5 — PEryisTop
naBieHus raza; 6,9,13 — naTuuKy TeMIeparypsbl raza; 7 —KoMIipeccop; 8 —Terio0OMEeHHHUK ITOI0TpeBa
raza nepez nerangepom; 10 — sanekrporeneparop; 12 — rypboaeranep

VYcTaHOBKa COJEPKUT KUHEMAaTHMUECKU COEAMHEHHBIN C AJIEKTpUYecKuM reHepaTtopoMm 10
nerannep 12. Jlerannep MNOAKIIOYAEeTCs MNapajUIeIbHO JIPOCCENMPYIOLIEMY YCTPOWCTBY 3,
pazaesnsomeMy TpyOonpoBO/Ibl BBICOKOTO M HU3KOTO JIaBieHUs. Term1000MeHHUK §, ciyKamui 1uis
IIOJIOTPEBA T'a3a BBICOKOTO JABJICHUS, SIBISETCS OJHOBPEMEHHO M KOHJIEHCATOPOM TEIJIOHACOCHOM
YCTaHOBKHM, B COCTaB KOTOPOW BXOZAT TaKKe€ KOMIpeccop 7, NPHUBOAUMBIA B JIEHCTBUE
NIEKTPOABUraTeNEM. OJEKTPUUYECKHE CBSI3M NpPEJHA3HA4YEHbl I IOAAYM DIIEKTPOIHEPTHH Ha
AJIEKTPOABUTaTENb TEIJIOHACOCHON YCTAHOBKH M BHEIIHEMY MTOTPEOUTENO0 COOTBETCTBEHHO.

VYcraHoBka paboraeT cieayromuM oOpa3oM. [a3 BBICOKOro JaBieHHs IOCTyNaeT B
TEIUTIOOOMEHHHK §, TPEIIIeH Cpenold B KOTOPOM SBISIETCS HArpPeThI BO3IYyX KOMIIpEccopa.
Harpertblii B Tem1000MeHHUKE ra3 BEICOKOTO J1aBieHus nojaaercs B aetanjep 12. I[Mocne pacmupenus
B JIeTaHJepe, ra3 HalpaBisieTcs B TpyOONpOBOJ HU3KOTO JaBJIEHUS, a MeXaHudeckas pabora,
MOJIydeHHasi B JIeTaHJepe, MpeodpazyeTcs B AJIEKTPHUECKYIO SHEpruio B anekTporeneparope 10.
Yacte 53IIEKTPOdHEPTHH, BbIPAOOTAHHOMW TIEHEpaTopoM, JOJKHA OBITh HM3pacxoJ0BaHa Ha
TEXHOJIOTUYECKHI TIOJOTPEB Ira3a mepes JeTaHaepoM nocpeactsoM Bozaymuon THY. Ocrasmascs
ANEKTPOIHEPIHsl MOXKET OBITh MOJIE3HO MCHOJIb30BaHa JJI OTHYCKAa BHEIIHEMY MOTPEOUTENI0 MIIH
IIPOU3BOJICTBA JOINOJIHUTENBHON TEIUIOTHl C MOMOIIBIO TOM € TEINIOHACOCHOW YCTaHOBKH. JTa
TEIJI0Ta MOXKET ObITh MCII0JIb30BaHA /ISl JOTIOJIHUTEIBHOTO MTOI0IPEBa r'a3a B TEIJIO0OMEHHHUKE.

W3 npuBeneHHOro omMcaHus SICHO, 4YTO Uil oOecredyeHusi paboThl TEIUIOBOTO Hacoca B
paccMaTpUBaEMbIX YCTAaHOBKAX MCHOJb3YeTCs AJIEKTPOIHEPTus, BblpaboTanHas reneparopom A,
YTO YMEHBIIAET NOJIE3HYIO JIEKTPUUYECKYI0 MOIIHOCTh YCTAHOBOK, T.€. MOITHOCTh, KOTOPask MOKET
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OBITH TIepeaHa MmoTpeduTento, mo cpaBHeHUIo ¢ JII'A, B KOTOPBIX ISl OJOTPEBA Ta3a UCTIOIb3yeTCs
TEIJI0Ta BBICOKOT'O TEMIIEPATYPHOIO MOTEHIIMANa, OTy4YEeHHAs PU CKUTAHUH TOILITUBA.

[Ipu omnpeneneHuun 3PpGEKTUBHOCTH PabOTHI IHEPrOreHEPUPYIOLIUX YCTAHOBOK B KAauyeCTBE
MEPBOOYEPETHON 3aJaun PacCMAaTPUBAETCS BBIOOP KPUTEPUEB OLEHKH 3((HEKTUBHOCTH PAOOTHI
ycTaHOBOK. OT NpaBUIBLHOTO BBIOOpAa KPUTEPUEB OICHKHM B 3HAYUTENLHOM CTENEHU 3aBHCUT
MPEACTaBUTEIBHOCTD MOJIYYEHHOTO IIPU aHAJIU3€E pe3yJibTara.

Oco6oro BHUMaHUs TPeOYET BOIPOC BHIOOPA KPUTEPHUEB TPH OLIEHKE 3 (HEKTUBHOCTH PAOOTHI
YCTaHOBOK, B COCTaB KOTOPBIX BXOIAT JETaHIEP-TCHEPATOPHBIC arperaThl. DTO OOBSICHSACTCS TEM,
yto, JII'’A He sABiIseTcs TEIJIOBOM MAIIMHOM M TPAJAULMOHHO IPUMEHSEMbIE 1 OLEHKU
3¢ (heKTHBHOCTU PabOTHI YCTAHOBOK, MPECTABISIONINX COOO0M TEIUIOBBIC MAITMHBI, KO UITUSHTHI
TMIOJIE3HOTO JEHCTBHS, B COCTaB KOTOPBIX BXOaUT Tepmuueckuii KI1JI, 3mecy ucnoab30BaHbl ObITH HE
MoryT. Heo0xommMo, TakKe, YUUTHIBATh, YTO YCTAHOBKA SBISIETCS OSCTOILTUBHOM, U B 3TOM ClIydae
JUIS pEelIeHUs MTOCTABJICHHOM 331auu B KaueCTBE KPUTEPUEB OILICHKU dPGEKTUBHOCTH pabOThl MOT'YT
OBITH PACCMOTPEHBI TaKKE, KaK AJICKTPUYECKasi MOIIHOCTh, BhipadaTeiBaeMas JII'A, anekTpudeckas
MOIIIHOCTb, OT/IaBaeMasi yCTAHOBKOM B CETh, J0JI BbIpaboTaHHOM JII'A 3JIeKTpUUECKON MOIIHOCTH,
oTaaBaeMasi B ceTbh, dkcepreruueckuii KI1J[ ycranoBku, 3¢)()eKTHBHOCTh MCIOIB30BAHUS TEILIOTHI,
MOJIBEJICHHOM K YCTaHOBKE, TEXHHUKO-KOHOMHYECKHE TTOKa3aTeNu paboThl YCTAaHOBKHU.

B paccmoTpeHHOH BbIIIE CXeME YCTAaHOBKH MPEAYCMOTPEH MOJOTPEB MAruCTPajlibHOTO Tas3a
nepea Boyckom B JII'A. Ecam ang 3TOro ucnonb3yercs TEIUIOTa, IoJjiydaemass OT BHEIIHMX
HMCTOYHUKOB (BO30OHOBJISIEMbIC UCTOYHUKU TEIUIOTHI, TPOMBIIIUICHHBIE COPOCHBIE BOJABI U T.I1.), TO
Bcs BeIpabateiBaemasi [I['A anektpuyeckas MOIIHOCTh MOXKET OBbITh HamlpaBlieHa B MECTHYIO HIIU
BHEIIIHIOIO 3JIEKTpOceTh. [Ipu OTCYTCTBUHM TaKMX MCTOYHHUKOB IMOJOTPEB OCYIIECTBISCTCA 33 CUET
TEIUJIOTHI, MOJYy4YaeMOM OT TEIUIOBBIX HACOCOB, HAa IMPHUBOJ KOTOPBIX MPUXOJUTCS 3aTpauyuBaTh
HEKOTOPYIO YacTh OJJIGKTPUYECKOW MOIMHOCTH, BbIpabaTeiBaeMoii [I'A. Dta anekTpudeckas
MOIIHOCTh CYIIIECTBEHHO 3aBUCHUT OT BHIOPAHHOTO IMKJIA TEIJIOBOIO HACOCA, TEPMOJUHAMHUYECKHIX
CBOMCTB, NMPUMEHSIEMOr0 B HEM paboyero BEIIeCTBA, a IPU BBIOPAHHBIX 3THUX (pakTOopax - OT
TEeMIIEpaTyphl, MOJTy4aeMon OT TEIJI0BOro Hacoca TerioTel. CooTHoeHneM BeipaboTanHoi B JIIA
u 3atpayeHHoil B THY paboT u ompezensercs onTuManbHas TeMIeparypa MOJorpeBa rasa, npu
KOTOPOM B CETh BBIJJAETCS MaKCUMallbHas A0J1s oydeHHOU B JII'A anekTpruiecKkoil MOLTHOCTH.

Honsa BeipabotanHoi JI['A 3JMeKTpUYECKOW MOIIHOCTH, OT/AaBaeMasi B CETh, OIMPEACIACTCS
BBIPOXKEHHEM

=T (1)

rae N JITA - DJICKTpUYECKast MOLIHOCTb, BhIpabaTeiBaemast JII'A;

N erp - d7EKTpHUEcKas MOIHOCTb, OT/JaBAEMasi YCTAHOBKON B CETh.

Tak kak, n1eTaHIep-TeHepaTOPHBIN arperar He SBISAETCA TEIUIOBOM MAallMHOM, TO K HEMY HE
npuMeHUMbl  OonbiMHCTBO mnoHATUH KIIJI, wncnonp3yeMblx OOBIYHO Ul  XapaKTEPUCTUKU
SHEPreTUYECKUX YCTAHOBOK. [IJIsl OLIEHKH €ro ¢ TOUKH 3PEHHs COBEPIIEHCTBA MPOTEKAIOIIUX B HEM
MIPOIIECCOB NMPeoOpazoBaHMsI SHEPTHUH MOKET OBITh UCTIONb30BaH dKkceprerudeckuit KI1/1 - monsrue,
MIPUMEHHMMOE K JIFOOBIM MPOIeccaM U yCTPONUCTBAM.

Okcepretnueckuit KI1J] paccmarpuBaercst 00b14HO B BUJE [66]

E
= —ZZ i @

rac ZEBX u z EBHX - CYMMBbI 3KCEPTHUU MMOTOKOB HA BXOAC B YCTAHOBKY M Ha BBIXOAC U3

Hee COOTBETCTBEHHO.
CymiecTByeT Takke U Ipyroe Bolpaxkenue st sxcepreruyeckoro KII [4]
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L

773 ) ZEBX _ZEBI)IX ’ (3)

B KOTOPOM L - OJTy4eHHBIN B CUCTEME TOJIE3HBIH 3 (PEKT, IPU ITOM MOJAraeTCs, 4YTO B CyMMY

AKCEpruil BhIXoaa E E none3ubIi 3 ekt L He BXoauT.

BBIX
C YUYE€TOM YPaBHCHUSA SKCEPIECTHICCKOI'O 0ajlaHca CHCTEMBI

ZEBX _ZEBHX =4, (4)

rje /[- cyMMapHble BHYTPEHHHUE U BHEIIHUE MOTEPU IKCEPIUH B CUCTEME, BhIpaKeHHE (2) 11t
akceprerudeckoro KITJ] MoxeT ObITh 3amrcaHo B BUJIE

. A
(G ©

ITpu TakoM METOA0IOTMYECKOM MOAX0]I€ BHYTPEHHHE OTEPU IKCEPIUU NPECTABISIOT OO0
IIOTEpPH, CBSI3aHHBIE C HEOOPATUMOCTBIO IPOLECCOB, K BHEUIHUM € IOTEPSAM OTHOCAT IOTEpU
9KCEPIrUHM, BbI3BaHHbIE B3aUMOJICHCTBHEM CHCTEMBI C OKpYXKaroleil cpesioi.

PaccMoTpeHHbIe 3aBUCUMOCTH OTHOCSITCS K 3KCEPIHH, [TOJIy4eHHOM razom npu nojgorpese. Ho
MIOJIOTPEB ra3a MOXKET OCYLIECTBIATHCS 3a CUET TEIUIOThI, OTOMPAEMO OT Pa3JIMYHBIX HCTOYHHUKOB,
U, COOTBETCTBEHHO, COMPOBOXKIATHCS PA3NIMYHBIMU MOTEPSIMU 3KCEPruu. B 3aBucHUMOCTH OT TuIa
MCTOYHMKA 3aTpaThl KCEPrMH Ha MOJOrPeB rasza OyAyT paziIUYHBIMU M, CIIE€IOBaTENIbHO, OyIyT
pasznnuHbIMU 3Kceprerruueckue KII/I nerannep-reHeparopHON yCTaHOBKH.

[IpenBapuTenpHplii  aHAMU3  1€€COO0OPA3HOCTH MPUMEHEHHs TOr0 WIM HHOTO U3
PacCMOTPEHHBIX BbIIIE KPUTEPUEB MOKA3bIBAET, UTO HAUOOJbIlIEE MPAKTUYECKOE 3HAUYEHUE HUMEIOT:
nons BeipaboTanHoi JII'A snextpuueckoit MomHoctH u skcepreruueckuid KI1/1 ycranoBku. OgHako
IIPU PELIEHUN YaCTHBIX 3aj[a4, MOT'yT HalTH PUMEHEHHUE U JPYTue KPUTEPUU.

Crnenyer mNOAYEPKHYTb, 4YTO MPAKTUUYECKH BCE H3BECTHBIE IPOEKThl HCIOJIb30BAHUSA
M30BITOYHON PHEPTUU JABICHHS ra3a IpPU €ro peAylHpPOBAHWU B CHCTEMaxX ra3opachpeiesieHus U
noTpeOsIeHnsl HallpaBJIeHbl Ha MPOU3BOACTBO UIEKTpHUECKOW 3Hepruu. OnHako mpu aguabaTHOM
paciiipeHuH Ta3a ¢ OT/Jayeil BHEIIHeW paboThl CYIIECTBEHHO CHMXKAETCS TeMIleparypa pabouero
Tena, BEJIMYMHA 3TOTO CHMIKEHUS ONPENENAECTCS OTHOLIEHUEM JAABJIEHUN Ha BXOAE M BBIXOE
paciIMpUTENbHON MalIMHBI (IeTaHAepa).

Pacuertsl nokassiBaroT [5], 4TO IpHU NOHWKEHUH JaBieHus ras3a ¢ 1,2 no 0,3 MIla remneparypa
ero cHmkaercs Ha 50—60 °C (B 3aBUCHMOCTH OT cocTaBa raza u 3¢pGeKTUBHOCTH Aetanaepa). [Ipu
YBEJIMYEHUM CTENEHU MOHMXKeHUs naBieHus 1o 6 (or 1,8 mo 0,3 MIla) pa3sHocTh Temmeparyp
Bo3pacrtaer 1o 70—80 °C. Ecim npuHATH, 9TO TeMmrepaTypa ra3a Ha BXojie B MammHy paBHa 20 °C,
TemIeparypa notoka nocie pacumperus coctaBut -30 — -40 °C B nepBom u -50 — -60 °C Bo BTOpom
Clly4asx.

ITpu mpoBeaeHuu Mccae0BaHus TpeOOBAIOCh BBIBOAUTH YCTAHOBKY (pHUC.2) B CTAl[MOHAPHBIN
peXUM pabOTHI, KOIZa M3MEHEHHE H3MEPSEMBbIX BEJIMYMH HE IMPOUCXOJUT, JUOO MPOUCXOIUT
HE3HAYUTENIBHOE X M3MEHEHHE. OTKIIOHEHHE U3MEPSEMOM BEIMYUHBI B 9TOM CIIydae HE JOJDKHO
MPUBOJIUTh K 3aBBILICHUIO TOTPENIHOCTH BCETO AKCIEpPUMEHTa. Eciau OTKIOHEHHE H3MepseMBbIX
BEJIMYMH OT UX CPEAHUX BEJIWYHH COCTABISIO MeHee 5 % (Ui TaHHOW CepUU SKCIIEPUMEHTOB), TO
M0JIarajioch, YTO TAaKOM MPOIECC MOXHO CUYUTATh CTallMOHApHBIM. Kpome Toro, mpu BbIXoje Ha
CTaLlMOHAPHBII PEKUM HE JOJDKHO OBUIO MPOUCXOAUTH OTKIFOUEHHUS] KOMIIpeccopa.
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~ Jdetanaep Beixox rasa
HH3KOT0

AABJIeHHA

Bxopa rasa
Ten1000MeHHAK b BBICOKOTO JaBJIeHHES

JdaT4auk
TeMIepaTypsl

Kopnyc
JeTaHJep-reHepaTopa

-

Pery.rmfop
AaBJIeHHA

| Komnpeccop |

Puc.2. ®parmeHThI 1eTaHIep-reHepaTOPHOro arperaTta
Hcxonnble qanHble U1 pacyéTa:
pew = 0,709 kr/M3; t =40 °C; P,, = 0,6 MIIa; P,,,, = 0,15 MIIa;
Q = 810000 m3/mec.
NunuBuayanpHas razoBas nmoctostHHas R, kJk/kr-K, s ra30Boi cMecH IpUpOIHOTO Ta3a:

Re o 831\ g ilwkr K.
M. 1597

M
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rne M, — mMonekynspras macca rasoBoii cMecu, kr/kmonb; R,— yHuBepcanmbHas rasosas
nocrosaHas, JIx/(mons-K); Ry =8,314 JLx/(Monb-K) .

Mouaekyasipaasi Macca razosoii cmecu, M, | kr/kmois:
M., = Pu, - 22,4=0,709-22,4 =15,97 kr/xmoinb

rae V; — oObéMHBIC KOHIIEHTpAIMd KOMIOHEHTOB rasza, %: V; — (90-97,9%) o0bnémuas
koHueHrpauuss merana; V,— (0,75-4,75%) oOwnémuas konueHtpauus stana; Vi— (0,30-1,2%)
o0béMHas koHieHTparus npomana; V,— (0,01-0,5%) o6bémHas konueHTparus I-oyrana; Vs— (0-
0,4%) o0bEéMHast koHIeHTpanus N-Oyrana; Vg— (0-0,2%) 00béMHAs KOHIIEHTpaIysl i-nieHTana; V,—
(0-0,15%) oOwvémuas konmentpaius N-neHrana; Vg— (0-0,3%) 00bEMHAs KOHIIEHTpAIMsI TeKCaHa,
Vo— (0,1-2,5%) oObémHas KoHIeHTpamus yraekuciaoro rasza; Vip— (0,2-1,3%) o0némuas
KoHIeHTpanus a3ota; V31— (0-0,3%) 00bEMHast KOHIIEHTpAIIHs KUCIOPOIa.

m;— MOJISIpHasi Macca KOMIIOHEHTOB, Kr/mMoJib: M, =16,04 - monspHas macca merana; M,
=30,07 - monsipHas Macca stana; M; =44,09 - monsipaast macca nponana; M, =58,12 - monsipras macca
I-Oyrana; M; =58,12 - monsipHas macca N-6yrana; M =72,15 - monspuas macca i-nenrana; M, =72,15
- MoJisipHas Macca N-mientana; My =86,18 - momsipHas macca rekcana; My =44,01 - monspHas macca

yraekucioro rasa; M, =28,01 - monsipuas macca azora; M; =31,99 - monsipHas Macca KUCIopoa.

Ilepenan sHTaNBIUK IPU aMabaTHYECKOM HPOLIECCE paCIIMpPenHus ra3a, Hyy, kJx/kr, B
JeTaHiep—TeHepaTope:
E 13-1

P 13
Hy =Rt 1] P | 1 280 0033.0523.313 1 %253 | ™ | 21081 i
-1 p ) |13 0,6

r71e Z — KO3(QPUIMECHT COKUMAEMOCTH, B 3aBHCUMOCTH OT TeMITepaTypsl u aapieHus; Z = 0,9933;
k — 0OBEMHBII TOKa3aTe b aauadaThl, B 3aBUCUMOCTH OT TeMIIEpaTypbl M JaBJCHUS (EClU JaHa
IUIOTHOCTh CMECH Py, TO k = 1,3); k =1,3; R — unauBuayansHast razoBast mocrosiauast, Jpx/kr-K; T —
TeMmepaTypa rasa Ha Bxoje B JITA, °K; rne T = t + 273; t — °C; P,,— naBnenue rasa Ha Bxoze B JITA,
MI1Ia; P,, .~ laBIeHue ra3a Ha Beixoze u3 JJIA, MIla. T =t + 273=40+273=313 °C.

OO0BLEMHBIN MOKa3aTe) b aTHA0aThI:

>k, -V,
kv — VI 1 ,
100

rIe Vi — 00bEMHBIC KOHIIEHTPAIIMU KOMIIOHEHTOB Ta3a, %o.

k,i— o0béMHBIIT moKka3aTeab aguadatTel: k,;= 1,3144 — 0OBEMHBIN TIOKa3aTeNb aquadaThI
MetaHa; k,,= 1,1405 — oO0bEéMHBIN Toka3aTenb amuabatel 3TtaHa; k,; = 1,2181 — 00BEMHBIIM
MoKasaresb aanadaTsl npomnaua; k,,, = 1,4192 — 06EMHBII OKa3aTenb aquabdatel a3ota; k,s= 1,2232
— O0OBEMHBIN TOKa3aTenb aguabdaThl yriIeKucioro rasa; k,e = 1,4085 — oOBEMHBIIN TIOKa3aTenb
aanabaTel KHUCIOpoa.

t — (10— 90)—remmeparypa raza Ha Bxojae B JII'A, °C; P,,— naBneHue rasa Ha Bxoze B JIT'A,
MIla; B,,— (0,5 —5,5) — naBnenue raza Ha Bxoje B JI['A; B, ,— laBjcHue ra3a Ha Bbixone u3 ['A,
MIla; P, «— (0,1 — 2) — naBnenue ra3a Ha Beixoje u3 JAA.

MaccoBslit pacxoa nmpupozaHoro raza G, sepes I'PII, kr/c:

G- Q. P _ 1125-0,709

=0,222kr/c
3600 3600
re Q— pacxos rasa, M> /4; pey— IUIOTHOCTH ra30BOi CMecH, %
810000
Q. 2__ =1125 M° /4

T 30.24 3024
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HomunanbHas pacrionaraemas MOIIHOCTE Nyra, KBT, KOTOpas MOXKET OBITH MOJTyYeHa TIPH
momotiu AI'A:
Nora = G- Hyn= 0,222-193,1-0,7802 = 33,45 xBr

rae G — MaccoBblii pacxXoJl IPUPOIHOTO ra3a, Kr/c; Hy;— nepenan suranbnuu, KJIxK/Kr; 7 —
o6uwmit KITJT JICA:
77 = nre]-[ ' 770 = Ol 94'1' 01 83 = 0, 7802;

31€Ch Npey = 0,94 Nyex = 1; 119 = 0,83.

Pe3ynbTarthl TEOPETUYECKOT0 M OKCIEPUMEHTAIBHOIO PACYETOB JOJIU DJIEKTPOIHEPTHUH,
BBIJIJaBAEMOM B CETh, IIPU HMCIOJIB30BAHUH JIJIs MOJorpeBa rasa po3aymHoi THY u naBnennn Ha
BXO/JIC ¥ BBIXOJIC CTAHIIMH TEXHOJOTHYECKOro nonmkenus aapienus 0,6/0,15 MIla npencraBieHsl B
Tabm. 1

Tabnmma 1
Pe3ynbTaThl TEOPETHYECKOTO M KCIIEPUMEHTAILHOTO PacyeTOB
%
PacuerHbie JlanHbI€e
ITapameTpsI pacxoxaeHust
JaHHBIE | DKCIIEPUMEHTA
pe3yJbTaToB

Bo3aymnasi TenJioHACOCHAsI yCTAHOBKA
Temnora, moyuyeHHast Ta3oM B
TEII000MEHHHUKE rmoiorpeBa rasza nepexa A, 13,1 12,9 -1,53
kJIx/c
Pacxon Bo3ayxa B koHType BozayiHoit THY, 0,127 0,125 -1,57
Kr/C
MomHoCTh, oTpebasieMas KoMmnpeccopom, KBt 14,99 15,22 +1,51
JleTaHaep-reHepaTOPHBIi arperar
DneKTpuueckas MOIIHOCTh, BbIpabaThiBaeMasi
Temmnepatypa ra3a Ha Beixoje u3 [AI'A, K 50,3 51,21 +1,81
JloJ1s 31eKTPO3HEPrUH, BbI1aBA€MOU B CETh: 0,375 0,368 -1,86

I'onoBas BeIpaboTka snektposHeprun JIIA:

W,Z[FA = NI[FA 0,24 -7 =33,45- 24 -350 = 280980 kBT - u/rox

r7ie T- NPOAOJDKUTENbHOCTh paboTsl JII'A B rony; T = 350 gHel.
CpenHeroioBoit TapuQ Ha MOKYIHYIO 3JIEKTPOIHEPTUI0

I1,, =0,048/xBt - u.
CHmKXeHue 3aTpar:

AT =W, -1, = 280980-0,04$ =11240

Takum oOpa3oMm, cymMMapHbI 3KOHOMUYECKHI 3()PeKT OoT BHEApPEHHs PEKOMEHAALUN 0
MOBBIIIEHUIO 3HEProd((EKTUBHOCTH U PECypcocOepekeHHsl TEXHOJIOTHUH pelyllupOBaHUs ras3a
COCTAaBHJI OJJMHHA/IATE THICSY JIBECTU COPOK J0JIJIAPOB B IO,
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