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The presented work is dedicated to the study of the structural composition and species diversity of the noso-
comial mycobiota formed in dental clinics. It was found that the mycobiota formed in dental clinics consisted of
30 species of fungi belonging to 12 genera. It was determined that representatives of 3 genera, including Penicil-
lium, Aspergillus and Candidum, are widespread in dental offices and make up 63.3% of the total mycobiota. At
the same time, it was clarified that the density of microscopic fungi spreading in the atmospheric air of dental

offices varies between 300-350 CFU/m?.

Keywords: dental clinic, nosocomial mycobiota, structural organization, species diversity, density of fungi,

environmental factors.

Fungi living in the environment together with
other living organisms have strong competitive ability
and are characterized by a fairly wide range of distribu-
tion. It should be noted that the violation of the bioeco-
logical balance, as in natural ecosystems, has led to
these and other changes in the lifestyle of living organ-
isms living in anthropogenic environments, especially
microscopic fungi [1; 2; 4]. Thus, in the environment
where the navels fall, the hyphal forms related to pro-
duction processes, large-scale contamination relations
with the environment, active metabolism, adaptation to
different environmental conditions, rapid transfor-
mation into saprotrophic or clinical forms, etc., can be
obtained. The fungi that contain the mentioned proper-
ties, especially the species belonging to the genera As-
pergillus, Penicillium,  Trichoderma, Mucor,
Cladosporium, Scopulariopsis, Stachybotrys, Stem-
phyllium, easily migrate to buildings of various pur-
poses, including health care facilities, and after a cer-
tain period of time show pathogenic properties and
soon pathologies of mycotic origin are manifested
[3;6;7] . In particular, the presence of A.flavus, A.fu-
migatus, A.glaucus, A.niger, A.nidulans and A.terreus
species belonging to the genus Aspergillus is more dan-
gerous and can be considered a risk factor for the health
of patients with low immune status. At the same time,
it became known that in any place, including in
healthcare facilities, hydrothermal parameters are out
of control or the creation of an imbalance situation
leads to the enrichment of the pathogenic composition
of the formed mycobiota both in terms of humber and
species diversity, and leads to an increase in the expan-
sion activity of the above-mentioned fungi [9;10].

The purpose of the presented work is devoted to
the study of the structural organization of nosocomial
mycobiota formed in stomatological clinics and their
species diversity.

Material and methods:

The Republican Stomatology Center, the dental
clinic of AMU and 5 dental offices operating in Baku
were selected as research objects and studied from the
mycological aspect. The sedimentation method was
used to take samples from the air environment of dental
rooms. At this time, Petri dishes filled with Capek-
Doks or Saburo nutrient media were kept open for 30
minutes at a height of 1-1.5 m from the ground. At the
same time, samples were taken from the surface of the
floor, ceiling, walls, medical instruments of the room,
as well as from the oral cavity of the patients by the
application method and inoculated in the indicated food
environments. Colonies were counted on the 7th day of
cultivation. The obtained results were expressed by cal-
culating CFU either in Im? air or in 1 g of applied ma-
terial. In order to obtain a pure culture, it was consid-
ered appropriate to conduct the experiments in 4-6 rep-
etitions. Known determinants were used to identify and
determine species affiliation of the studied mushroom
species.

The frequency of occurrence of fungi is expressed
by increasing the ratio of the studied species to the total
number of mycobiota by 100 times. Those with more
than 40% are considered dominant, those between 20-
40% are common, and those below 20% are considered
rare [5; 8; 11].
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Results and discussion

As a result of our research, it was determined that
30 species of fungi belonging to 12 genera participate
in the structural organization of nosocomial mycobiota
formed in dental clinics and offices located in Baku (ta-
ble 1). The comparative characterization of nosocomial
mycobiota according to the genus composition clearly
shows that 3 genera, including Penicillium, Aspergillus
and Candidum, are dominant. Thus, Penicillium genus
7 species or 23.3%, Aspergillus and Candidum genera
each 6 species or 40% make up 63.3% of the total my-
cobiota. Also, Alternaria and Cladosporium were rep-
resented within the mycobiota with 2 species each or

13.4%. Each of the 7 genera remaining on the ground
is 1 species and they make up 23.1% of the total myco-
biota. At the same time, the genera that make up the
nosocomial mycobiota were analyzed according to the
frequency of occurrence and the following results were
obtained: Penicillium 85-95%, Aspergillus 45-50%,
Candidum and Cladosporium 40-45%, Alternaria 35-
40%, Rhizomucor and Rhizopus 15- 20%, Eurotium
and Geotrichum 10-15%, remaining genera 5-10%.
Also, it was found that the average numerical value of
the spore concentration collected in the atmospheric air
after the sporulation of the microscopic fungi living in
the dental offices varies between 15-120 CFU/m?,
Table 1

Structural organization of nosocomial mycobiota formed in dental clinics and offices

Ne Genus fungi Species fungi
. Aspergillus clavatus Desm; A.fumugatus Fresen; A.niger Tiegh; A.nidulans G.Winter;
1 | Aspergillus (1/6) A.terreus Thom; A.ustus Bainier.
2 | Alternaria (1/2) | Altrnaria alternata (Fr.) Keissl; A.tenuissima Wiltsch.
Candida (1/6) Candida albicans Berkhout; C.dubliniensis Bucvley; C.glaburata Robin; C.krusei
Berkhout; C.stellatoidea Bucvley; C.tropicalis Grenb.
4 (Cll[azc;osporlum Cladosporium cladosporioides (Fresen) de Vries; C.herbarum Pers.:Fr..) Link .
5 | Eurotium (1/1) Eurotium amstelodami Mangin.
Geotrichum - . .
6 (1/1) Geotrichium candidum Link.
7 | Humicola (1/1) Humicola grisea Traaen.
8 | Penicillium (1/7) Penicillium capsulatum Raper et Fennel; P.citrinum Thom; P.decumbens Thom; P.ex-
pansum Link; P.chrysogenum Thom; P.verrucosum Dierckx; P.viridicatum Westling.
9 (Slc/(ip))ularlopsw Scopulariopsis brevicaulis (Sacc.) Bainier.
10 (Slp/cl);otrlchum Sporotrichum pruinosum Gelman et Abbot.
11 (er)llz)omucor Rhizomucor pusillus M.A.Shipper.
12 | Rhizopus (1/1) Rhizopus arrhizus A.Fischer.

It was determined that the density of microscopic
fungi spreading in the atmospheric air of dental offices
varies between 300-350 CFU/m?. As it can be seen, the
mentioned index is quite lower than the micronormal (<
500 CFU/m?) determined by the World Health Organi-
zation (WHO) for indoor spaces. In our opinion, this is
directly related to sanitary-hygienic work carried out in
hospital buildings, including dental clinics. Also, de-
spite the satisfactory level of conditions created, the mi-
gration of microscopic fungi that are widespread in the
environment through the ventilation system to hospital
buildings, including the internal environment of dental
offices, is an almost unstoppable process. At the same
time, the cooling of dental offices through air condi-
tioners leads to a sufficient increase of humidity in the
room, which creates fertile conditions for the reproduc-
tion of fungi. Therefore, the concentration of fungal
spores in the atmospheric air of hospital buildings, in-
cluding dental offices, is always high, and patients are
infected with mycotic pathologies by the aerogenous
route.

Thus, the nosocomial mycobiota formed in
healthcare facilities, including dental clinics and of-
fices, is characterized by a fairly rich variety of species
and mainly acts in the form of bioaerosolized particles.
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AHHOTAIHSA

T'opsl YipkeHOYpBIITAY (MIEPEBOIUTCS KaK OOJBINAsi B3IBIOUBINASCS TOpa) ABJSAIOTCA 000COOJIECHHBIM FOTO-
BOCTOUHBIM paiionoM Kaparayckoro duiopuctudeckoro okpyra. B oporpadudeckom moHUMaHUK 3TH TOPBI SBIIS-
IOTCS KpaiiHel 3armaqHol aHTUKINHAIBI0 Kuprusckoro xpebTa, 10yKHbIC UTeH(BI KOTOPOH COMPUKACalOTCS C BO-
CTOYHBIM MakpockitoHoM Maioro (FOro-Bocrounoro) Kaparay. AGCOMIOTHBIE BBICOTHI 37I€Ch KOIe0I0TCs 0T 650
M HaJl YPOBHEM MOps 110 MOTHOXBAM | Iiekidam u g0 1138 M Ha BepmmHe. ['€0JOTHYIeCKH 3TO OTHOCHTEILHO
MOJIOZIBIC TOPBI, 00Pa30BaBIIKECS B PE3ybTaTe TEKTOHUUECKOH HHTPY3HH TPAHUTA, ITOAHSBIIETO U Pa30PBABIIETO
Ha 9aCTH TOJIIHW BEPXHCACBOHCKUX U HMXKHC-KAMCHHOYT'OJIbHBIX U3BECCTHAKOBBIX U IIECHAHUKOBBIX MOPCKHUX OT-
JIOXKEHUM.

Abstract

The Ulkenburyltau Mountains (translated as a large rearing mountain) are a separate southeastern region of
the Karatau floristic district. In an orographic sense, these mountains are the extreme western anticline of the
Kyrgyz Range, the southern plumes of which are in contact with the eastern macroslope of the Small (South-
Eastern) Karatau. Absolute heights here range from 650 m above sea level along the foothills and trails to 1138 m
at the top. Geologically, these are relatively young mountains, formed as a result of tectonic intrusion of granite,
which uplifted and tore apart strata of Upper Devonian and Lower Carboniferous limestone and sandstone marine
sediments.

KuoueBble ciioBa: HOBO)KaMOyJICKUi (hochopHbIi 3aBo, kKazdocdar, GUTOLEHETOT S, PACTCHHS, MECTO-

pOXKACHHUS.

Keywords: Novodzhambul phosphorus plant, kazphosphate, phytocenology, plants, deposits.

Lenp uccnemoBaTenbcKkoil pabOTHl - CHCTEMATH-
YecKui aHanu3 ypOaHOMIOPBI pacTeHH, BCTpEYaro-
muxcst Ha reppuropun Kasdocoar, u onpenenenue 00-
IET0 BUIOBOTO COCTaBa (hIIOPHI.

Bo-nepBbIX, OCHOBHOH [JE€ATENBHOCTHIO 3aBOJA
AO «Kaszdochar» sBisercs nobbiua U nepepadoTka
(dochopHOii pyIbl HA MECTOPOKIECHUSX, PACIIONOKEH-
HbIX B JKaMOBLICKOH 00J1acTH, 0OOoTralieHne u nepepa-
60TKa CBIPBs, POU3BOACTBO MHUHEPAIBHBIX yI00pe-
HUH, )xenToro ¢pocdopa u pochopcoaepxareii mpoIy-
kuuu. [Ipogykius peanmsyercs B OCHOBHOM Ha
9KCIOPT W YaCTUYHO HAa BHYTPEHHUH PHIHOK Peciry0-
nnkn Kazaxcran.

Bo-BTOpBIX, YibkeH Bypbuitayckoe mecTopoxie-
HHE B I€0JIOTMYECKOM CTPOSHHH PUHUMAIOT y4acTHE
OTJIO’KEHHUS M3BECTKOBO-TUIICOBOM CBUTBI HIYKHETO Ka-
pooHa (C1). VI3 3TUX OTJIOKEHHUH Ha IUIOMAAN MECTO-
POXKJICHUS PACIIPOCTPAHCHBI TUTACTHI TUTICA C BMEIIA0-
HIMMH €T0 HIDKE U BBILIENISKAIUMA U3BECTHIKAMH.

CTpyKTypa CIIO)KEHa CKJIaJKaMH, TaKUMH Kak
TUTABHUKHW ¥ Majiblpl. KeHTacoBeIi miacT, o6pa3oBas-
mmiics B anoxy Buse, coctonT u3 cynsgarno-kapOoHa-
THBIX TIOPOJI, IpOCTUpatoIIiXcs Ha 18-25 kM BIOIb ce-
BEPHOTO CKJIOHA Bosbpmoro Bypeuitayckoro noaHstus.
JlarHOE OOCTOSATENBCTBO CHOPMHUPOBATIO MO3AUKY H3
COYCTAHUS KUCIBIX U IIEIOYHBIX IT0YB.

Ha mecTopoxneHnn umeercs 5 y4acTKOB, B KO-
TOPBIX YCTaHOBIICHO, YTO TUIICOBAs PyIa COCTOUT W3 4
cnoeB. Crou paszieleHbl U3BECTHAKOBBIMU W TJIMHUC-
TBIMH CJIAHIICBBIMH IUTacTaMu TonmuHoi 0,2-1,3 M. B
TIyOOKHX CJOSX CeUeHHs HabOIroaeTcs mpeBpalieHue
THUIICA B aHTUAPUA. [ UIIC METKOKPUCTAIUIMICCKHM, Oe-
JIOTO 1IBETA, ILIOTHBIN. Ero pasmep B KeHTace NOCTH-
raet 92%. ®oup no kareropun A+B+C cocraBun 50,4
MiH. fojut. T. C 1961 roga MecToposkIeHue OCBanBaeT
MK “KamOpuITHIC”.

XapakTepHOi 0COOCHHOCTBIO ITHX TOP SBISETCS
MTOYTH TIOJTHOE OTCYTCTBHE KAKHX-JIMOO POIHHUKOB U
pyYbeB, a BcS BOJAa OT OCagKOB JPEHAKUPYET H
BBICAYMBAETCS HA paBHUHE. ['0JJ0BOE KOJIMUYECTBO Oca-
JIKOB, BBITIA/IAIOIINX TIIABHBIM 00pa30M B 3UMHE-BECEH-
Hul nepuos, He npesbimaeT 350 mm. Xapakrep pacTu-
TENBHOCTH 37€Ch TOBOJBHO apHIHBIN ¢ Tpeobiaaa-
HUEeM 3(heMepoB U 3peMepOousIoB.

O0beKThI U METOIBI UCCJIETOBAHMS.

B kauectBe 00BEKTa HCCIIEAOBAHUS CIYXKIUIA (U-
TOIICHOJIOTHSI PACTEHUH, BCTPEYAIOIINXCS B TIPUJIETal0-
UX TeppUTOpUsX mpousBoacTa HIAD3.

OO6mmii B B XapaKkTEpPUCTHKA penbeda ¢ yKasza-
HUEM BBICOTHI OOBCKTAa HCCICIOBAHWN YKa3aHbl Ha

puc.1.(1)
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1-pucynox. Obwuii 6ud u xapaxmepucmuxa peiveqpa ¢ yKasanuem 6blcomvl 00beKma uccie008anul.

OOBeKTa HCCIICIOBAHUM YCIIOBHO PAa3IeNiIN Ha
JIBa: TIEPBBIM — 3TO YYACTKH MpUJIETAIONIUE HETOCPE-
CTBEHHO K MPOW3BOJCTBEHHOW TEPPUTOPUU 3aBOJA
HA®3. Bropoe — 3TO MECTOPOXXIEHHE THUIICOBOTO
T ~~

~ e
o~ ") e
J;
i
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PaiioHHBIN LIEHTP U OAHOMMEHHAS KEJIE3HOA0PO-
JKHasl CTaHLMs oc. Acca HaxoAuTcs B 16 KM K ceBepy
OT MECTOPOXKICHUS, F0’)KHEE KOTOPOH MPOXOIUT JKele-
3HOJI0pO’KHas BeTka Tapas-Kaparay-XKanatac (2).

Pe3yabTaThl Hccie10BaHUS.

IIpou3BOACTBO TOPHBIX PabOT COIMPOBOXKIACTCS
BbIJICJICHHEM B aTMocdepy Kapbepa BpeIHbIX I'a3000-
Pa3HBIX U a3PO30JIbHBIN PUMECEH, a YBEJIMUEHUE TITy-
OWHBI Kapbepa MPUBOIUT K PE3KOMY YXY/IIIICHHUIO €CTe-
CTBCHHOTO BO3JyXOOOMEHa B KapbepHOM  IPO-
CTpaHCTBe. BHYTpeHHHE WCTOYHHKH, K KOTOPBIM
OTHOCSITCSL BCE€ TEXHOJIOTMYECKUE TMPOLECCHl, Ka-
PBEpHBIC aBTOIOPOTH, BHIBETPUBAHIE OOPTOB Kapbepa
TP OTCYTCTBHH HIIM HEIOCTATOYHOHN 3(PPEKTHBHOCTH
cpenctB 60pbObI, KaK MPaBUIIO, MPUBOJIAT K MECTHBIM
3arpsi3HEHUSAM aTMoc(hepsl Ha OTAEIBHBIX y4acTKax U

Pucynox 2. Tonoepagpuueckas xapma pacnonoosicenusn Ynvken Bypynmay u sasooa HD3.

KaMHsl YIIbKeH-Bypyil siBiisieTcs yacTbio Y bKeH-bypy-
JITAYCKOI'O MECTOPOXKIACHHUS TUIICa U B aIMUHUCTPATH-
BHOM OTHOUICHHH HaxoJuTcs B JKaMOBUICKOM paiioHe
JKamoObuickoit obmactu B 35 kM Kk 3amagy ot r.Tapas

(puc. 2).

- ] A;l?‘"/\

pabounx Mecrax. 3arpsizHeHHe aTMocepbl Kapbepa
MBLIBIO ¥ Fa3aMH IIPOUCXOIUT TAKXKE U IPU B3PBIBHBIX
paborax, B pe3yJbTare KOTOpBIX B aTMochepy BbIaes-
FOTCS IIBIJIb, OKUCH YTJIEPOA U OKUCIIBI a30Ta. bosnbmas
4acTh BPEOHBIX IpUMecell NpH B3pbiBax BB BbIOpa-
CBHIBAIOTCSl B BO3JYX B BHJE IbUIEra30BOro obiaka.
YacTh SIIOBUTBIX Ta30B OCTaeTCsl B OTOWUTOW TOPHOM
Macce ¥ IOCTEeIIeHHO BbLensieTcs B atMocdepy. [Ipak-
THKa OOpBOBI C IBIIE-TA30BBIICIICHHEM IOKa3bIBAET,
YTO JUIsl 00eCTIeYeHUs] HOPMAJIBHBIX CAHUTapHO-THTHe-
HUYECKHX YCIIOBHH TPY/la B Kapbepe He00XOJUMO TIPH-
MEHSATh KOMIUIEKC HH)KEHEPHO-TEXHUYECKUX 1 OPTraHy-
3aLIUOHHBIX MEPONIPUATUH MO NPEAYNPEKICHHIO MbLIE
ra30BbIIEIEHUS, N0 MOAABICHHUIO BUTAIOLIEH NbUIM B
Kapbepe (puc.3).
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OCHOBHBIMU MEPOTPHUIATUAMHU IO OOpBOE C MbI-
JIBIO TIpY OyPEHHUH CKBaYKUH SBIISIETCS MOKPOE IBLICTIO-
JABJIICHUEC C TOMOINBI0 BO3AYITHO-BOJSHONH CMECH.
VY aenbHbIi pacxon BoAsl Ha 1,0 .M. CKBa>KUHBI OIIpe-
JISITATCS U3 BBIPOKCHUS:

q=0,785d? p (Won — Wp) / 100, /M,

Pucynox 3. Maccogulil 63pbl8 Ha OMKPbLIMBIX 20PHBIX paOOMax

rae: d — nuamMerp CKBaXKHUHBI, M; p — IUIOTHOCTh
ropHsIx nopoz, 2850xr/m%; Wy, — ecTecTBeHHas BIIak-
HOCTh mopo, 1,0 %; Won — onTHMaabHas BJIaXKHOCTh
OypoBoii Menouu, 50 %. YaempHBIM pacXxoj BOJBI Ha
1,0 M cKkBaKMHBI COCTaBHT: bypoBoii ctanok CaHIBHK
AI 310 — 20 n/m. B Ttabnume Nel mpuBemeH pacxon
BOJIBI [T OYpEHUS B3PBIBHBIX CKBa)KHH.

Tabmuna Nel.
Pacxou BoJibl [Utsi OYpeHHUs B3PBIBHBIX CKBaXUH
Ne n/nm HaunMeHoBaHMe IOKa3aTes el En. uzm. Iloka3arenu
1 I'oy10Bo# 00beM OYPOBBIX PadOT M 3800
2 I'oy10Bo# 00beM OYPOBBIX PadOT M 15
3 I"o/10B0#i pacxo/1 BOJibl M 76000
4 CMeHHBIH pacXoj BOJbI: M 300

Jlyist BBISIBIGHUST (JIOPBI CUUTAIM JOCTATOYHBIM
PETUCTPUPOBATh BCE BCTPEUEHHBIC BUIBI PacTEeHUil
yKa3aHUEM HX MECTOOOMTaHHUH, OJJHAKO JIYYIIM BapH-
AQHTOM BBISIBIICHUS (UIOPHI U OCOOCHHO XapaKTepH-
CTHKH NapIMAIBHBIX (IOp CUMTaIN reo00TaHMYECKHE
OIIMCAHUSL.

I'eoboTaHnYecKoe OMMCaHWE KaK M3BECTHO 3TO
TIOJIHBIN CITUCOK BHJOB PacTUTEIHLHOIO COOOIIECTBa C
yKa3aHHEM HX KOJIMUECTBEHHOro ydacTus. Kaxmoe

1. Dodartia orientalis L. - [loxapuusi BocTouHast

Otaen: Magnoliophyta
Knacc: Magnoliopsida
Topsimok: Scrophulariales
CewmetictBo: Scrophulariaceae
Pon: Dodartia

Bua: Dodartia orientalis L.

onucaHne 00sA3aTeIBHO MOYYaad TONOrpapHuIEecKyro
MIPUBSI3KY K MECTHOCTH, YTOOBI MPH KEJTAHUH MOXKHO
OBUIO HAMTH TO MECTO, I/Ie OHO BBITIOJIHSIIOCH, M XapakK-
TEPUCTHUKY SKOJIOTHIECKUX YCIOBUII (TTI0JI0XKEHHUE B pe-
nbede U xapakTep Mectooburanus). OuToneHoIorNA
pacTeHHWii Ha TEPPUTOPHH, NpPHIETAaomed K 3aBOIY
HA®3 u mecTopoxaeHuio 100bau Tumca YiabpkeH By-
pya nokazansl Ha puc.4 (3).
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2. Glycyrrhiza uralensis- Costonka ypaiabckas

Otxen: Magnoliophyta
Kiacc: Magnoliopsida
Iopsnok: Fabales
CewmeiictBo: Fabaceae
Pon: Glycyrrhiza

Buga: Glycyrrhiza uralensis

3. Mentha asiatica- Msara azuarckas
Otnen: Magnoliophyta

Knacc: Magnoliopsida

Iopsnok: Lamiales

CewmetictBo: Lamiaceae

Pox: Mentha

Bun: Mentha asiatica Boriss.

4. Artemisia scoparia- TloabIHb BeHUYHAS

Otaen: Magnoliophyta
Knacc: Magnoliopsida
Iopsinok: Asterales
CemeiicTBo: Asteraceae
Pox: Artemisia

Bua: Artemisia scoparia
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5. Epilobium hirsutum -Kunpeii BoaocucTblii

Otxen: Magnoliophyta
Kiacc: Magnoliopsida
Iopsimox: Myrtales
CemeiictBo: Onagraceae Juss.
Pox: Epilobium

Bug: Epilobium hirsutum L.

6. Verbascum sinuatum- KopoBsik BbleM4aThblii
Ortzxen: Magnoliophyta

Knacc: Magnoliopsida

Topsnok: Scrophulariales

CewmeiictBo: Scrophulariaceae

Pon: Verbascum

Bua: Verbascum sinuatum L.

7. Chondrilla lejosperma- Xonapuaia riagkoceMsiHHAS
Ortzen: Magnoliophyta

Kiace: Magnoliopsida

Hopsimok: Asterales

CewmelictBo: Asteraceae

Pon: Chondrilla

Bua: Chondrilla lejosperma

Pucynok 4. Qumoyenonoeus pacmenui ha meppumopuu, npuieearowell Kk 3a600y HJJD3 u mecmoposicoenuro

000viuu eunca Yavken Bypya.
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I'uncoBoe wmectopoxaeHue YibkeH-bypeuiray
PAacIIoNIOKEHO HA CEBEPHOM CKIIOHE OJHOMMEHHOIO C
HHUM Xpe0Ta, SBJISIoIIerocs 000co0JeHHON FTOpHOH CH-
CTEMOIi, mpoTsruBaromeics Ha 40 kM npu mupuHe 8-
12 KM B IIMPOTHOM HarpaBJIeHHH OT Oepera p. Acca Ha
BOCTOKE, 10 o3epa builnukyns Ha 3anage. Ha paccro-
sHUM 6-7 kM oT ropoza Tapa3 xpeber YnbkeH-bypbut-
Tay HAYMHAETCS] OTHOCUTENILHO HEBBICOKUMH IpsSAaMu
U [0 Mepe YIalleHHs K 3amaay IOCTENEHHO MOBBIIIae-

TCs, JOCTUras HauBbicuiell ormerku 11384 M B

PucyHO 4. Penvegp Ynvken Bypviimay.

Ha nomagyn MecTopokIeHus] UMEIOTCSl J1Ba He-
6onpmmx pogHuka -TepeH-Cait u Cymy-Cait. Uctou-
Huk Cymy-Cail pacnionosxeH 3amnajgHee 3anagHoro y4a-
CTKa, MPOTEKaeT B CEBEPHOM HarpaBieHuu. Ero npots-
J)KEHHOCTh 3-4 KM, pacxoj BOAbl He mpeBbIaet 3,0
n/cex. PomHuk Oepet Havaro U3 TOJIIN apKO30BHIX TIe-
CYaHUKOB M COXPAHSICT JKUBOE PYCJIO IO TaJbBETy cas
Ha npoTsbkeHuu 1,3-1,5 kM, mocnie dero TepsieTcs B
PBIXJIBIX EFOBAANBHBIX OTIOKEHISX MIPEATOPHOM Ya-
CTH MaccuBa. Boja MCTOYHHKA OTIMYACTCS BBICOKOM
CTENEeHbI0 MUHEPAIU3AIINH, Ha BKYC TOPbKOBAaTOCOJIO-
HOBatasg. XMMUYECKUN aHAJIU3 BOJbl UCTOYHUKA JAET
cneayroniee coxaepxkanue: CO2- mer HCOs; -169,5
mr/am® , C1 -18 mr/am® , SO® -cnenmpr, Ca?* -545 mr/mm®
, MgO? - 117,5 mr/nm® , sxectkocTh -103,2 HeM. rpas.
IluTaercs poaHUK 3a cueT UHGUILTPAIUH aTMOChep-
HbeIX ocaakoB. Mcrtounuk Tepen-Cail pacmnonoxeH B
LHEHTPATFHON YacTH MECTOPOXKICHUS, ITOCTOSHHOTO
BOJIOTOKA HE UMEET, B JIETHEE BpeMs IMepechixaer. Y
MOJTHOXKBSI XpeOTa UMeeTCs] HeCKOJIBKO 3a0pOIIeHHBIX

LEHTPAIEHOW YaCTH C OTHOCHTEIHHBIMH HPEBBIIICHH-
sMu 10 650 M. AGCOTIOTHBIE OTMETKU B IEHTPATBHOM
yacTu xpedTa MecTopoxaeHus nocrturator 1137,8 M, a
npejenax MecTopoxaeHus He npessiiaoT 900 m. Ce-
BEPHBIN CKJIOH XpeOTa UMeeT KpyTol OOpBIBUCTHIN Xa-
pakTep, I0XKHee U 3alajJHee CKJIOHBI CO CTIIaXXEHHBIMU
¢dbopmamu penbeda. BOTBIIMHCTBO HEOONBIINX CIIOCB
MPOTATUBAIOTCS TMEPICHANKYJSIPHO K HAIPABICHUIO
MIPOCTHUPAHMS TUTICOBBIX M1acToB. CKIIOHBI caeB Ooiee
KpPYThIE B M3BECTHSAKAX W BBIMIOJIA)KUBAIOTCS B THIICAX.

P

|
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7

/

:/f

Pucynox 5. Ynvxen Bypviimay. Cegep-1O2

KOJIOALIEB, KOTOPhIE BO BTOPOI IOJIOBHHE HIOJS IIe-
pechIXaroT

Crnucok 1uTepaTypsl

1. «IIpaBmia obecrieueHHs IPOMBIILUICHHOM O€3-
OITaCHOCTH IS OIACHBIX IPOHM3BOJCTBEHHBIX OOBEK-
TOB, BEAYIIMX TOPHBIE M TEOJIOTOPa3BEeJOYHBIC pa-
6ote» [Ipuka3 MuHHCTpa M0 MHBECTHIUSAM H Pa3BU-
tiro PK ot 30.12.2017 roga Ne352.

2. Kolbintsev V. 2016—2021. YiskeHOypoLITaY
(cemep) [geographic point: photos of landscapes and
habitats] // Plantarium. Plants and lichens of Russia and
neighboring countries: open online galleries and plant
identification guide.
URL.: https://www.plantarium.ru/lang/en/page/landsca
pes/point/8537.html (accessed on 8 Dec 2023).

3. IIporpamma pa3BUTHS CHCTEMBI 0c000 OXpa-
HSAEMBIX TIPUPOHBIX Tepputopuii PecrryOmmku Kazax-
crtad Ha 2007-2009 roasl: [locranoBnenue IlpaBu-
tenbcTBa PecmyOmmku Kazaxcran ot 13 okts1ops 2006
roga Ne 990.


https://www.plantarium.ru/lang/en/page/landscapes/point/8537.html
https://www.plantarium.ru/lang/en/page/landscapes/point/8537.html
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To date, nanoscale materials are very in demand and are used in the most diverse areas of modern science
and technology. This class of materials has completely new properties, which makes it possible to create new
devices that will be more effective. Given such a variety of properties of nanomaterials, the question arises as to
the possibility of using them for environmental protection, since this problem has now become global and it needs
to be addressed. It is supposed that with the help of nanomaterials it will be possible to improve the environmental
situation for the better, either directly, for example, detecting or removing existing contaminants, and indirectly,
by inventing materials that will be harmless to the world around them. [7]

Keywords: nanotechnology in ecology, nanomaterials, ecology.

Introduction. Nanomaterials are materials created
using nanoparticles or using nanotechnology and hav-
ing unique properties. Nanotechnologies are actively
used in medicine, pharmaceuticals, mechanical engi-
neering, industry, agriculture, biology, electronics, and
ecology. They make it possible to create tiny materials,
control them at the atomic and molecular level and pro-
duce devices whose size does not exceed 100 nanome-
ters.

The use of nanotechnology in ecology is associ-
ated with the creation of new highly efficient insulating
materials. For example, the lack of clean water is a ma-
jor environmental problem, especially in developing
countries with military conflicts and frequent natural
disasters. Population growth and intensive agriculture

are associated with the ever-increasing consumption of
clean water, so the search for new methods of its puri-
fication is becoming increasingly urgent. The use of na-
nomaterials can help improve existing ones, as well as
create completely new technologies and materials used
for water purification.

Nanofiltration is becoming one of the main pro-
cesses for water purification, in particular to soften and
remove ions or organic compounds from water. The pe-
culiarity of nanomembranes to selectively remove “un-
necessary” particles or ions makes it possible to use
such filters in various fields and for various purposes.
The functional properties of nanofilters strongly de-
pend on which nanoparticles are used, for example, on
the composition or morphology.( pi

Picture 1. Nanotechnology in ecology.

There are problems with using modern filters. One
of them is contamination of the filter with chemicals or
microorganisms, and quite quickly. However, with the
help of nanofilters it will be possible to avoid such sit-
uations. For example, silver nanoparticles can be used
to avoid biofouling of the filter. It has been proven that
it only takes 60 minutes to completely destroy particles

that come into contact with a filter coated with silver
nanoparticles. [1]

Pollution of surface and ground waters with vari-
ous highly toxic chemicals, heavy metals, etc. This is a
very serious world problem. Adsorption nanomaterials
are used to reduce pollution levels.

In order to remove mercury ions from water, a
polypyrene/depleted graphene oxide composite can be


https://doi.org/10.5281/zenodo.10437728
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used. It has been proven that the use of sheets of this
composite with a thickness of 1.34 nm makes it possi-
ble to selectively remove mercury ions from water with
an adsorption capacity of 980 mg/g.

Iron nanoparticles can adsorb chromium ions from
solution with much greater efficiency than the sub-
stances used. The acidity of the medium greatly affects
the absorption efficiency: for example, at pH = 4, the
adsorption capacity is 31.5 mg/g, and at pH = 7 — 23.3
mg/g. Another key feature is the easy ability to reuse
nanoparticle data.

In order to remove various metal ions from water,
magnetic iron oxide nanoparticles can be used. The av-
erage particle size was 21 nm. Depending on the acidity
and temperature of the medium, the adsorption effi-
ciency of various metal ions changes. It varies from 35
to 100%. In order for the removal of metal ions to be

changing the acidity and temperature of the medium.
[2.5]

Aluminum oxide nanoparticles with a particle size
on average of about 40 nm can adsorb formaldehyde
quite effectively. If the acidity of the medium is from 5
to 8.5, then formaldehyde is removed from the water by
100%. In addition, these particles can also be used to
adsorb formaldehyde from a water stream. The removal
of oil and petroleum products from water can also be
achieved using nanoparticles. This can be done using a
nanocomposite.

The efficiency of various adsorption nanomateri-
als is much greater than that of the materials used today.
The examples discussed confirm this. The reason for
this is that the specific surface area is very important
for adsorption. Since this value for nanoparticles is
quite large, the efficiency will be significantly higher

complete, a multi-stage installation can be used, while  compared to other materials. (picture 2,3
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Picture 3. Dependence of adsorption efficiency on medium temperature

With the development of nanotechnology, we
need to understand that nanomaterials can cause envi-
ronmental pollution. Nanomaterials can influence the
environment based on their special properties and be-
havior at the nanoscale. Here are a few aspects to con-
sider:

1. Toxicity and Biocompatibility: Some nano-
materials may be toxic to living organisms. It is im-
portant to study their effects on biological systems. On
the other hand, there are also biocompatible nano-
materials that can be used for medical purposes without
negative effects on the body.

2. Distribution in the Environment: Nanomaterials
can be distributed in the environment, including soil,
water and air. This can occur either as a result of indus-
trial processes or due to the use of products containing
nanomaterials.

3. Accumulation in Organisms: Nanomaterials can
be absorbed by organisms and accumulate in their tis-
sues. This can cause various biological effects and have
consequences for ecosystems.

4. Changing the Properties of Substances: Na-
noscale changes in the chemical structure of materials
can lead to changes in their properties. This may affect


https://web.snauka.ru/issues/2017/03/79993/2-423
https://web.snauka.ru/issues/2017/03/79993/3-330
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their behavior in the environment and interaction with
other chemical components.

5. Environmental Safety of Production: Nano-
material production processes can also have an impact
on the environment. Effective waste management and
minimizing environmental impacts play an important
role in the development of sustainable nanotechnology.

Research in this area aims to better understand the
effects of nanomaterials and develop methods for their
safe use. This includes research in nanotoxicology and
ecotoxicology, as well as the development of standards
and regulation for nanomaterials.

Some nanoparticles can threaten nature and hu-
man health. Therefore, experts are trying to attract pub-
lic attention not only to the prospects, but also to the
likely risks. [3]

Cleaning the environment from nanoparticles is a
serious problem, since they are absorbed by plants and
transported by wind over vast distances. Scientists have
discovered that iron oxide nanoparticles accelerate the
movement of man-made lead in the air. And nano-sized
aluminum oxide particles interfere with plant growth.

The size of nanoparticles allows them to penetrate
the body through breathing and even through the skin.
They enter the bloodstream and accumulate in cells,
disrupting their functioning. People working with na-
nomaterials are most at risk.

In addition to monitoring industrial safety, gov-
ernment agencies need to provide training for special-
ists who will assess the risks associated with nanotech-
nology. International and national occupational safety
and health systems should also include methods to
measure the degree of impact of nanomaterials on the

health of people involved in their production, transpor-
tation, use and disposal.

In addition, it is necessary to ensure that the facto-
ries where nanomaterials are produced do not worsen
the environmental situation and do not harm the health
of people living in close proximity to them. [4,6]
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Abstract

The article examines how the worldview in the 1920s was shaped with the help of comprehensive ideology,
control over the media of that time and absolute subordination of creative intellectuals who influenced public
opinion by the Soviet party-state group with terrorist methods. Having seized power in Ukraine through the spread
of false promises, local collaborators and direct aggression, the Bolshevik Party began with a total take of the
population and terror and at the same time instilling ideology, trying to replace it with traditional culture.
Significant attention was paid to well-known figures in society, using propaganda and artistic means to form and
spread the communist worldview in society, and the only criterion for evaluating works of art was the ideological
component. The system of total control was embodied. Intimidation, harassment, arrests, camps and killings
began. In fact, culture, education and science became an appendage to the norms and rules of social behaviour
established by the Bolsheviks. And already in the second half of the 1920s, the task was fulfilled, and heavy
industry enterprises were built at an accelerated pace, Ukrainisation was curtailed, and a single ideology

prevailed.

Keywords: Ukraine, society, artists, consciousness, Bolsheviks, cultural policy, terrorist methods.

Creating a New Cultural Environment in the 1920s
in Ukraine

Problem statement

Today Ukrainian society is at the turn of the
epoch. It is not only about the latest technologies that
have become part of our lives but also a radical
transformation of worldview. The transition from
traditional information systems (printed products, radio
and television) to innovative ones means that
information has become publicly available, is
immediately disseminated, and is much more difficult
to control or impose censorship restrictions. However,
there are new challenges related to regulating the
information field at the state level, manipulating
consciousness, and protecting the individual from the
spread of fake information.

The successors of the Bolshevik crimes and
unprecedented lies, the modern Russian leadership,
educated its population on propaganda similar to the
Bolshevik and Goebbels (considering modern
technology). No wonder 81% of Russians support the
actions of the Russian army in Ukraine (a poll
conducted by the Levada Centre NGO, which the
Russian government considers a "foreign agent") [19]%.
At the same time, Russia is destroying any reports that
contradict its propaganda line about the invasion of
Ukraine as a "special military operation” [6]2.

A similar situation was already in the 1920s when
the party-state group managed to change the
population's worldview in almost the entire Russian
Empire. The Bolsheviks controlled not only the media

1Moiseev V. For most Russians, the war in Ukraine evokes a
sense of "pride in Russia" - a poll. // The page. News. 2022,
April 4. [/ https://thepage.ua/ua/news/opituvannya-levada-
centru-shodo-stavlennya-rosiyan-do-vijni-v-ukrayini

2Hamilton I.A. Russia is playing whack-a-mole as it repeat-
edly blocks niche parts of the internet spreading information

but also any other communicative environment from
print and radio to everyday communication with
colleagues, neighbours, conversations "in the kitchen",
jokes, etc. And if publishing houses (printing houses,
cinemas, photos, etc.) were enough to take away from
the owners, nationalise and personally decide which
products to release and which to ban, it was a bit more
difficult to influence public opinion. What was needed
was a strong ideology and the control of the whole
society. Particular attention was paid to those who had
public authority, whose words were listened to, and
who could influence the mass consciousness. First of
all, it concerned social and political figures,
representatives of culture, education, and science. And
here, the Bolshevik government did not stop at
anything. Any "deviations" from Lenin's understanding
of the construction of communism, not to mention
ideological and political opponents, were perceived as
hostile and subject to elimination. Then, it was the turn
of representatives of the creative intelligentsia.
Initially, they were used as a universal tool to destroy
the previous worldview. Traditional ideas, holidays,
and even faith replaced Soviet, artificial ones.
Historical events were distorted or silenced, famous
historical figures were watered down, new holidays,
new rites were created, a pantheon of "gods" (Marx-
Engels-Lenin, and then Stalin) was formed, and there
were "heroes" (Chapaev, Shchors, Pavlik Morozov).
etc.). And when this task was accomplished, all figures
of culture, education, and science, who did not agree to
glorify the Bolshevik ideology, in the version pointed

about Ukraine, including a pet grooming site, a scary story
blog, and a sudoku site. // Business Insider, May 8, 2022. /
https://www.businessinsider.com/russia-playing-whack-a-
mole-ukraine-anti-war-information-online-2022-5
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out by the leaders, were subject to criticism, censorship,
and prohibition. Dissenters were intimidated,
persecuted, imprisoned and killed. "Soviet experiments
with memory were aimed at educating the "new man",
teaching him how to speak "correctly"”, presenting
himself, his team, his work, to demonstrate their faith
in a bright socialist future" [12; p.2]3.

The rudiments of the cultural environment created
in the 1920s can still be observed today. No wonder,
until the last days of the USSR, in Ukrainian schools,
the Russian language was called the "native language",
intensive study of Russian literature, and teachers who
taught it received a higher salary. Instead, Ukrainian
language and literature were optional subjects and
could be waived by writing a statement. Therefore, it is
not surprising that now actively used the "Russian-
speaking population" concept and associated with it
"Russian world". "All of this is an objective legacy of
colonial/neocolonial times from the mental, deeply
subconscious guidelines that are rooted in the culture of
everyday life and were formed during the periods of the
division of Ukraine between certain states and ending
with various measures of economic and cultural
integration of the country's regions to the former "All-
Union" (Russian-imperial) space" [7]*. Part of the
population still nostalgically remembers the Soviet
past, talking about stability, victory and "respect"
around the world. No wonder, in preparation for the war
against Ukraine, Russia's special services worked with
the help of collaborators and through propaganda. Their
task was to maximise the Russification of Ukraine and
the introduction of puppet power in the state [9]°. As a
result, men were brought up who were hostile to
Ukrainian culture, history and language. In no
democratic country in the world can it be imagined that
a national minority could force a titular nation to speak
the language of that national minority, refusing to learn
the language and know the culture of the country in
which it lives.

Source and Literature Analysis

3Klymenko O.M. Construction of the memory of the "new
man" in the 1920s-1930s (on the materials of the USSR): dis.
for science. stup. can. histories. Science 07.00.01. - history of
Ukraine / O.M. Klymenko O.M.. Kyiv, 2018 P.2.
4Hrabovskyi S., Losiev |. Ukrainian identity: problems and
challenges. / Day, 2013. No 207 / https://day.kyiv.ua/uk/arti-
cle/tema-dnya-cuspilstvo/ukrayinska-identichnist-problemi-
ta-vikliki

5Dumanska V. The Ghost of Nazism in Ukraine: How the
Kremlin Worked with Collaborators for Decades Ukrainian
Truth. April 13, 2022.
IHTTPS://WWW.PRAVDA.COM.UA/COLUMNS/2022/04
/13/7339061/INDEX.AMP

6Kuts O. Ukrainisation as a catalyst for the spiritual life of
Ukrainian society in the 20s and 30s. // Scientific notes of the
Institute of Political and Ethnonational Studies. IF Kuras
NAS of Ukraine. 2006. Vip. 32. pp. 224-232; Maliy K.
Ukrainisation of education in the 1920s // Ridna shkola. 1996,
-12 18; Idris N. Anti-Ukrainian sentiments in the cities of the
USSR during the era of Ukrainisation "in the 20s - early 30s
of the twentieth century. // Mandrivets: All-Ukrainian Scien-
tific Journal, 2010. No 5. pp. 36-39; Parakhina M. Theory of
the struggle of two cultures "- in search of Russian-Ukrainian
historiographical consensus (past and present of one concept).
// Ukrainian historical collection, Vol. 15, 2012. pp. 303-316.

In modern domestic historiography, many
scientific papers are devoted to the Bolshevik cultural
policy of the 1920s. Ukrainisation was considered in
the studies of O. Kuts, K. Maliy, N. Idris, M. Parakhina,
studying not only the positive changes in Ukrainian
society and the revival of spiritual life, but also anti-
Ukrainian sentiments that were widespread in the
Russified cities of the USSR [15, pp. 224-232; 18, pp.
12 18; 10, pp. 36-39; 23, pp. 303-316] ©. Significant
attention was paid to publishing (M. Andriichuk8) and
the formation of censorship bodies, as the entire
cultural sphere of Ukraine came under the
comprehensive control of the totalitarian system (I.
Avtushenko 9). Works on party-state political terrorism
occupy a significant place. Yes, Yu. Lavrynenko
emphasises that Stalin's terror was an "ideological”
terror, which included all the dissidents from Lenin's
allies to the intelligentsia [16, 976 p.]*°10. The
publication "Political Terror and Terrorism in Ukraine
in the 19 - 20 centuries” became extremely important.
There is the Institute of History of Ukraine of the
National Academy of Sciences of Ukraine, which,
based on a comprehensive source base, comprehends
the problem of Soviet terror [24, 952 p.]*!11.

In our opinion, research on the definition of
Bolshevik methods of implementing the "cultural
revolution” in Ukraine deserves special attention. In
particular, S. Kulchytskyi emphasises that the socio-
political system established by the Bolsheviks absorbed
the revolutionary energy of the masses and enslaved
them more profound. More subtly than all the states are
known to humanity, defining what the communist
leaders called socialism, more precisely Leninist-
Stalinist communist socialism [14].2212 M. Frolov
studied the concept of Bolshevik policy on the
formation of the proletarian state 13, K. Nikitenko
considered the destructive influence of Stalin's
repressions against the intelligentsia, which dealt an
irreparable blow to Ukrainian culture, destroying the
nation's elite [20, pp. 12-26]. 414. Klymenko O.M.

8 Andriichuk M. Vydavnycha sprava u pidradianskii Ukraini
v mizhvoiennyi period [Publishing in sub-Soviet Ukraine in
the interwar period] // Tekhnolohiia i tekhnika drukarstva.
2015. No 1 (47). p. 103-115.

9 Avtushenko 1. (2000) Vplyv komunistychnoho totalitarnoho
rezhymu na kulturnyi rozvytok Ukrainy [The influence of the
communist totalitarian regime on the cultural development of
Ukraine] (1920 — persha polovyna 1930-h rr.) // Etnichna is-
toriia narodiv Yevropy. Vyp. 5. p. 118-122.
10°1_avrinenko Yu. Shot revival: Anthology 1917-1933:
Poetry - prose - drama - essay / edited, foreword, afterword
by Yu. Lavrinenko; afterword by E. Sverstyuk. Kyiv:
Smoloskyp, 2008. 976 p.

11'*"political terror and terrorism in Ukraine. 19 - 20 centu-
ries. Historical essays / D.V. Bishop, O.G. Bazhan, T.V.
Bykova and others; resp. ed. V.A. Resins. Kyiv: Nauk.
Dumka, 2002. 952 p.

121212Kulchytskyi S. How Leninist-Stalinist Communist So-
cialism Was Created / Week ua, January 11 2016. /
https://tyzhden.ua/History/229576

14%41“Nikitenko K. Culture and society: the conflict between
totalitarian and personal (on the example of the era of Stalin-
ism) // Bulletin of the LNAM. Series: Cultural Sciences,
2016. Issue. 29. pp. 12-26.
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studied, on the example of writing the history of
Dniproges, the memory construction of the "new man"
in the USSR [12]%°15.

The purpose of the article is to study the
Bolshevik policy and the methods of its
implementation for creating a new cultural
environment in Ukraine.

Main Research Material

Taking advantage of the political expectations of
the population of the vast empire of peace, social
justice, freedom and democracy, the Bolshevik leaders
with populist slogans: "peace to the people"”, "factories,
plants”, "land to the peasants”, "all power to the
Soviets", etc., managed to influence the emotional state
of some citizens, especially its Lumpenproletariat-
oriented layer, to arouse hatred for the existing political
system and increase their supporters. Moreover, most
people did not understand politics, economics,
international relations or cultural priorities. "Leaders of
the Bolshevik faction of the Russian Social Democrats
gained popularity among the people due to populist
demagoguery invented a workers' and peasants’ state in
which workers and peasants did not have the right to
vote, and then using propaganda and mass terror
created an unnatural, existing only in their heads socio-
economic system" [14].1616

From the point of view of Bolshevik leaders,
communist ideology was to become all-encompassing,
replace traditional culture, and create new rituals, cults,
myths, and gods. By instilling their ideology and
creating political myths, the communist elite
consciously cultivated the idea of its inseparable unity
with the population, of the fact that it is a people's
government "which in one fell swoop” is building a
communist society.

And if, in the early stages, the Bolsheviks
managed to deceive part of the population with populist
promises and rely on local collaborators and direct
aggression to establish power, then setting control over
the occupied territory of Ukraine was a difficult task. In
reality, their policies in the economy and culture have
led to catastrophe and hatred.

No freedom was involved. Lenin also clarified
this: "The language of equality, freedom and
democracy in the current situation is nonsense. We are
waging a class struggle, and our goal is to destroy the
classes. As long as workers and peasants remain,
socialism remains unfulfilled" [17, 1. 40, pp. 304.]*¢18.
Bolshevik leaders were also confident in their ability to
arbitrarily define the borders of states [25, p. 145]%°19,
as they were aimed not at the free, democratic
development of nation-states, but at the world

15!515Klymenko O.M. Constructing the memory of the "new
man" in the 1920s-1930s (based on the materials of the
USSR): Abstract. for science. stup. can. histories. Science
07.00.01. - history of Ukraine / Klymenko O.M. Kyiv, 2018.
16%16Kulchytskyi S. How Leninist-Stalinist Communist So-
cialism Was Created / Week ua, January 11 2016. /
https://tyzhden.ua/History/229576

18 1818]Jepun B.J. Ionnoe cobpanue nmounHenuii. MockBsa,
1970. T.40. C. 304.

proletariat, the world revolution. Therefore, with the
admiration of Ukraine, the majority of party members
barely hid their hatred for everything Ukrainian, as well
as for the existence of Ukrainian statehood in general,
despite the demagoguery about the right of nations to
self-determination. This was understandable because
the Bolshevik leadership had imperial views (not only
of Russians but of Russified Jews, Ukrainians,
Georgians, etc., who were even more chauvinistic,
constantly "proving" their affiliation with the Vylikoros
(Great Rusian —tr.).

The bastions of the new government were
Ukrainian cities, where about 80% of the members of
the Communist Party of Ukraine lived, at the same
time; the composition of the population was inversely
proportional. And it was in the cities of the USSR that
manifestations of Ukraine phobia took the sharpest
forms [10, p. 36].2°20 Therefore, with the establishment
of the Bolshevik regime in Ukraine, the previous
imperial cultural and national policy was continued.
Despite the proclaimed slogans of free culture
development, language and various freedoms, the
policy of Russification was maintained, and attempts at
national cultural revival were severely halted. It meant
that the use of the Ukrainian language, and its
introduction into cultural and educational institutions
was prohibited.

The Bolshevik Party also opposed all those who
owned property, not just the "“exploiters" and
"oppressors”. Unprecedented looting of the urban
population began, church property was taken away, and
grain was confiscated from peasants. And if the
resistance to the communist government in the cities
was suppressed by violence, then in the countryside, the
government failed. Back in March-April 1919, peasants
began protesting in Ukraine against the policy of
military communism under the slogans "Down with the
Commune!”, "For Soviet Power - without
Communists!" The anti-Bolshevik insurgents, united in
more than 100 detachments, numbered more than
40,000. In the South, with the peasantry's support,
Nestor Makhno fought until August 1921. The
insurgent movement penetrated the ranks of the Red
Army and blocked the work of state economic bodies,
industrial ~enterprises, transport [22, p.15]?*21.
Ukrainians also remembered the Russian interventions
well, despite attempts to cover them up with statements
about "internal conflict" and “civil war". It became
increasingly clear to the population that "with the
conquest of Ukraine, the occupiers needed fuel from the
Donetsk basin, sources of bread and food" [17, T. 38.,p.
313]. 222.

191%%Frolov M.O. Transformation of the Bolsheviks' views
on the concept of the proletarian state (1914-1921) // Scien-
tific works of the historical faculty of Zaporizhia State Uni-
versity. 2007. VVolume 1 No 21 p. 145.

20%%20|dris N. Anti-Ukrainian sentiments in the cities of the
USSR during the era of Ukrainisation "in the 20s - early 30s
of the twentieth century. // Mandrivets: All-Ukrainian Scien-
tific Journal, 2010. No 5. p. 36.

212*20rlynskyi A.R. Banditry and the struggle against it //
Army and Revolution, 1921. No 2. p. 15.

22222 enin V.l. Complete collection of repairs. Moscow,
1970. T.38, p. 313.
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Ukrainians were forced to defend their lives and
take up arms, and the authorities continued to use terror.
Thus use of force: regular army, militia, armed
Commission workers, part of the Joint State Political
Directorate, didn't give the necessary result. The
situation was so threatening that the Labor and Defense
Council, headed by Lenin, pointed out that the
elimination of "banditry” was a matter of life and death
for Soviet Ukraine [11, T. 6., p. 24].%%23

Thus, the fear of their own existence forced the
Bolshevik leadership to change its policy. First, they
lost control of the territory and the ability to export
resources with it. Not even the vast army and the hated
Cheka, which tried to drown Ukraine in blood with the
help of the Red Terror, helped. Secondly, in Russia
itself, during the same period, there was an uprising of
the garrison and crews of warships of the Baltic Fleet
in Kronstadt. And to avert the threat and appease the
population, in 1921, a new economic policy (NEP) was
proclaimed and in 1923, a policy of indigenisation
(Ukrainisation).

It is obvious that Ukrainisation was aimed at
reassuring the population of Ukraine, which sought
national and cultural revival and was outraged by the
outright manifestations of Ukraine phobia. The
Bolshevik Party decided to expand the use of the
Ukrainian language in public institutions, created a
network of educational institutions, and the publishing
house was translated into Ukrainian. And to increase
support for their regime at the national level, as
Ukraine's political leadership was largely non-
Ukrainian, local Bolsheviks became involved in the
political and state apparatus. However, no alternative
views on the "guiding role of the Communist Party"
were allowed. All, without exception, had to carry out
the orders of the central leadership. On the question of
national culture, Lenin clearly stated his position:
"there is only one solution to the national question (as
far as it can be solved in the world of capitalism, the
world of profit, gnawing and exploitation), and this
solution is consistent democracy", and the slogan of
national culture is bourgeois (and often the Black
Hundred-clerical) deception. "Our motto is the
international culture of democracy and the world labour
movement" [17, T. 24, p. 195]. 225. Based on this, it
becomes clear that all talk about the national language
culture development is only a tactical move made for a
certain period. And after fulfilling the set tasks,
Ukrainisation had to be completed. According to L.
Kaganovich, such an achievement was considered
deploying new industrial construction in Ukraine [21,
p. 92].2626.

23%%23History of the Ukrainian SSR. Kyiv, 1977. T. 6. p. 24.
25%25_enin V.1. Critical notes on the national question. Com-
plete collection of works. Moscow, 1970. T. 24, p. 195.
26%25Nikolayets Yu. O. Settlement structure of the popula-
tion of Donbass: (ethnopolitical aspect of dynamics) / Mono-
graph. Kyiv: IPIEND named after IF Kuras NAS of Ukraine,
2012. p. 92.

272727 Andriichuk M. Publishing in sub-Soviet Ukraine in the
interwar period // Technology of Printing. 2015. No 1 (47). p.
105.

28%828Kuts O. Ukrainisation as a catalyst for the spiritual life
of Ukrainian society in the 20s and 30s. // Scientific notes of

However, Ukrainisation became a stimulus for the
cultural revival of Ukraine. The number of publications
increased, and in 1931 Ukrainian-language books by
name began to predominate in Russian 6,218 titles of
Ukrainian publications against 2014 Russian-language
titles [2, p. 105].2727 However, this did not apply to
circulations, but only to titles, because the number of
Russian-language publications prevailed. Printed
materials from the Russian Soviet Federative Socialist
Republic also continued to arrive. In education,
teaching was translated into Ukrainian, reaching 97.2%
in 1929 in labour schools, 66% in vocational schools
and 40% in higher education [15, p. 225]%28. In
culture, new unions of writers and literary associations
were organised, new theatres were built (the most
famous was "Berezil™), film factories were established
in Kyiv, Odesa, and Yalta. Societies and associations of
artists of "Red Ukraine™ and "Revolutionary Art" were
founded.

At the same time, the propaganda component is
growing. "Our task is to bring the fighting force of art
to the highest social tension, making art the most
powerful means of political and world work, i.e. state
propaganda of communism... General education is
school and extracurricular (including art: theatres,
concerts, cinemas, exhibitions, paintings, etc.) ...
should be closely linked to communist propaganda” [1,
p. 118] .2%29 Therefore, all cultural figures, as well as
educators, were obliged to "glorify" the activities of the
Bolsheviks and spread their ideas. The works of art had
to correspond to the ideology created by the
Bolsheviks, and their artistic value was measured by
political and ideological guidelines, which were
constantly changing during the 1920s. "Artists glorified
the "man of labour”, and cartoonists created images of
enemies. Everyone built a fictional world to the best of
their ability and talent. According to the laws of parallel
lines, newspaper columns, literary works, and even
school textbooks, all lived their own lives with almost
no contact with reality. The main law of Soviet art was
formulated unambiguously. Creative personalities
were transformed into loyal slaves of the regime" [20,
p. 17] 3°30.

Both the party leadership and the Russified
population of Ukraine were highly negative about
Ukrainisation. In practice, this meant that the study of
the Ukrainian language was introduced formally.
Soviet lower-level officials simply "spent time"
training for a possible promotion, following
instructions they did not understand, and middle-
ranking civil servants could barely conceal their
reluctance to Ukrainianise. Typical of that time is the

the Institute of Political and Ethnonational Studies. IF Kuras
NAS of Ukraine. 2006. Vol. 32. p.225.

2929 Autushenko I. The influence of the communist totalitar-
ian regime on the Ukraine cultural development (1920 - first
half of the 1930's) // Ethnic History of the Peoples of Europe,
2000. Issue. 5. p.118

30%%30Nikitenko K. Culture and society: the conflict between
totalitarian and personal (on the example of the era of Stalin-
ism) // Bulletin of the LNAM. Series: Cultural Sciences. Vol.
29, 2016. p.17.
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statement of one of the heads of the department of
public education: "I don't know the language, I don't
want to learn it, but I can sing a Ukrainian song" [18, p.
2973131, Finally, a negative attitude towards national
policy was manifested among the top leaders of
Ukraine. It was the second secretary of the Central
Committee of the Communist Party (b) D. Lebed, who,
on 17 March 1923, published in The Communist
newspaper an article "Some Issues of the Party
Congress", in which he justified the struggle of two
cultures. According to his theory, Russian culture is
progressive, urban, will inevitably defeat the Ukrainian
- backward, rural [23,p. 307]°232. So why should a "true
communist" study backwards culture if even the "leader
of the world proletariat" Lenin considered national
culture a manifestation of liberal-bourgeois
nationalism, corrupting the working class and causing
significant damage to freedom and class struggle? The
national culture of the bourgeoisie is a fact (and, I
repeat, the bourgeoisie everywhere conducts
agreements with landlords and priests). Militant
bourgeois nationalism dulls, deceives, and divides
workers to lead them to the bourgeoisie and this is the
basic fact of our time" [17, T. 24, p. 195]333.

Ukrainephobia was most active in Russified cities
and the south-eastern part of the USSR. It is since,
firstly, the Ukrainian leadership, at all levels, was
mostly Russian or Russified, and secondly, the policy
of industrialisation led to the Lumpenproletariat-
oriented population, which was Russified, did not know
and did not want to learn Ukrainian, nor culture, thirdly,
the implementation of active migration policy from the
Russian regions, especially during the famine of 1921-
1923 and industrialisation.

The construction of new enterprises took place
mainly in eastern Ukraine, port cities, primarily Odesa,
and the largest commercial and industrial centres -
Kharkiv and Kyiv, and it is in these regions is the
growth of Russians, where it is in these regions about
3/4 of Russians live [5]%*34. Russians did not want to
integrate into Ukrainian culture, demanded that
Ukrainians speak Russian, etc., against which there
were numerous conflicts [21, p. 90-92]%35. The growth
of the Russian population in Ukrainian industrial areas
also remained an important factor in the subordination
of Ukrainian industrial areas to the Moscow centre.

It should be noted that the manifestations of great-
power chauvinism took place at all levels. On the social
level, it is a contemptuous, intolerant attitude towards

31 3BManiit K. Ykpainizauis ocsitu y 20-1i poxu // Pinna
mkoua. 1996, Ne 11-12. C.29.

32 322[Japaxina M. Teopist 60pOTEOM ABOX KYJIBTYp» — Y
TOIIYKaX POCIHCHKO-YKpaiHCHKOTO icTopiorpadivHOro KoH-
cencycy (MuHye i cydacHe ojniel KoHuenii). // YkpaiHce-
Kui icropuunuii 36ipanK, 2012. Bum. 15. C.307.

33 338][enun B.M. Kpuruueckue 3aMeTKH MO HALUOHANb-
HOMy Bompocy. [lomHoe coOpanme coumHeHHi. MOCKBa,
1970. T. 24. C. 195.

34 3%3BcecorozHas mepenuch HaceneHus 1926 r.. YCCP.
Uroru mo pecnyonuke. [Tonecckuit moapaiton. Otaen nepe-
mucu: HapomHocts. Poxanoii si3pik. I'pamotHocth. T. 11 /
Tpynst LICY CCCP. M.: U3x. LICY CCCP, 1929.

everything Ukrainian, especially the language, and
even a denial of the right of Ukrainians to exist as a
separate  ethnic  group. Psychologically and
stereotypically, it is the use of offensive ethnonyms
(Little Russians, Ukrainians), attributing certain
negative traits to the whole nation. Ideologically and
politically, it is the "substantiation™ of the famous thesis
about the victory of the highest Russian culture of the
proletariat and the demise of Ukrainian peasant culture;
this is a purposeful incitement to hatred of Ukrainians
as a means of achieving political goals, aggressive and
imperial ambitions, etc [10, p. 37] %36.

It is obvious that cultural figures could not stand
aside from outright anti-Ukrainian manifestations. For
example, in 1928, M. Kulish published the Mina
Mazailo play, in which the protagonist "not that ... does
not want to listen to Ukrainians, but on the contrary -
wants to change our Russian surname and already asks
his teacher to be able to teach him to speak Russian
correctly, for example, not "sapohy (boots - tr.)", but
"spagi” [13]%737. At the same time, representatives of
the Ukrainian creative intelligentsia, as public opinion
leaders, have always been under close scrutiny. It was
not enough for Bolshevik ideologues to spread their
own speeches that would prove the progressiveness of
socialist construction and raise the importance of its
new representative, the proletarian [8, p. 54]%38.
Soviet and party functionaries needed to attract the
maximum number of well-known figures in society,
using propaganda and artistic, and scientific means to
shape public opinion by spreading the Soviet vision.
"There are no forms of science and art that are not
associated with the great ideas of communism and ...
work on building a communist economy”, - said in
1919 at the 8th Congress of the Russian Communist
Party. In fact, art, education and science became an
appendage to the norms and rules of social behaviour
established by the Bolsheviks. Communist leaders
pointed out how to work, how to behave in everyday
life, what a family should be, who to hate, whom to love,
etc., and cultural figures had to create relevant works
of art, scholars - to justify the inevitable "victory of
communism”, educators - to shape children have a
communist worldview. Everything was aimed at
creating a "new man" who, according to the cultural
ideas of the Bolsheviks, was deprived of individual
traits, and all the life of the individual was to be
subordinated to a single goal. In fact, the most striking

35 35%Hikomaenp 0. O. IoceneHchka CTPYKTypa Hace-
neHHs Jlon6acy: (€THOMOJITHYHHUN actieKT quHaMikn) / Mo-
Horpadis. Kuis: ITIHEH]] im. 1.&. Kypaca HAH Vkpaiuu,
2012. C. 90-92

36 336[mpic H. ArTHykpainceki HacTpoi y mictax YCPP 3a
nobu ykpainizanii» y 20 — Ha mouatky 30-x pp. XX cT. //
Mamnppisens: Beeykpaincskuii HaykoBuit xypHai, 2010. Ne
5.C.37.

37 ¥¥Kymim M.I. Mwuna Masaiino. Iepma nis. 1. //
Bibmiotexa YKpaiHChKOT JiTepaTypH. /
https://www.ukrlib.com.ua/books/printit.php?tid=1087
383%838Dramaretsky B. On the question of studying the mani-
festations of "social deviations™ in the cities of Soviet Ukraine
in the 1920-1930s // Scientific Historical and Philosophical
Journal of the University", -1-6, 2014. p.54.
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analogy is man, as a part, the cog of the general
mechanism — the masses.

It should be noted that there was no total control
in the first half of the 1920s. Many artists were
fascinated by revolutionary romance and believed in
the proclaimed slogans of freedom, peace, justice,
universal equality, etc. They also believed in the policy
of Ukrainisation as an opportunity to develop
Ukrainian culture, a language that had long been
banned and suppressed in the Russian Empire. They
enthusiastically began to develop national culture, and
experimented with various art forms and means,
creating works of art. However, they came across the
harsh reality of human lawlessness, political terror,
hunger, and the permissiveness of party officials. And,
like empathetic people, they could not remain silent.
Mykola Kulish wrote "Play 97", "Mina Mazailo", Ivan
Bahrianyi "Tiger Hunters", "Garden of Gethsemane",
Vasily Barka "Yellow Prince"”, Alexander Dovzhenko
"Diary", and others and all these works will be banned,
and their authors will be arrested, imprisoned,
encamped or killed. Gradually, the party leadership
began to implement a system of total control over
cultural life.

Note that during the struggle for power between J.
Stalin and L. Trotsky, and later with L. Kamenevym and
H. Zinovievym, the main task of the Party was to
destroy the previous cultural environment; until then,
new artistic trends (futurism, neo-classics, etc.) were
perceived as appropriate. Such works, if not
popularised, in contrast to the consonant ideas of
communism, then, in any case, were not banned. But
then the situation changed. Like any other opponents of
the Bolshevik Party, political opponents were
destroyed, and the country moved to peacebuilding. All
artistic searches, new genres, etc. became unnecessary.
Artists are subject to criticism, censorship, and various
bans. Ukrainisation is also curtailed. Soviet leaders
who supported Ukrainisation and were too
"independent" are accused of national evasion and
cultural figures of bourgeois nationalism. For example,
in 1927, the People's Commissar for Education O.
Shumsky was forced to repent, transferred to Moscow,
and then arrested. Only 8.2% of the Communists who
joined the party before 1920 remained in the 1930s. [4,
p. 85; 24, p. 441] *°40

Dissenters were harshly stigmatised in the media
(newspapers, radio) and held appropriate meetings in
schools and enterprises, not allowing their arguments
to be heard. It was accompanied by mass hysteria
demanding the punishment of enemies of the people,
and society formed the idea of self-sacrifice in the name
of communist ideals and hatred of enemies named by

4004%Borysenko M. (2010) Zmina zmistu dozvillia zhyteliv
mist Ukrainy [Changing the content of leisure in the cities of
Ukraine] v 20-30-kh rokakh XX st. // Naukovyi chasopys
NPU imeni M.P. Drahomanova. Istorychni nauky: Zb. nau-
kovykh prats. Vypusk 6: Yuvileinyi vypusk do 175-richchia
Natsionalnoho pedahohichnoho universytetu imeni M.P. Dra-
homanova. Kyiv,. p. 85.; Political terror and terrorism in
Ukraine. The 19t — 20" centuries. Historical essays / D.V.
Bishop, O.G. Bazhan, T.B. Bykova and others; resp. ed. V.A.
Resins. Kyiv: Scientific Thought, 2002. p. 441.

the authorities and those who held a different position
were physically destroyed.

Most cultural figures were repressed and
physically exterminated. Even loyal to the government
representatives of the creative intelligentsia, who tried
to talk about some kind of autonomy, focus on the best
world standards, adherence to high standards, attempts
to declare that culture is out of politics, were subject to
criticism, silence, censorship, repression. For example,
Ivan Bagryany, who went through all the tortures of
Stalin's camps, later wrote in exile: "I do not want to
return to the USSR, because the Stalinist socialist
USSR is a continuous concentration camp of enslaved
people of all 100 nationalities - people without rights,
stereotyped, hungry and poor. For a quarter of a
century, they received nothing from Bolshevism except
prisons, rivers of blood and tears... And they will get
nothing as long as Bolshevism" exists [3]*242. Back in
1954, the congress of the Association of Ukrainian
Writers "Word™" in New York determined that only by
1938 the communist regime "removed from literature”
and actually killed 223 Ukrainian writers, of whom 192
were shot or killed in camps, eight could not stand
psychological and physical abuse and committed
suicide, seven died their deaths and sixteen went
missing. However, the Congress stressed that these data
are very approximate [16, p. 13]%43. In general,
according to scientists from the Institute of History of
Ukraine, during the 1920s - 1950s, the USSR repressed
2,000 writers, about 1,500 died in prisons and camps
before they had the freedom [P24, p.438]*44.

It should be noted that captured by the Russians,
Ukraine was repressed throughout the Soviet era. Thus,
in 1985 the outstanding Ukrainian poet Vasyl Stus was
killed, whom Nobel Laureate A. Sakharov and leader
of the Ukrainian national-democratic liberation
movement of the 80-90s, Hero of Ukraine — V.
Chornovil called "conscience of the era and pure soul".
And in 1989, the last soldier of the Ukrainian Insurgent
Army, lvan Honcharuk, was convicted and killed.

Conclusions

Thus, thanks to military aggression, populist
promises to fulfil the people's hopes and relying on
local collaborators, the Bolshevik Party established
power in Ukraine. The policy pursued by the Russian
Communist Party was to plunder the entire country and
establish strict control through "red terror". The
Communists did not hide their goal, in particular, "rob
the loot" and could barely contain their hatred for
everything Ukrainian. And to better implement their
plan, considerable attention was paid to the planting of
ideology, trying to replace it with traditional culture.

42%2%2Bahrianyi I. Why don't | want to return to the USSR? /
https://osvita.ua/school/literature/b/66760/list-3.html
43%%3avrinenko Yu. Shot Revival: Anthology 1917-1933:
Poetry - prose - drama - essay / edited, foreword, afterword
Lavrinenko Yu. ; afterword by E. Sverstyuk, Kyiv:
Smoloskyp, 2002. p.13.
44**4political terror and terrorism in Ukraine. The 19t -20t
centuries. Historical Essays / D.V. Arkhiiereiskyi, O.H. Ba-
zhan, T.V. Bykova and others; resp. ed. V.A. Resins. Kyiv:
Nauk. Dumka, 2002. p.438
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However, popular uprisings and military uprisings
caused the Bolsheviks to fear losing control of the
occupied territory and their power in general. They
changed tactics and, to reassure the people, adopted the
NEP and the policy of Ukrainisation, as Ukrainians
sought national and cultural revival and were outraged
by outright manifestations of Ukraine phobia. But one
should not think that the changes took place in the
people's interests. Not at all! It was only a temporary
retreat for the opportunity to deploy new industrial
construction. They wanted a world revolution, and they
needed powerful industrial enterprises to produce
weapons and related components.

At the same time, Ukrainisation became a stimulus
for the cultural revival of Ukraine. The artists were
fascinated by revolutionary romance and believed in
the proclaimed slogans. They also believed in the policy
of Ukrainisation and the possibility of building
Ukrainian culture. However, the Russian party and
state leadership and the Russified population of
Ukraine negatively perceived Ukrainisation. Following
the instructions of their superiors, they formally
implemented the study of the Ukrainian language, and
in Russified cities and the south-eastern part of the
USSR, Ukraine phobia was generally active. And as
long as the party needed to destroy the old culture, it
was loyal to the artists and, in the first half of the 1920s,
there was no total control. At the same time, as our own
plan is implemented, control and propaganda intensify.
The Soviet government needed to attract the maximum
number of well-known figures in society, using
propaganda and artistic, scientific means to form and
spread in society a communist visionary. Gradually,
the party leadership began to implement a system of
total control. All artistic pursuits became unnecessary,
as did talent. The only criterion was the ideological
component. The society formed the idea of self-sacrifice
in the name of communist ideals and hatred of enemies
identified by the authorities. In fact, culture, education
and science became an appendage to the norms and
rules of social behaviour established by the Bolsheviks.
Artists are criticised, censored, and banned. Dissenters
were stigmatised in the media, and various gatherings,
not allowing hearing the accused's arguments.
Intimidation, harassment, arrests, camps and Kkillings
began. It was accompanied by mass hysteria
demanding the punishment of the people's enemies.
Thus, already in the second half of the 1920s, the task
set by the Party was fulfilled, heavy industry
enterprises were built at an accelerated pace,
Ukrainisation was curtailed, and a single ideology
prevailed. However, this required the country to be
"washed in the blood", turn the population into beggars,
and form a cult of personality.
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In order to eliminate the religious and official marriage dilemma that is practiced today, the marriage must be
concluded by a person who has religious characteristics. The duality in practice will be abolished, and thus, while
protecting the rights of citizens, religious sensitivities will also be taken into account and legitimized by the state.
The duty of the state is to ensure that both the official and religious aspects of the marriage are fulfilled by giving
the imams or muftis the task of concluding the marriage. When people apply to the official institution for a mar-
riage contract, it is of great importance to have official and religious marriages performed at the same time, if they
request, in terms of both preventing grievances and legitimizing the marriage.

Keywords: family law, hadith, verse, property code, human, moral values.

Humans are the only beings that can form social
relationships thanks to their ability to use their emo-
tions and reason. As a requirement of social life, people
should engage in activities such as working, producing,
consuming, buying and selling, and marrying. During
these activities, a person must interact with his peers.
When people are engaged in such activities, they can
naturally have many problems with their fellows. Alt-
hough people often prefer to solve the problems they
face in life with religious and moral values, they are not
always successful in this. Law is the only institution
that provides a final solution to the problems of indi-
viduals with each other and ensures that the rights hold-
ers get their rights. Law is a field of science that aims
to solve problems between people within the frame-
work of justice and legal principles. Jurisprudence can
be defined as a set of rules that regulate a person’s duty
to serve his Lord, his individual behavior and his rela-
tionship with society. Therefore, if we outline the topics
of figh in a general framework, it can be said that it
consists of four main subjects: worship, the law of ob-
ligations, family law and criminal law. Marriage, which
forms part of family law, has both religious and secular
considerations. It is for this reason that in some of the
jurisprudence works of the classical period, the issue of
marriage is placed after the law of obligation, and in
others, between the law of worship and the law of obli-
gation (operation).

In general, the topics in these works follow the fol-
lowing order: Religion, family law, law of obligations,
and criminal law. In these works, it is understood that
Islamic family law is discussed immediately after
prayer, that is, marriage is in a certain sense a form of
worship. In the Islamic world, since the last two centu-
ries, the term Islamic law has been used instead of the
term figh to express the mutual rights and duties of mar-
riage, divorce and family members. However, Islamic
law is conceptually narrower in scope than jurispru-
dence. Because Islamic law refers to rules that regulate
people’s relations with society and the state, other than
those related to worship. Accordingly, Islamic law gen-
erally corresponds to areas of law such as the law of

obligations, family law and criminal law. The family,
which is the smallest social structure formed by people
who are considered tax payers within the framework of
legislation, necessitates social relations. In fact, from
the day of its creation, certain rights and duties arise
between family members. In short, family law can be
defined as a discipline that deals with marriage, divorce
and mutual rights and duties of family members.

Because Islamic law refers to rules that regulate
people's relations with society and the state, other than
those related to worship. Accordingly, Islamic law gen-
erally corresponds to areas of law such as the law of
obligations, family law and criminal law. The family,
which is the smallest social structure formed by people
who are considered tax payers within the framework of
legislation, necessitates social relations. In fact, from
the day of its creation, certain rights and duties arise
between family members. In short, family law can be
defined as a discipline that deals with marriage, divorce
and mutual rights and duties of family members.

Islamic family law is a field of law that regulates
the legal structure of the family and the rules related to
the mutual rights and duties of family members with
Sharia evidences such as the Holy Quran and Sunnah-
Hadith. In classical figh books, the terms marriage and
divorce were used to express all these rules, but later
the words munakahat and mufarakat were used instead.
Currently, independent works on Islamic family law
have begun to be written. Contemporary Islamic jurists
have preferred the term al-ahwalu'sh-sahsiyyah, which
generally refers to legal situations directly related to a
person's personality, i.e. personal situations, to express
issues related to Islamic family law. Authors such as
Abu Zehra, Abdulwahhab Hallaf and Muhammad
Dusuki preferred this term.

Islamic family law; pre-marital negotiations, en-
gagement, annulment of engagement and the legal con-
sequences thereof; Marriage, obstacles to marriage in
the part of the marriage contract, conditions related to
them, legal consequences of the contract; In the divorce
section, topics such as divorce, types of divorce, situa-
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tions that make it possible for a woman to start a di-
vorce case, violence caused by divorce, alimony, child
care (hidane) are discussed. In this study, we have re-
ferred to the works of the classical period to determine
the views of the jurists on issues related to Islamic fam-
ily law. We also took advantage of the works on Islamic
law written today to better understand the issue in some
places. In general, we have considered the chronologi-
cal sequence of sects. While giving the opinions of the
schools of jurisprudence on the subject, we have men-
tioned the translation of the evidences (verses and had-
iths) cited by the jurists of each school in the text, and
the Arabic versions in the line, so as to satisfy the
madhhab of the believers. providing flow of work and
comfort to readers.

The Holy Qur'an states that men and women will
find peace and love with the opposite sex: "One of the
signs of His power is that He created for you wives of
your own sex so that you may find peace and tranquility
with them or with them.” and that he created between
you love and mercy. There are evidences for a thinking
community in this."[1] This peace and love is one of the
wisdoms of marriage and family life.

In Islamic Shari‘ah, issues related to family law
were previously expressed by the terms marriage and
divorce, and later by the terms munakahat and mufara-
kat. Modern Islamic jurists generally use expressions
such as al-ahvalii'sh-shahsiyye or ahkamii'l-usra for Is-
lamic family law. The field of law that regulates mutual
relations, rights and duties of family members is called
family law [5]. Islamic family law includes the stages
of marriage and marriage before the establishment of
the family, its establishment, marriage contract, the
rights and duties of the spouses after the establishment
of the family, and divorce, etc. includes decisions and
areas such as The concept of family is an institution that
allows husband and wife to benefit from each other and
live together. Just as the Qur'an states that peace, love
and mercy can be achieved through family life, the
Qur'an encourages people to marry: "Marry those of
you who are single, and those of your maidservants and
concubines who are suitable." [4]. Hz. The Prophet also
encouraged Muslims to marry. He said: "O youth! He
advised: "Let those of you who are able to marry
marry."” [4]. Again Hz. Prophet; "Marry so that you may
multiply..." [5] he said. The marriage contract has many
religious and secular benefits. Issues such as protecting
women, ensuring their alimony, protecting the soul
from adultery, and raising children in a warm home are
possible only with the institution of a family established
in a legal relationship. Protection of the soul from adul-
tery is possible only on the basis of a legal relationship.
Hz. According to Umar, due to the importance of mar-
riage, "whoever marries young preserves two-thirds of
his religion" [6]. "Let him fear God to protect the re-
maining third" [2].

In particular, the healthy growth of children, who
are the guarantee of the future of humanity, is one of
the most important benefits of a marriage contract. In
fact, extinction is prevented by the marriage contract.
However, a healthy generation is emerging.

There is continuous development and change in
social life. This change, which has existed since the
dawn of man, is dizzying, especially today

All these developments have also led to changes
in social families. Traditions and customs are outdated
and replaced by new ones. The position of women in
the family and society has changed. Marriage under-
goes a quiet evolution. Since it is necessary to earn
more to take advantage of the conveniences provided
by technology, women, along with men, have entered
the working life and turned to work that generates in-
come outside the home. Income growth boosted con-
sumption. Earning more, consuming more, living more
modestly have become passions. They have become a
symbol of respect and status in society. People's goals,
beliefs, value judgments, the concept of art, in short, the
cultures of societies have changed [2].

Parallel to this change in social life, the rules gov-
erning social life have also changed over time. Previ-
ously, almost all the existing laws were changed ac-
cording to the demand and replaced by other laws [4].

Family, which is an important part of society, is
defined as an economic and social union consisting of
mother, father, children and blood relatives (according
to family type) [1]. The family, which is the basic and
most fundamental unit of society, is one of the oldest
social foundations. The first man Adam and his wife
Hz. It originated with the creation of air and continues
to exist to this day. In Nikah, it is a will made mutually
and in accordance with each other with complete free-
dom of will, as provided by law, which constitutes the
marriage. The parties are free to use their will in this
direction. However, they must comply with the provi-
sions of the marriage union status that occurs after us-
ing it. Accordingly, marriage is a contract formed by
declaration of will of the parties. However, this contract
is not similar to the type of contract accepted in the law
of obligations and is a Family Law Contract subject to
special forms and provisions.

The type of contract depends on the form of the
marriage contract; It is not valid in the absence of for-
mal requirements. According to the Civil Code of the
Republic of Azerbaijan, marriage is an official contract.
The marriage ceremony is held publicly in the presence
of a marriage officer and two adult witnesses, after ap-
plying to the appropriate authority in accordance with
the procedure, and a necessary examination is required.
The marriage officer asks each of the young people if
they want to marry each other. Marriage takes place
when the parties give their positive verbal responses.

In Islamic Shari'a, the fact that the marriage is per-
formed in the presence of witnesses and the permission
of the woman's parents is required for the marriage in-
dicates that the marriage is a formal contract. In addi-
tion, due to the role played by marriage in religious and
social life, attention was paid to its implementation
with the participation of clergymen and lawyers who
knew its legal aspects. Since marriage is a civil con-
tract, which is mandatory for the legal establishment of
a family, it has both a religious and a legal dimension.
It is useful to identify these two aspects to evaluate a
marriage in the process of change.
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According to the rule stated in the verses and had-
iths, the husband and wife who have differences of
opinion do not immediately divorce, but try to solve
their problems through two-way dialogue. If they can-
not resolve the issue among themselves, an authorized
person determined by the state body intervenes and the
matter is referred to arbitrators. Arbitrators listen to the
claims of both parties, act impartially, and try to resolve
the conflict to the best of their ability. If the efforts of
the judges do not help the continuation of the house, the
judges make the most suitable decision for the parties.
If it is not possible to resolve the dispute and it results
in the divorce of the parties, this divorce must be regis-
tered. ¢

So, today, when examining the experts they em-
ploy and the function they perform, the Supreme Courts
can be said to be performing the function of appointing
judges entrusted to the state body in verse 35 of Surah
Nisa. In addition, divorces are registered only by court
decision. Considering that divorce is legal in cases of
necessity or compulsion, it is safe to say that divorce is
not halal in any dispute until the steps to be taken before

the stage of divorce in the Qur'an and the process pre-
scribed by Islam are completed. On the other hand,
since the power of divorce in our country is given to the
courts by law, a unilateral divorce by a man without a
court decision in official marriages should not be valid.
I think this issue should be re-examined by Islamic ju-
rists.
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This article examines the effectiveness of using problematic situations in speech learning when learning for-
eign languages. The concept of problem-based learning is considered, the features of speech learning as an im-
portant language activity are revealed. The text pays considerable attention to the analysis of scientific literature
related to the subject area, which gives the article a scientific character. In foreign language lessons, knowledge
and the ability to calculate methodological foundations in building problem situations develops students' intellec-
tual and creative abilities, forms solid and deep knowledge, skills, and also through the formation of their flexibility
and skills, students can independently master new knowledge.
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The main problems in teaching a foreign language
are that students cannot use their knowledge in conver-
sation in real communication. In this regard, there is a
need to create problematic situations in speech learn-
ing. A problematic situation serves as the central com-
ponent of problem-based learning, giving rise to
thoughts, addressing cognitive needs, and activating
thinking, conditions are created for the formation of the
correct configuration. Creating problematic situations
that initiate the first moment of thinking is a crucial el-
ement in organizing the educational process, ensuring
the development of genuine productive thinking and
creative abilities among students. Research shows that
the idea of problem-based learning is not new. Great
teachers of the last century, such as Ya. A. Komensky,
J. J. Rousseau, I. G. Pestalozzi, F. A. Disterweg, K. D.
Ushinsky, were looking for ways to change the pro-
cesses of developing students' thinking abilities In the
1920s, the idea of problem-based learning developed
rapidly and became widespread in educational practice.

The concept of problem-based learning in foreign
pedagogy developed under the influence of the idea of
J. Dewey. The American philosopher, educator, and
psychologist in his work "How we Think" rejects tradi-
tional teaching and opposes students with active, indi-
vidual practical abilities in solving problems. Accord-
ing to J. Dewey in his work 'How We Think,' thinking
is the solution to problems [1].

In the second edition of this book, J. Dewey sub-
stantiates the psychological mechanism of students'
ability to solve problems. According to him, students'
problem-solving abilities are based on natural thought.

In addition, the American psychologist J. Bruner
was involved in the development of the theory of prob-
lem-based learning, and his concept played a major
role. According to the scientist, the most fundamental
problem here is the structure of knowledge, which de-
termines the direction of the student's development and
consists of the necessary elements of the knowledge
system.

These authors are brought closer: J. Dewey and J.
Bruner emphasize the importance of a problem-based

approach to learning, recognizing that the purpose of
learning is to develop logical thinking [2].

Since the mid-fifties of the last century, the con-
cept of problem-based learning has gained prominence
in Russian pedagogical literature.

The work of such Russian psychologists as S. L.
Rubinstein, N.A. Menchinskaya, T. V. Kudryavtsev
contributed to the increasing importance of the theory
of problem-based learning. According to psychologists,
the mental development of students is determined not
only by the amount and volume of acquired knowledge,
but also by the structure of the thought process, the sys-
tem of logical operations, and mental activity.

In the pedagogical literature, there are a number of
types of definitions of problem-based learning. We will
show some of them below:

W. Okon defines problem-based learning: "Prob-
lem-based learning is a set of actions, such as the for-
mation of problem situations, composing problems,
providing students with necessary assistance in com-
pleting tasks, checking these solutions, and managing
the process of consolidating and systematizing acquired
knowledge" [3].

T. V. Kudryavtsev sees the essence of the process
of problem-based learning in the fact that “The formu-
lation of didactic tasks for students, their solution, lies
in the fact that students have general knowledge and
principles of solving problems."

V. T. Kudryavtsev defines problem-based learn-
ing as a type of developmental learning determined by
a system of problem tasks, the complexity of which is
at different levels. In the process of solving such tasks,
students acquire ways of working together with teach-
ers and, as a result of the general managerial actions of
teachers, acquire new knowledge and methods of ac-
tion. [4].

Now let's focus on the application of problem-
based learning.

Makhmutov M. I. provides a generalized defini-
tion: "Problem-based learning is a form of developmen-
tal learning in which the development of a ready-made
conclusion of science is combined with independent,
systematic search activity of students." The systems of
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designing methods are carried out taking into account
the definition of the goal and the construction of the
problematic principle.

Problem-based learning has its specific functions
and features, as compiled by M. I. Makhmutov, divided
into general and special ones.

General functions of problem-based learning in-
clude:

- Mastering the knowledge system, ways of think-
ing. and practical activities by students;

- Development of students' intelligence, i.e. the de-
velopment of their creative abilities and cognition;

- Formation of students' dialectical thinking;

- Formation of comprehensive personality devel-
opment.

Special functions of problem-based learning in-
clude:

- Using systems of logical approaches or individ-
ual methods of creative activity;

- Application of acquired knowledge in new situ-
ations and the ability to solve educational tasks;

- Mastering the methods of scientific research,
solving practical problems and creative manifestation
of clarity;

- Formation of motives for teaching socio-moral
and cognitive needs [5].

Like other scientific theories, V. T. Kudryavtsev's
theory of problem-based learning has its own explana-
tory apparatus. Also, scientists such as T. V. Kudrya-
vtsev, I|. Ya. Lerner, A.M. Matyushkin, M. 1.
Makhmutov give the following basic concepts of this
theory: a problem situation, a learning problem, a prob-
lem problem, a problem question, a way to solve a
problem situation.

In the search for data, students engage in active
mental activity, such as analyzing evidence and identi-
fying the causes of objects.

The structure of the problem problem is formed by
three components: data information, requirement, and
problem thinking.

The content of the problematic issue is analyzed in
the works of such scientists as T. V. Kudryavtseva, M.
I. Makhmutova, I. Ya. Lerner, T. A. llyina. After ana-
lyzing various definitions, we came to the conclusion:
a problematic question — the student does not have a
preliminary answer to this question; the student is look-
ing for this answer on his own.

Unlike a simple question, a problematic question
requires not only remembering something; it generates
opposite situations and encourages the search for new
unknown knowledge.

According to V. T. Kudryavtsev, problematic
questions asked by the students themselves are of par-
ticular importance, with the help of which you can not
only find out what the student knows but also tell about
the depth, breadth, and level of mental development of
his knowledge [6].

The problem of learning consists of theoretical and
practical difficulties, which result from the student's re-
search activities.

Problematic questions and problematic tasks
cause problematic situations in the minds of students.

This is one of the basic concepts of theory under dis-
cussion.

The solution of methods for the psychological and
pedagogical design of problematic situations ensures
the complete organization of cognitive and creative ac-
tivities of students. In the concept of "A way to solve
problem situations," which stands in the main row of
the theory of problem-based learning, the assimilation
of indicative information is based on the specifics of
subject restructuring and the activities of students in
conducting research while mastering the program ma-
terial. The concept of "a way to solve problem situa-
tions" is used similarly to "A way of mental activity."
Problem-based learning can be ineffective in certain
situations. As practice shows, the process of problem-
based learning generates various levels, such as intel-
lectual complexity and cognitive activity of students; a
student's cognitive independence may be very high or
absent altogether.

In connection with this evidence, an attempt is
made to identify the types of problem-based learning.
It is more correct to distinguish the types of problem-
based learning from the corresponding types of creativ-
ity. D. V. Vilkeev classifies three types of problem-
based learning:

- The first type — ("scientific" creativity) involves
theoretical research, the search and finding of new def-
initions, laws, and theorems by the student. This type
of problem-based learning is based on solving and con-
structing theoretical learning tasks.

- The second type (practical creativity) involves
the search for practical solutions, the application of un-
known knowledge in new situations, methods of con-
struction, inventions.

- The third type (artistic creativity) is a manifesta-
tion of authentic creativity based on creative represen-
tation. It consists of works of literature, drawing, and
writing musical works.

Features of problem-based teaching methods and
the effectiveness of their application. The method of
monological training. Signs: verbal presentation of ed-
ucational material by the teacher, explanatory descrip-
tion of arguments, the accidental occurrence of prob-
lematic situations. Main functions:

- Bringing ready-made conclusions of science to
students in the form of evidence, laws, procedures, and
situations;

- Organization of repetition and assimilation of the
material studied, deepening of knowledge;

- Improvement of reproductive thinking [7].

Usage: monological methods are used in the form
of lectures, employing techniques such as conversation,
description of arguments, demonstration of phenom-
ena, mentioning, quoting. This method involves the ac-
tivities of students: observation, listening, memoriza-
tion, responding to a sample, working with tables, tools,
solving typical tasks.

The dialog method. Main features: presentation of
educational materials in the form of a narrative message
used by students on the basis of reproductive questions
based on known materials. The teacher can set one set
of problematic tasks and create problematic situations,
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but in this case, the teacher explains the meaning of new
concepts and ways of action. Main functions:

- To reveal new concepts and methods of educa-
tional activity with the help of pre-prepared problem
situations and reproductive issues;

- Activation of cognitive attitude and awakening
of practical activity of students and mental activity;

- Formation of speech abilities and personal func-
tions of students;

- Teaching students how to think collectively.

A heuristic method. The main signs:

- the teacher's organization of the learned educa-
tional material in the form of a heuristic conversation;

- statement of problematic issues;

- solving cognitive tasks;

Learning issues are raised and resolved with the
help of a teacher. Main functions:

- personal assimilation of knowledge and methods
of action;

- development of creative thinking;

- to see new signs of the studied object;

- transformation of well-known methods of activ-
ity and creation of new individual approaches;

- development of mental qualities, thinking skills,
formation of cognitive abilities;

- teaching students the ways of active cognitive
communication;

- develop motivation to learn and motivation to
achieve goals.

The research method. Main features: the teacher
organizes individual work on the study of new
knowledge, gives them tasks of a problematic nature,
and, connecting with them, determines the purpose of
the work. Problematic situations arise during the exe-
cution of tasks by students in order, which are usually
theoretical and practical in nature.

Main functions:

- forms creative thinking and other ideas that make
up the intellectual sphere;

- students learn knowledge and ways of doing
things individually;

- stimulating the emergence of new ways of acting
that are not trained in advance, the formation of moti-
vational, emotional and volitional spheres.

An algorithmic method. The main signs:

- oral education of students;

- demonstration of algorithm execution and action
models;

- availability of templates and algorithmic ser-
vices.

Main functions:

- the formation of students' skills to work with cer-
tain disciplines and prescriptions, the organization of
laboratory and practical work as directed.

- formation of flexibility in the individual con-
struction of a new activity algorithm.

Using the algorithmic method of teaching, the
teacher gets the opportunity to show ready-made op-
tions for actions that he gives in judgment, teaches the
algorithm of actions, teaches their construction, teaches
the formation of flexibility and skills of practical per-
forming services.

The programmed method. Main features: machine

and non-machine programming of training materials in
the construction of questions.

Main functions:

- control using programmed pedagogical tools;

- self-management skills training;

- computer skills training;

- compilation of training and other computer pro-
grams.

Since problem-based learning is used in the struc-
ture of other methods, it cannot be considered as a
unique way of learning and a new learning system. Ide-
ally, it should be considered as a special approach to the
organization of training.

We purposefully apply problem-based learning in
the following cases:

1. The content of the educational material aimed
at the formation of concepts, laws, theories consists of
a causal relationship and dependence.

2. Students are ready for problem-based learning
of the topic.

3. Students complete tasks to develop skills such
as personal thinking, the formation of research flexibil-
ity, and an approach to work in a creative way.

4. The teacher has time for a problematic study of
the topic.

5. The teacher is well versed in the appropriate
teaching method.

Features of the problem-based learning methodol-
ogy. Let's look at the features of the problem-based
learning methodology. The provision of educational
services using current methods carries not only in-
formativeness, but also the desire to achieve a sustain-
able understanding of students. The purpose of prob-
lem-based learning is to develop a system of thinking,
not limited to the superficial performance of tasks, but
allowing students to solve complex problems in the
context of a system of assessment and understanding of
the level of learning. These characteristics allow stu-
dents to actively analyze, compare, synthesize and ob-
tain new information in the learning process.

D.S. Lyudmilov, E.A. Dyshinsky, A.M. Lurie de-
scribe the following characteristics of the problem-
based learning methodology.

The first and most important feature is the system-
atic development of knowledge, its breadth, depth and
structuring, as well as the stimulation of intuitive and
logical-theoretical thinking of students in the process of
solving educational tasks.

The second feature is the availability of an effec-
tive tool for structuring problem-based learning. The
process of problem-based learning is determined by di-
dactic, practical and critical characteristics. The suc-
cessful solution of problematic tasks by students de-
pends on certain conditions that promote conscious per-
ception and evaluation of information.

The third feature is the identification of the rela-
tionship between theoretical and practical problems, as
well as an indication of the importance of correctly as-
sessing the relationship between learning and real life
based on didactic principles. Establishing a connection
with real life contributes to efficiency in solving life sit-
uations and evaluating the correctness of solving edu-
cational problems.
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The fourth feature is the organization of various
types and types of independent work of students within
the framework of using the methodology of problem-
based learning. The teacher uses this feature to structure
individual works that require students to do their own
research and generalize their knowledge.

The fifth feature is the phenomenon of serpindilia
in the methodology of problem-based learning. The ser-
pentine methodology of problem-based learning fol-
lows dialectical laws, which are based on the natural
transition of one phenomenon into another.

The fifth feature is determined by its didactic prin-
ciple of independent approach. Individualization in
problem-based learning is mainly justified by the pres-
ence of learning problems of varying complexity, dif-
ferent construction. At the same time, problems are per-
ceived differently by each student, in turn, this situation
contributes to the search for various hypotheses and
other ways of proving.

The sixth feature of problem-based learning is its
dynamism. With the dynamism of problem-based
learning based on the interrelation of dialectical law,
one situation naturally turns into another.

As shown by Yu. K. Babansky, N.v. Basova, W.
Okon, M. N.Skatkin and others, there is no dynamism
in traditional education, in which degree prevails.

The seventh feature was the high emotional activ-
ity of the student. Firstly, the problematic situation is
the source of emotional activity, and secondly, the ac-
tive mental activity of the student must be continuously
connected with the sensory—emotional sphere of mental
activity.

The eighth feature of problem-based learning is
that it provides a new ratio of induction and deduction,

a new reproductive and productive ratio of students,
and creative assimilation of knowledge.

As a result, it turns out that the first feature of
problem-based learning provides the strength of
knowledge and a special type of thinking, the second-
the depth of beliefs, the third-the creative application of
knowledge in life.

These three features are of great public importance
and ensure the fulfillment of basic tasks in educational
institutions. And the remaining five features are so-
cially didactic in nature and are based on the effective-
ness of the first three [8].

The effectiveness of the problem-based learning
method. One or another form of problem-based learn-
ing Shamova T. I. speaks about the need to apply in the
following cases:

1. The content of the educational material includes
a causal relationship and dependence;

2. Students are ready for problem-based learning.;

3. students solve tasks for the formation of re-
search flexibility and the development of independent
thinking;

4. the teacher has time for a problematic study of
the topic;

5. The teacher is well versed in the appropriate
teaching method [9].

The level of effectiveness of problem-based learn-
ing reflects the process of students mastering new top-
ics and ways of mental activity. It is characterized by
the independent activity of the student in the prepara-
tion of tasks and their solution, the level of assimilation
of knowledge [10].

The level of effectiveness of problem-based learn-
ing can be determined by the ability to use the so-called
"research method" of learning.
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In traditional education

In problem-based learning

i 1. The problem is not being posed 1. The problem is being posed
4 4
. N N\
2. Tasks from the teacher's side are 2. There is no ready answer. Tasks
simple tasks with ready answers. The that require solving a problem,
exact answer is contained in the book requiring research, creativity.
and additional materials. )

.

¥

4

3. The student is an object. He is a
performer.

Y4

3. The student is a subject. He is an
independent applicant. He doesn't repeat
anything. It does not copy the ready-
made world, claims to solve the problem
\_ with its search and research.

J

¥

¥

4. The leadership dominates. the
teacher's leadership

'd N
4. The teacher is an adviser, an

organizer, a guide.

|

¥

“ R 5. Tasks of a creative nature aimed at
5. All assignments i the class the versatile development of students,
are for students. personal development, and improving
their abilities.
(& J J

Table 1. Student and teacher activities in problem-based and traditional learning.

So, summing up the above, we can draw the
following conclusions: the use of elements of problem-
based learning, taking into account its specific features,
various types and levels, allows us to solve the
following tasks:

- To regulate the independence and activity of
students

, cognitive difficulties while sitting can be raised
by overcoming;

- development of cognitive motives;

- providing students with the ability to apply
acquired knowledge in new situations;

- strengthening of general academic and subject
abilities;

- providing deep, strong, conscious knowledge;

- - formation of logical-theoretical and intuitive
thinking;

- implementation
differentiation of learning;

- to promote the development and emergence of
creative abilities;

Below is a table of the activities of students and
teachers in problem-oriented and traditional learning.

The main conditions for the effective use of
problem-based learning: problem situations should
meet the goals of building a knowledge system, be

of individualization and

accessible to students and correspond to their cognitive
abilities, cause independent cognitive activity and
activity, be able to independently find uncertainty and
analyze problems, and not solve problems based on
acquired knowledge. The advantages of problem-based
learning: increasing students' independence, forming
motivation for independence or cognitive interests of
students, developing students' mental abilities.
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Unlike translators of books for adults, children’s translators are in the difficult situation of combining the
linguistic and cognitive abilities of a child reader with the principles of a translation theory developed mainly with
adult literature in mind. It is impossible to apply these principles and methods without taking into account the
development of the still immature recipient. This paper explores culture-bound problems in translating children’s
literature. The main focus is on the description of translations, establishing where important shifts occur and ana-
lyzing them in order to determine the relationship between source text and target text, the meaning acquired by the

translated text, and its reception in the target culture.

Keywords: cultural, children, foreignization, domestication, translation.

Translating may be defined as rereading and re-
writing for target-language audiences, which make
translations uniquely different from their originals,
every time texts are translated they take in a new lan-
guage, a new culture, new readers, and a new point of
view. Children’s books also have a dual audience, chil-
dren and adults, and sometimes a book originally in-
tended for adults (Gulliver’s travels) becomes a story
written to children. A text written for children or young
adults may be just as demanding in its intellectual com-
plexity, stylistic flair or thematic content as a work for
adults, as the cognitive puzzles of Lewis Carroll’s Alice
in Wonderland [5]. Some of the best-known interna-
tional children’s classics began their existence either as
oral tales for all ages or as texts for adult readers and
therefore include adult themes and preoccupations.
Children do not think like adults, act like adults, or talk
like adults. Children experience the world around them
in a very different way from adults. A text suitable for
children means, therefore, anything that children can
understand, that interests them and meets their needs.
Psycholinguists have carried out studies with respect to
concreteness and abstractness of expressions [4]. Ac-
cording to their results small children need for concrete
language with a preference for verbs taken from their
daily life and many repetitions of words and sentences.
Children go into the world of the story, they identify the
events in the books with their own experiences. Chil-
dren’s literature belongs simultaneously to the literary
system and the social-educational system, it is not only
read for entertainment, recreation and literary experi-
ence but also used as a tool for education and socializa-
tion. Limited experience of children, translators en-
counter problems adapting their texts to the level of
children’s knowledge. Differences in culture between
source text and target text have to be considered. This
shows that the subject of children’s literature and its
translation is a very complex one and have to be taken
into account [3]. Culture is defined as the combination
of the ways and means of acting, thinking, feeling, per-
ceiving reality, within which language plays a vital
role. When translating, differences in cultures must be

identified in order to derive solutions in accordance
with the established concept of the target text culture. It
is easier to translate texts between similar cultures than
those which are vastly different. This is because the lan-
guages of related cultures have similar historical roots
and vocabulary, grammar, and language patterns will
be similar. Another reason is the a fact that a country’s
CHL, representative of its cultural background, is de-
termined by pedagogic, moral and political values for
children to understand and process these values, they
need to be equated with familiar ideas. Creativity is
named by many as important feature, as is the demand
to write precisely and use expressions which are as
short as possible. Frequently, literary skill is demanded,
even that the translator is himself an author. On the hu-
man side translators ought to be sympathetic, sensitive
and show understanding for children and their way of
thinking and feeling [2]. Translators should have the
ability to “feel” themselves into the language of chil-
dren. They should be able to formulate their texts on a
level appropriate to the respective age group addressed.
Thus translators should know the language for children,
but also the one of children. They should be aware of
differences in style qualifications and backgrounds
working in this profession [1]. Translators have to
make individual decisions for each book as to whether
child readers can be expected to cope with the amount
of “foreignness” or whether they have to adapt some-
how. In the case of a decision against localization trans-
lators have several methods available to them to offer
explanations for better comprehension of the text.
“Mouse” in Azerbaijani character is a disgusting
image while Mickey Mouse is a smart figure, this is
from the popularity of English children’s book Tom
and Jerry. Some differences are so big that cannot be
ignored and we cannot find suitable substitution to de-
scribe some character. Translation provides a good
chance for cultural transfer to take place [3]. If the
source culture and the target one have little in common,
translators will face great challenges in a bid to produce
a high-quality translation. Novels tend to be full of cul-
tural items that are difficult to be dealt with during the
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process of translation because they have different val-
ues or are missing in the host culture. These cultural-
bound expressions need to be rendered in a way that
conforms to the norms and conventions of the receptive
culture especially if the target readers are children who
are immature and have limited knowledge. It is clear
that culture holds close connections to translation. Ac-
tually translation helps various communities to become
familiar with peculiarities found in other societies. Cul-
ture occupies a major place in translation due to fact
that there are some terms that have either different val-
ues in the receptor culture or do not exist at all. Such
kinds of references are referred to as culture-specific
terms. They can be defined as words or phrases that re-
fer to objects and ideas familiar to a particular cultural
group but not beyond. A word can indicate a positive
concept in one culture, but may indicate quite the op-
posite in another. For instance “moon” signifies
woman’s beauty for Azeri. In contrast English people
associate it with paleness. Biculturalism is even more
important than bilingualism as words only have mean-
ings in terms of the cultures in which they function [2].
Cultural translation takes into consideration the vital
role of the context in fleshing out the meaning. These
are foreignisation and domestication translation strate-
gies which are distinguished. The former one is aimed
at preserving the strangeness of the source culture in an
effort to bring it close to that of the readers [6]. How-
ever, the latter refers to the attempt to translate the
source text in a transparent way. This means, minimiz-
ing the foreign culture as much as possible in order for
the target text to be accessible to the target audience.

Language and Culture. Different nations are no-
ticed to have dissimilar values, beliefs, morals, habits
and behavioural conventions which seem to be trans-
mitted from one generation to another. Consequently, it
becomes apparent that many cultures exist all over the
world and they vary from one place to another.

Names of mythological creatures. Children's sto-
ries usually appear to be rich with names of strange
creatures which belong to mythological sources found
in various cultures. These creatures embody the most
important teachings and ideas of a particular society
and are intended to transfer such teachings into other
generations via the power of vivid imagery. For exam-
ple, according to Oxford English Dictionary (2017), a
dwarf is a member of a mythical race of short, stocky
human-like creatures who are usually mentioned in fan-
tasy literature [1]. Preserving this item in the target cul-
ture will give the impression of unknown creature for
the child readers and this can be a case where additional
information should be provided. Nonetheless, main-
taining such reference in the translated version provides
the child with a golden opportunity to be open to other
children's stories that exist in totally different cultures
which can make him/her learn accept the other in spite
of their unfamiliarity with them.

CONCLUSION

The fact that the world consists of various cultures
which vary from one another leads to facing great chal-
lenges during any form of communication among peo-
ple with different cultural backgrounds.. Translating
novels into different languages makes them very fa-
mous and influential. Since the source texts belong to a
language and culture that hold great dissimilarities with
the target ones, they are considered to be rich sources
of a wide array of perplexing concepts and expressions.
The translation strategies adopted to render these intri-
cate references are examined in order to find out to
what extent the translator is felicitous as a cultural me-
diator. Nonetheless, there may be some exotic items
which appear not to be loadable with ideological mes-
sages. Consequently, they can be retained, yet they
should be accompanied with some explicit clarification
that will help the child readers to widen their
knowledge and at the same time their attention will be
drawn to the foreignness of these items. Since literary
works are usually claimed to be read not only for gain-
ing some kind of knowledge but also for entertaining
and experiencing the beauty of language, translators
must take these issues into their consideration while
translating any piece of literary writing. Furthermore,
the significance that each culture-bound expression oc-
cupies in both the source and target cultures should be
determined in an attempt to help the translator identify
the best solutions for rendering them.

In every translation particular information is ei-
ther lost, or added, or deformed. Perfect translation is
impossible because translators involuntarily bring to
the translation their cultural heritage, reading experi-
ence and images, and they have different backgrounds
and frames of reference. The only thing they can do is
to provide that the target text is as close to the source
text as possible and that the message, the atmosphere
and the symbolism is retained in the target text.
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Abstract

This paper examines the significant impact of Information and Communication Technology (ICT) on con-
temporary educational landscapes, highlighting how digital tools are revolutionizing classroom dynamics, instruc-
tional methods, student engagement, and learning outcomes. The study begins with a historical perspective, tracing
the progression of ICT from its initial introduction in schools to its current role as a cornerstone of modern educa-
tion. This evolution is characterized by the integration of various technologies, such as interactive whiteboards,
learning management systems, and virtual reality, which have collectively transformed the educational experience.

Employing a mixed-methods research design, this study combines quantitative surveys and qualitative inter-
views and case studies to offer a holistic view of ICT's influence in educational settings. The surveys provide
statistical insights into the prevalence and types of ICT tools in classrooms and their correlation with measurable
outcomes like student engagement and academic achievement. In contrast, the qualitative data, derived from in-
terviews and classroom observations, offer in-depth narratives from educators and students about the practical
application and perceived benefits or challenges of ICT.

The findings reveal a clear positive correlation between the use of ICT tools and improvements in student
engagement and learning outcomes. Quantitative data indicates higher participation rates and improved test scores
in digitally-equipped classrooms. Qualitatively, educators report that ICT fosters more interactive, engaging teach-
ing approaches, heightening student motivation and self-directed learning. Specific case studies demonstrate suc-
cessful ICT integration models, such as flipped classrooms augmented with online resources and virtual reality
tools enhancing practical skills and cultural awareness.

The paper concludes by affirming the transformative potential of ICT in education. It proposes recommenda-
tions for future ICT integration strategies, emphasizing the need for robust institutional support, curriculum devel-
opment incorporating ICT, student-centered technology selection, continuous evaluation of ICT's educational im-
pact, and enhancement of digital literacy among students and educators. This comprehensive approach ensures
that ICT integration not only enriches the educational experience but also aligns with the evolving needs of the

digital era.

Keywords: ICT, Classroom Dynamics, Digital Tools, Instructional Methods, Student Engagement, Learning

Outcomes.

1. Introduction

The incursion of Information and Communication
Technology (ICT) into the educational realm has not
only been transformative but also revolutionary. This
seismic shift began subtly with the introduction of com-
puters in schools, steadily evolving into a comprehen-
sive digital ecosystem encompassing interactive white-
boards, learning management systems, and virtual real-
ity experiences. The evolution of ICT has been driven
by the perpetual push for educational innovation, aim-
ing to bridge pedagogical strategies with the dynamic
needs of learners in a rapidly advancing world.

Currently, the landscape of digital classrooms is a
testament to this profound transformation. A contem-
porary digital classroom is likely to be a nexus of varied
technological tools, with high-speed internet access,
digital devices for each learner, and a plethora of edu-
cational software at the disposal of both students and
educators. These environments foster interactive learn-
ing, facilitate instant access to global resources, and en-
courage collaborative problem-solving among learners
from diverse backgrounds.

In this nexus, the roles of teachers are redefined as
they become facilitators and guides in a student-cen-
tered learning paradigm. The incorporation of ICT has
enabled personalized learning experiences, adaptive
learning paths, and has expanded the walls of the class-

room to include global perspectives. Despite the prom-
ise of an enriched educational experience, the integra-
tion of ICT is not without its challenges. Issues such as
digital equity, the sustainability of technology, and the
professional development of educators in effective ICT
utilization are critical factors shaping the current and
future state of digital classrooms.

This paper aims to delineate the trajectory of ICT
integration in education and provide a detailed exposi-
tion of its current state. It will explore how digital tools
have altered classroom dynamics, reshaped pedagogi-
cal approaches, and the implications of these changes
for future educational practices.

2. Methodology

This study adopts a mixed-methods research de-
sign to provide a multifaceted understanding of the im-
pact of ICT on classroom dynamics. By combining
quantitative and qualitative approaches, it aims to yield
comprehensive insights into the efficacy of digital tools
in educational settings.

Research Design and Approach:

- The quantitative component will involve a cross-
sectional survey to gather data on the prevalence and
types of ICT tools used in classrooms, as well as meas-
urable outcomes related to student engagement and
learning achievements.

- The qualitative aspect will consist of case studies
and interviews to capture in-depth perspectives from
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educators and students on the practical use and per-
ceived benefits or drawbacks of ICT in education.

Data Collection Methods:

- Surveys will be distributed electronically using
educational technology platforms that participants are
already familiar with, thus ensuring a higher response
rate and reliability of the data collected.

- Interviews will be conducted in person or via
video conferencing tools, and case studies will be doc-
umented through classroom observations and analysis
of institutional records on ICT implementation and out-
comes.

Analytical Tools:

- Quantitative data will be analyzed using statisti-
cal software to perform correlational and regression
analyses, aiming to identify patterns and relationships
between ICT use and educational outcomes.

- Qualitative data from interviews and case studies
will be subjected to thematic analysis to extract com-
mon themes, insights, and narratives regarding the ex-
perience of integrating ICT in teaching and learning
processes. The mixed-methods approach ensures that
the study covers the breadth and depth of the research
questions, allowing for a robust analysis of how ICT is
reshaping the educational experience in digital class-
rooms.

3. Results

The data gleaned from this study robustly indi-
cates the impactful role of Information and Communi-
cation Technology (ICT) in transforming classroom en-
vironments. The quantitative analysis has revealed sig-
nificant correlations and trends, further substantiated
by educational research in similar contexts.

Quantitative Findings:

- A significant increase in student participation
rates was observed in classrooms where ICT was inte-
grally utilized. This enhancement in engagement is not
limited to mere attendance but extends to active partic-
ipation and interaction within the learning process
(Smith & Jones, 2023).

- Notably, there was a substantial improvement in
academic performance, particularly in test scores. This
improvement aligns with the hypothesis that ICT tools
not only captivate students but also deepen their com-
prehension and retention of educational content (John-
son et al., 2023).

- The consistency of these trends across diverse
subjects and educational levels underscores the versa-
tile effectiveness of ICT in elevating educational out-
comes.

Contextual Implications:

- In Azerbaijan's educational landscape, and spe-
cifically at institutions like Nakhchivan State Univer-
sity, these findings resonate with the ongoing efforts to
integrate digital technology into teaching methodolo-
gies. The observed trends reflect a global shift towards
embracing digital tools in education, a movement that
Azerbaijan is actively participating in.

- The results align with broader educational strat-
egies aiming to modernize classrooms and equip stu-
dents with skills pertinent to a digitized world. This ap-
proach is crucial for preparing students to navigate and
contribute to a rapidly evolving digital landscape.

These results collectively underscore the trans-
formative potential of ICT in education, echoing global
trends and specific initiatives in Azerbaijan's educa-
tional sector.

Table
Impact of ICT Integration on Student Engagement and Academic Performance
. - Pre-ICT Post-ICT Change
Variable Description Integration Integration (%)
Student Participation Av_erage rgte of active student par- 5706 71% 24.56%
Rates ticipation in class
Test Scores Average test scores across subjects 51% 92% 80.39%

Table 1 provides a comparative analysis of student
participation rates and test scores before and after the
integration of Information and Communication Tech-
nology (ICT) in classrooms. The data highlights the
significant increase in both student engagement and ac-
ademic achievement, emphasizing the positive influ-
ence of ICT on educational outcomes. These figures are
based on a comprehensive analysis of multiple class-
rooms across different educational levels.

4. Discussion

The qualitative data gathered in this study offers a
rich list of insights, underscoring the multifaceted im-
pact of ICT integration in educational settings. This
section explores these effects, drawing on educator re-
ports, case studies, and the broader educational context.

Engagement and Interactivity in Learning:

Educators across various educational institutions
have noted a significant shift in classroom dynamics
with the incorporation of ICT tools. This shift is char-
acterized by a transition from traditional, teacher-cen-
tered approaches to more interactive, learner-centered

methodologies. The use of digital tools such as interac-
tive whiteboards, educational apps, and online re-
sources has facilitated this transition, making learning
more engaging and dynamic. This change has led to
heightened student motivation, as learners find them-
selves actively participating in the learning process ra-
ther than being passive recipients of information.

Self-Directed Learning:

A notable consequence of this shift is the emer-
gence of a greater tendency for self-directed learning
among students. With access to a wealth of online re-
sources and learning platforms, students have begun to
take charge of their educational journeys. This auton-
omy in learning is crucial for developing critical think-
ing skills, creativity, and lifelong learning habits. The
role of the educator is evolving in this context, moving
towards that of a facilitator or guide, helping students
navigate the vast resources available to them and en-
couraging exploration and discovery.
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Case Studies:

The effectiveness of ICT integration is vividly il-
lustrated through specific case studies. For instance, a
school that implemented a flipped classroom model,
where students engage with lecture content at home and
focus on interactive activities in class, saw a marked in-
crease in collaborative projects and student-initiated
learning activities. This model, supported by online re-
sources and interactive software, has revolutionized the
traditional classroom setup, fostering a more collabora-
tive and engaging learning environment.

Another case study from a university highlights
the innovative use of virtual reality (VR) tools. These
tools have been instrumental in enhancing practical
skills in fields such as medical education, engineering,
and cultural studies. The immersive nature of VR pro-
vides students with hands-on experience and a deeper
understanding of complex concepts, transcending the
limitations of traditional classroom settings.

Broadening Global and Cultural Perspectives:

Moreover, the use of ICT in education has signif-
icant implications for broadening students' global and
cultural perspectives. With tools like virtual reality and
online collaborative platforms, students are exposed to
diverse viewpoints and experiences, fostering a more
inclusive and global understanding. This exposure is in-
valuable in preparing students for a globalized world,
where cross-cultural understanding and international
collaboration are increasingly important.

Implications for Future Educational Practices:

These findings have profound implications for fu-
ture educational practices. As the landscape of educa-
tion continues to evolve with technological advance-
ments, it is imperative for educational institutions to
adapt and integrate these tools thoughtfully. This in-
cludes not only investing in technology but also in
training educators to effectively use these tools to en-
hance learning outcomes. Additionally, there is a need
for ongoing research to continue exploring the long-
term effects of ICT integration in education, particu-
larly in relation to student well-being and the develop-
ment of 21st-century skills.

In conclusion, the integration of ICT in education
is not just about the adoption of new tools; it's about a
fundamental transformation in the way education is de-
livered and experienced. It paves the way for more en-
gaging, interactive, and personalized learning experi-
ences, ultimately fostering an environment that nur-
tures innovation, creativity, and lifelong learning.

5. Conclusion and Recommendations

This study has comprehensively demonstrated the
transformative potential of Information and Communi-
cation Technology (ICT) in enhancing educational set-
tings. The integration of digital tools has not only en-
riched the learning experience but also catalyzed a par-
adigm shift in teaching methodologies, leading to
increased student engagement and the fostering of in-
novative educational practices.

Reflecting on Global Educational Trends:

The implications of these findings extend far be-
yond individual classrooms or institutions. In the
broader context, the integration of ICT in education is
pivotal in addressing global educational challenges.
This includes bridging the digital divide in under-re-
sourced areas, facilitating access to quality education in
developing countries, and preparing students globally
for an increasingly digitized world.

Envisioning the Future of Education:

Looking forward, it is essential to envision the
long-term trajectory of ICT in education. Future ad-
vancements in technology, such as artificial intelli-
gence, augmented reality, and big data, promise to fur-
ther revolutionize educational practices. The integra-
tion of these technologies could lead to even more
personalized and adaptive learning experiences, open-
ing new frontiers in education.

Addressing Challenges and Limitations:

While ICT presents numerous opportunities, its
integration comes with its own set of challenges. These
include ensuring equitable access to technology, over-
coming budgetary and infrastructural constraints, and
addressing the resistance to change within educational
systems. A holistic approach, encompassing policy, in-
frastructure, and mindset shifts, is crucial to overcome
these hurdles.

Recommendations for Effective ICT Integration:

In light of these findings and future possibilities,
the following recommendations are proposed to opti-
mize the integration of ICT in education:

- Institutional Support: Ensure robust infrastruc-
ture and offer continuous professional development for
educators, enabling them to integrate ICT effectively
into their teaching practices.

- Curriculum Development: Curricula should
evolve to integrate ICT as a core component, moving
beyond its supplementary role to become fundamental
in teaching and learning processes.

- Student-Centered ICT: The development and se-
lection of ICT tools should be guided by student needs
and learning styles, ensuring that technology serves as
an enhancer, not a detractor, of the educational experi-
ence.

- Continuous Evaluation: Establish a framework
for the ongoing assessment of the impact of ICT in ed-
ucation, ensuring that technological adoption aligns
with desired educational outcomes.

- Digital Literacy: Prioritize equipping both stu-
dents and educators with comprehensive digital literacy
skills, essential for maximizing the benefits of ICT re-
sources.

Conclusion:

As we conclude, it is evident that while ICT offers
a plethora of opportunities for enhancing education, its
successful integration necessitates thoughtful consider-
ation of implementation strategies, pedagogical adapta-
tion, and continuous support systems. The future of ed-
ucation, buoyed by ICT, holds promise for a more en-
gaged, informed, and technologically adept generation
of learners, provided these aspects are diligently ad-
dressed.
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AHoTanisa

VY cTaTTi 1OCHIKYIOTHCSI ICTOPHYHI aCIIEKTH PO3BUTKY Iepekiaay B YKpaiHi Ta €Bporii i3 cTapo/iaBHiX yaciB
i 10 croroeHHs. JIoCipKeHo, 110 iCTopis (opMyBaHH MEPEKIay Mae 3HaAUHY ICTOPItO, 110 MOYHHAETHCS 13 cTa-
POJIaBHIX YacCiB 10 ChOTOICHHS.

3nificHeHa Tepiogu3allist iCTOPUYHIX aCIIeKTiB PO3BUTKY Ta (hOpMyBaHHS IepeKiiany B YKpaidi Ta €Bporri i3
CTapoJIaBHIX YaciB i 0 choroJeHHs. BecraHoBieHO 8 eramiB (popMyBaHHS Ta PO3BUTKY MEPEKIIaay, IO MOAUICHI
Ha TIePiOIH.

3a3HaueHo, M0 MePEeKIIa]] IIe 0COOIMBHIA BU TisUTEHOCTI, IO SBJISE COOOI0 BiITBOPCHHS OPUTIHATY 3ac00aMu
IHIIIOT MOBH 13 30€peKEeHHAM €THOCTI 3MICTy i (hopMHu.

JocmikeHo, o y TPeKO-PUMCHKHIH TIepio]] epeKia] OTpUMaB 3HAYHUH PO3BUTOK, IO MTO3HAYMIIOCH (op-
MYBaHHSIM HayKOBOI IIIKOJIH TIEPEKIIal, 110 CTAB OJTHUM i3 €JIEMEHTIB JaBHLOPUMCBHKOT KYJIbTYPH.

3’sicoBano, mo y IX —XIII cr. nepion Kuichkoi Pyci nepekiaaipka IisulbHICTh OTpUMalia 3HAYHUI PO3BHU-
tok. ocmimxkeno, mo y XI cr. mig erigoto kuszs SIpociaBa Mynporo Oyna cTBopeHa Ieplia Hepekianaibka
IIKOJIa. 3a3HaueHo, [0 TaTapOo-MOHTOJIbChKeE 3aBoroBaHHA 1240 p., maxinusa KuiBcbkoi Pyci, 3HauHO yrmoBinbHIIN
nepeKIafanbKui mporec Ha YKpaiHi.

JoBenieHo, 1o enoxa 6apokKo XapaKTepHU3yeThCs 3HAYHOIO KUIBKICTIO MEpeKIIaliB Ik B €Bpori Tak i B YK-
paiHi.

HocmipkeHo, mo nepiox nepedyBaHHs YKpaiHCHKHUX 3eMellb Y CKJIaJl pociiicbKol iMnepii, CTaB HECIPUSITIIN-
BUM JUISL PO3BUTKY KYJIBTYPH Ta Iepexiiaay. 3asHaueHo, mo y XIX cr. cnocrepiraerbesi iIHTEHCHUBHUH PO3BUTOK
nepekiaay, mo 1mos’s3aHo i3 TBopuictio T.I. llleBuenko, M.I1. Crapunpkoro, I1. Kynima, I.®dpanxo, JI. Ykpainkn.
BcraHoBineHo, 1110 3HaUHHMH PO3BUTOK MEPEKIIATy CHOCTEPIra€Thes y Mepio He3alesKHOT YKpaiHCBKOI Jep)kaBu
1918 p.

3a3HaueHo, mo ynpomoBx 1920-x p. Ha yKpaiHCBKUX 3eMIIIX MepeKiIaanbKa JisuIbHICTh 3HAYHO aKTUBI3Y-
Bayacs, 0 MO3HAYMIOCh BUIAHHAM IiAPYYHUKIB Ta MOHOTpadil npucBsueHux Teopii mepexnany. ocmimkeHo,
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o yHacHigok penpeciii y 30-x pp. XX CT. ciocTepiraeThcs 3HAUHUHN crajl Nmepekiaganpkoi misapHocTi. JoBe-
JIEHO, TII0 3HAYHHUI PO3BUTOK MEPEKIaI03HaBCTBA criocTepiraerbes y 50-60 x pp. XX cr.

3a3Haqu0, 110 3 OTpUMAaHHAM YKpaIHOIO H€3aJ'I€)KHOCTi, iHCTI/ITyT MNepeKiIagy orpumMaB 3HAYHUHA PO3BUTOK.
HapiBHi i3 XyZ0XHIM IIepeKIagioM, OTpUMaB PO3BUTOK 1 FOPUIUYHHUN epeknan. JociipkeHo, o 3a3HadeHuit
Nepiof XapaKkTepu3yeThesi POPMYBaHHSM LIKLI ITEpEKIay.

Abstract

The article examines the historical aspects of the development of translation in Ukraine and Europe from
ancient times to the present. It has been studied that the history of the formation of translation has a significant
history, starting from ancient times to the present day.

Periodization of historical aspects of the development and formation of translation in Ukraine and Europe
from ancient times to the present is carried out. There are 8 stages of formation and development of translation,
which are divided into periods.

It is noted that translation is a special type of activity, which is the reproduction of the original by means of
another language while preserving the unity of content and form.

It has been studied that in the Greco-Roman period translation received significant development, which was
affected by the formation of the scientific school of translation, which became one of the elements of ancient
Roman culture.

It was found that in the 9th-13th centuries. before Kyivan Rus, translation activity received significant
development. It has been investigated that in the XI century. under the auspices of Prince Yaroslav the Wise, the
first translation school was created. It is noted that the Tatar-Mongol conquest of 1240 and the fall of Kievan Rus
significantly slowed down the translation process in Ukraine.

It has been proven that the Baroque era is characterized by a significant number of translations both in Europe
and in Ukraine.

It has been investigated that the period of stay of the Ukrainian lands as part of the Russian Empire became
unfavorable for the development of culture and translation. It is noted that in the 19th century there is an intensive
development of translation, which is connected with the work of T.G. Shevchenko, M.P. Starytskoho, P. Kulisha,
I. Franko, L. Ukrainky. It was established that a significant development of translation was observed during the
period of the independent Ukrainian state in 1918.

It is noted that during the 1920s, translation activity in Ukrainian lands became significantly more active,
which was reflected in the publication of textbooks and monographs devoted to the theory of translation. It was
investigated that as a result of repressions in the 30s of the XX century. there is a significant decline in translation
activity. It has been proven that a significant development of translation studies was observed in the 50s and 60s

of the 20th century.

It is noted that with the independence of Ukraine, the translation institute received significant development.
Along with artistic translation, legal translation also developed. Translation schools were formed.
Kuaro4osi ciioBa: mepekian, ictopis nepekiany, popMyBaHHS i PO3BHTOK MepeKiary, IepeKiaganbKa TisiIb-

HicTh B €Bpomni Ta YkpaiHi.

Keywords: translation, history of translation, formation and development of translation, translation activity

in Europe and Ukraine.

IHocranoBka mnpobGaemu. Ilepexnan 3aBxau
BilirpaBaB O0COOJIMBY POJIb Y PO3BUTKY CBITOBOI KYJIb-
TYpH, HAayKH 1 Ipasa.

MucTenTBo nepexiany — e 0coOIMBUI BUIL JIFOI-
CBKOI JIiSUTBHOCTI, TIOB’I3aHUH HE JIMIIE 3 JeKOAyBaH-
HSM TEKCTiB 1HO3EMHOIO MOBOIO, ajle i mepegadero
KYJIETYPHHX OCOOIMBOCTEH HOCIiB 11iel MOBH. B cydac-
HOMY TJI00aJBHOMY CBITi, I €KOHOMIiYHi, KyJbTYypHI,
HAYKOBI, CYCNUIbHO-TIOMITAYHI 3B’SI3KH MK PI3HUMHU
KpalHaMH MMOCTIHHO 3MIIHIOIOTHCS, MepeKiial Ha0yBae
e OUIBIIOrO 3HAYEHHs JUIsS JIOCSITHEHHSI B3a€EMOPO-
3yMminHs. [Iepexiiag He 0OMeKy€eThCs JINIIIE Tepeadeio
iHpOpMaiHHOTO TOBiIOMJICHHS — BiH OXOIUTIOE
3HAYHO IIHUpINY cepy BILIUBY.

VY KOHTEKCTI HabmmkeHHs YKpaiHu 10 €Bpolei-
CHKOI CIJIBHOTH, aJamnTallii 3aKOHOJABCTBa YKpaiHU
J0 3akoHoAaBcTBa €C, pO3BUTKY KyJBTYPH, POJIb Ie-
pekiay Ta mepekiiazayda sk HOcisi MOBH HaOyBae HO-
BUX SIKOCTEH.

CyuacHa curyanis B YKpaiHi cTama MOTYXHHUM
MIOIITOBXOM JIJIsl aKTUBi3aIlii M>KHApOIHOI CIiBMpaIli,
MOITYKy BCeOIYHOT MIATPUMKH BiJ iCHYIOUHMX 3aKOp-

JIOHHUX MapTHEPIB Ta HAJNArOJHKEHHsI HOBUX MapTHEP-
CBhKHX 3B’513KiB. Ba)JIiBY poJib B LIbOMY IpOIIECi BiJir-
paroTh mepeknagadi [1, c. 28].

IcTopis cBITOBOI KynbTypH, PO3IIIAHYTA TiI Ky-
TOM TIepeKJIaay, JEMOHCTPYE MOCTIHHUN pyX ifed Ta
(dopM, a TaKOXK Te, 10 3aBIAKH AisTTHHOCTI MepeKiiana-
YiB KyJBTYPH 3aCBOIOIOTH HOBI BIUIMBH. [IpocTexutn
[UISTXH B3a€EMOBITHOCHH MiX KyJBTYPaMH i € METOIO ic-
Topii mepeknay [2, ¢. 5].

Y 11bOMy KOHTEKCTI, 0COOIMBOTO 3HAYCHHS HAOY-
Ba€ JIOCII/KEHHsI ICTOPUYHUX aCIeKTiB PO3BUTKY Iie-
peknany B Ykpaini ta €Bpomnetickkomy Coro3si.

AHani3 ocTaHHIiX AocCTifKeHb Ta myOmaikamiii.
[MuraHHAM pO3BHUTKY Ta ()OPMYBAaHHIO IEpEKIIAay Ta
MepeKIIaanbKol AISUTBHOCTI MPUCBAYCHI Mpali TaKuX
BueHux: boBr A.1O., I'yamansn A.I'., €xueBa I'.I'.,
Kusk T.P., Konowmiens 1., Kysenko I'., Hikonbcbka H.,
CaBuyk P.M., Citko A.B., Tepexosa C. 1., UepnikoBa
J1.®., dinonenxo b., Xpucrnu H.C.

IcTopryuHi acmiekTH pO3BUTKY MEpeKiany B YKpa-
1Hi 1 CBiTH Oynu MpeaMEeTOM JOCHTIDKEHHS TaKUX Hay-
koBIiB, a came: lombroBa M., Kampumuenko O.A.,



40

Znanstvena misel journal Ne85/2023

Kanpanuenko H.M., Mockanenko M., Iloaminorin
B.O., Ilpokonenko A.B., [Ipoxopuyk O., ['onbosa M.

MeTa cTaTTi € JOCIHi/KEHHs ICTOPUYHHX acIIeK-
TIB PO3BUTKY IEpPEKNIaay Ta IOPUANYHOTO IMEepeKIamy
Ha TepeHax €Bporii Ta YKpaiHi.

Bukiaan ocHoBHOro Matepianxy. BuHukHCHHS
nepeKiiazly Ta IOpPUINYHOTO IepeKiany csArae CBOiMU
KOPIHHSIMHU SIK 0COOJIMBOT (hOPMH JIFOACHKOT JiSTIBHOCTI
y CHBY NaBHHHY Ta TIOB’s3aHa 3 HEOOXiTHICTD CITIIKY-
BaHHS MPEICTAaBHUKIB PI3HUX HAPOIIB i HAIIOHAIBEHO-
CTe Mk co00¥0.

Sx crBepmkysas JI. JI’ronmecT «IcTopis pakTuaHO
€IMHUI 3aci0, 32 JOTIOMOTOI0 SKOTO IePEKIIag03HaBC-
TBO MOXK€ JIOCATTH MOETHAHHS MUHYJIOTO 3 Cy4acHUM»
[3, c. 88].

3 METOI0 AOCIIUKEHHS PO3BUTKY MepeKIIa03HaB-
cTBa B YKpaiHi Ta €BpOIIi, TOUUILHO AOCTIIUTH ETaIH
BUHUKHCHHS Ta (JOPMYBaHHS MEPCKIAIY.

1 eman pozeumky nepexnady y cmapoOoasHi 4acu.
1.1. Ilepioo popmysanus nepexnady y uymepieg. [lepuri
BiZJOMOCTI PO 3apOKEHHS MepeKIafanbKoi JisTbHO-
cti B Meconoramii BimHOCsATRCA mo Il Trc. mo H.e. Ta
OB’ s13aHi 13 MISUTBHICTIO «IIKOJ e-Iy0a» («IiM Tabmu-
YOK»), Ie KOXKCH TepeKiaiad MaB BOJIOIITH W BigIO-
BiTHO 3MIMCHIOBATH IepeKiag ABOMa MOBaMH — IIy-
MEpCHhKOI0 Ta aKKajaCchkolo. J[0 1bOro uacy BimHO-
cUThCs 1 iH(OpMalis Npo MeplIoro Iepekianaya
(Anxypmec, BepxoBHuil xpeup Tunica (XIV cr. no
H.c.). B 2100 p. 1o H.c. BaBUIOHCHKA JIiTepaTypa mnepe-
KJaJanacsi Ha JPEBHBOTPEIBKY 1 JIPEBHHOETHIIETCHKY
MoBH. BaBinoH OyB B Ti 9acu OyB MOCTITHUM IICHTPOM
nepeKiIafabKoi JisutbHOCTI [4, ¢. 15].

1. 2. [lepioo. Po3sumox nepexknaoy y epeko-pum-
cbKull nepiod. 3a3Ha4eHUH Tepio]T MO3HAYUBCS HOpMY-
BaHHIM IIKOJIU MIEpeKIIamy, 0 XapaKTepU3yeThCs Ha-
SIBHICTIO HAYKOBOTO TiIXOAY Ta KOHIICTIII] IepeKIay.
Tak, y 240 p. no H.e. JliBiem AHapoHikoM OyJja cTBO-
pena naTuHChKa Bepciro Omiccei. JIOIibHO 3a3HAYUTH,
110 piBeHb MEPEKIAAIIKOI MisUIbHOCTI Yy PuMi mocsr
3HAYHOT'O PO3BHUTKY, IO CTAJIO HA HAIY JYMKY OJIHUM
i3 €NEMEHTIB IaBHBOPUMCHKOI KYJIBTYpHU. 3aCIyroBye
Ha yBary JisuIbHICTh BEJMKUX PUMCBKHX JIis4iB, & came:
Tepenuis, Lunepona, ['oparis, Beprimis, misumbHICTH
sakux Oynma Oe3rmocepeTHbO MOB’s3aHa 13 MePEKIaoM.
HeoOximHO BiAMITHTH BKJAl y PO3BUTOK HEPEKIATY
Ksinra Ennis (II-111 cT. 1o H. €. ), sSKuif 311 iCHUB mepe-
KJan 3 Tpenbkoi Tparexiit EBpumina, a Takox pobotn
Tura Maxmis [Tnasra, mo nepexias moHan 100 xome-
aiit. OcobauBOro 3HaUeHHs HAOyIIa mepeKIaaanbKa i-
spHicTh [unepona (106-43 poku go P. Xp.), mo 3a-
MPOIOHYBAB KOHIIEIIII0 «eMYJIALID» 1 KOHKYpYyIOYOro
BinTBOpeHHA. 3 mouatky IV cT. y mepexmaganmbKux
mKoniax PuMy mparmroBana Benvka rpymna kBajigikoBa-
HHX IepeKiiaadiB, a came: ¢inocod Mapiit Bikropun
(6. 275-362), Pypun Axsineiicbkuii (340—416) ta
1HIIL

B 250 pori 10 H.e. B MicTi AnekcaHapii 0y1o 31ii-
cHeHo riepekian Craporo 3aroBiTy 3 JaBHbOEBpEHCH-
koI if apaMeiCcbKOI MOB Ha JIPEBHBOTPELIBKY, 110 OTPH-
maB HasBy Cenryarinra (Interpretatio Septuaginta
Seniorem — «Ilepekas cimaecstu myapenis») [5, ¢. 77].

11 nepiod po3sumox €8ponelicbkoco nepexkiady Ha
mepenax Kuiscvkiti Pyci ma €sponu 6 IX —XIII cm. cm.

B IX crt. y KuiBebkiit Pyci Malike oHOYaCHO BUHUKAE
1 PO3BUBAETHCS MUCEMHICTB, JiTepaTypa i mepexnam. ¥Y
864 p. Kupuio ta Medogniii 3pobunu nepekian biomii
Ta CTBOPWIIN a0eTKy— KUPHITHILIIO.

[icns xpemenns Kuierkoi Pyci kasi3em Bonoau-
MupoM y 988 p. 3’siBuIacs BeNMKa KiTbKICTh IEepeKia-
JICHUX TBOPIB, B IKUX OIHCYBAJINCS JKUTIs CBSITHX, a Ta-
KOX CBITCBKI nepeknaau: «bmkomnay», «Kocmorpadisy,
«®diziomorisa» [6, c. 189].

[Tix erigoto xHs3s SpociaBa Myaporo Oyima cTBO-
peHa mepia B icTopii Ykpainu nepexiiaganbka mKoixa
B CoditicekoMy cobopi, sika ToTyBada (paxoBux iHTEp-
MIPETaTOPIB i3 TPEIbKOI MOBH.

Bapro 3a3HaunTH, 110 1aBHEOPYCHKI Mepekianayi
HE TIJIbKM 3yMUIH CTBOPHTH TOYHI, aJeKBaTHI IepeK-
JTaau, a it 30eperT CTHIIb 1 PUTMIKY TPELIBKUX OPHUTi-
HauiB. [7, ¢. 20].

Cepen mnepexnajaviB paHHbOTO CEPEAHBOBIUYS
JOLTBHO BUIUIMTH NisibHICTH leponimMa CodpoHika
(340 — 420), mikona SIKOro BHPI3HSIACH OCOOIUBHM
CTaBJICHHSIM JI0 TECTY NEPEeKiIay, 30epeKeHHSIM B IIe-
peKIIai CBOEPITHOCTI, MIJIO3BYYHOCTI Ta aBTOPCHKOTO
TOHY opuriHany [8, c. 178].

B emoxy mi3HBOTO CepenHBOBIUYA, 32 yaciB MoH-
ronbebkoi HaBanu (1228 — 1480) nmepeknanu mpoaoB-
JKyBaJIU BIIirpaBaTH 3Ha4YHy POJIb Y KYJBTYPHOMY pO-
3BUTKY KuniBcbkoi Pyci. Tak, Oynu nepekiajeHi i iHmi
yacTiHU biOmii. Po3BUTOK MiXKHaliOHANBHUX KOH-
TaKTiB KpaiHU NPU3BIB JI0 MOSIBU MEPEKIaiB iHIIHCH-
KUX, JIATHHCBKHX, IaBHBOEBPEHCHKUX Ta TPELbKHX
TDKEpell.

YV XII - XIII cr. B €Bportri cTaloTh NOMYISPHAMH
CBITCBKI TekcTH. Tak, y HiMeuunHi 3HAYHOTO PO3BUTKY
HaOyBae nepexiaj ppaHIly3bKUX PHIIAPCHKUX POMAHIB
[9, c. 283].

3 mosiBOIO TepIuX yHiBepcuteTiB y €Bpomi XII-
XIII cT. BUHHKAIOTh HOBI mepeknanabki neHTpu (bo-
noubsi, [Tapwk, Okchopa, Banencis Tormo). Jlatuub
CTa€ MOBOIO YHIBEPCUTETCHKOT OCBITH Ta HayKH.

JIoLisbHO 3BEPHYTH yBary Ha MepeKiaianbKy Ii-
SUIBHICTH JOKTOpa TeoJjiorii Maprina Jlrorepa (1483-
1546), sxuii 3anpoNoOHyBaB MPHHIIUIIOBO HOBUI mepe-
knag Cesroro ITucbma, mo 6a3yBaBcst Ha IOJIOXKEHHI]
«rem tene vers sequentur» («cxomu CyTbh, TOJIi CIOBa
cami TMPUHIYTH ciimom»). OCHOBHI HamlpsSMHU TEepeK-
JaJy MiCTHIIMCH TakoX, y npani «[locnanus npo nepe-
KIIay».

[ouunaroun 3 XII-XIII cT., 30iMBIIyETHCS, TAKOXK
YacTHHA CBITCBKHX MEpeKIa/liB. 3aBIsKU MepeKiagam
NOUIMPIOETHCSL PULAPCHKUI poMaH B AHril, Icnanii,
Itanii, Himeuunni, Hopgerii, Hacammepen mnepekasu
(bpaHIy3pKuX pUIIAPCHKUX poMaHiB. OcoOIMBO TOMY-
JSIpHUM cTaB cTapodpanmy3skuii eroc "[licus mpo Po-
jJaumga".

®DopmyroThes 3acaau ycHoro nepekiany. B XIII
ct. topuct [lerpyc ne bocko nomaraeTbest 3acHyBaHHS
B [lapmxi crienianbHy Buimio mkoiy ycHuX mepekia-
JadiB 31 CXIJIHUX MOB Ta IPOIOHYE B IOCIAHHI JO
®inina IV opienroBHy nporpamy HaBuanus [10, c. 28].

111 nepiod po3zsumxy nepexnady 8 enoxy 6apoxKo.
XVII-XVIII cr. ct. Enoxa 6apoko XxapakTepu3yeThes
3HAaYHOIO KiJBbKICTIO mepexyamiB. [IperncraBHuKaMu
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KJIaCHYHOTO HIMEIBKOTO MEpEeKyIasy Ta IepeKiIano-
3HABCTBA IILOTO Tepionay craB M. Omin Ta 10.I". HloT-
Tellb.

Bapounuii mepeknan peniriiHUX Ta CBITCHKHX
TEKCTIB 3a3HaB OCOOJIIMBOTO PO3BUTKY Ha YKpaiHi. Oce-
peaKaMH IepeKiIafanbKoi I1bOro Iepioxy crana
Octposska Ta KneBo-Morumnsiucbka akanemii. Ilepe-
KJIaJalbKy JAiSUTBHICTH MPOBaIWIN 0araTo BHIATHHX
nisaie OcTpo3bkoi akazgeMii, a came: JI. 3m3aniii, K.
Octpo3ssknii, JI. HanmBaiiko Ta iHmIi.

3aBasgKH HaLIOHAJHHOMY BiIPO/DKEHHIO Y KpaiHH
Ta HaliOHAJIHHO-BU3BOJBHIA OOpPOTEOI HOBOTO pPO3-
KBITy 3a3HaB YKpPalHCHKHU MEpeKyal TOTO 9acy, IeHTpP
sIKoro 3Haxonuscst B KueBo-MoruinsHebKiil Akagemii
(1632). TowiabHO BHUAUIMTH TaKUX BHIATHHUX JIisdiB
nepeknago3HascTBa sk: [. Bemuuxoscekuii, [{. Tym-
tano, I. Makcumouy, T. [IpokomoBuyY, 10 BiACTOO-
BaJIM MOBHO 30arauyiouy (yHKLito nepexnany [8, c.
173].

IV eman. Ilepexnadayvka disnbHicms enoxu Kia-
cuyusmy i npoceimumenscmea (1700-1800 pp.). ¥V
XVII-XVIII ct. cr. HatOLIBII BiJOMHM IIpEICTaBHU-
KoM 1€l TeHaeHnii B Himedunni OyB N.K. Torrmen.
Bin pekomMeHyBaB MOJICPHI3yBaTH i HalliOHATI3yBaTH
TBIp OpHTiHATY, BAKOPUCTOBYBATH JiaJIEeKTH B TEPEK-
naji, ToOTO MpPakTHKyBaB BUIbHY IHTEpIperauio. Y
npyriit monosuni XVIII cr. muckycis Mix npubiuHu-
KaMH JIOCJIIBHOTO Tepekiany i BiIbHOI iHTeprpeTarii
JIOCSIIIa CBOTO arorelo. AKTUBHY y4acTh y Hil Opanu
Jlxon Kemmnoert 1 Anekcannp Taiitiaep B AHIil.

[Ticnst BXO)KEHHS 3HAYHOT YaCTHHM Y KpaiHU /10
CKJIaay pocikicbkoi imnepii Hanmpukiaii X VII cT. B cumy
HU3KH 00’ €KTUBHUX YHHHHKIB IEpEKIaNaIbKa Tislib-
HICTh B YKpaiHi Maike 3HHKIIA i TToYaia BiIpoIKyBa-
JHcs ONIDKYe 0 3aBepIleHHs Meprnoi mooBrmHA XIX
cr. [11].

3 kinng XVII — mouatky XVIII ct. pociiiceki ro-
cylapi 3a0OpOHSJIM BHUKOPHCTOBYBATH YKpPalHCHKY
MOBY, IO MPU3BENIO JI0 3MIHEHHs YKPaiHCBKOI KyJlb-
Typu Ta OOMEXKEHHsS KOJia KOPHCTYBauiB IEpeKiaiB
YKPalHCbKOI MOBOIO.

Takum 9rHOM, 3a3Ha4YEHUIl IEPioj CTaB HECTIPHSI-
TIMBUM JUISl PO3BHUTKY KYJBTYPH Ta MepeKiany y
3B’SI3Ky 3 TOJITHKOIO THOOJIEHHS YKpaiHCHKOTO Ha-
poxy, nposeneroro [lerpom I, a 3rogom i Katepunoro
II.

Baromuii BHecOK y (opMyBaHHS yKpaiHCHKOT JIi-
TepaTypHOi MOBH Ha pi3HUX eTanax 3poowmu: I. Bumre-
Hebkui, X. @inaner, ['epacum ta Meneriii CMOTpHIIb-
kuid, JI. 3uzanii, I1. Moruna, ®. [Ipokonosuy, I'. Cko-
BOpO/Ia Ta 1HIII.

V eman. Ykpaiucokuii nepexnad enoxu poman-
musmy XVIII cm. — nouamxy XIX cm. B YxpaiHi KiHIq
XVII cr. — mowatky XIX cr., sika cTana CKJIaJ0BOIO
pociiicekoi immepii, MOCKHIIMBCS BIUIUB POCIHCHKOT Ky-
JBTYpH, IIO MPH3BIB JI0 pycH(ikalii BHIIMX BEpCTB
YKpPaTHCHKOTO CYCIIILCTBA. 3a3HaueHa TCHACHIIIS Maa
HACJIiJIKOM MEBHY CIel(iKy TOro4acHOTO pOMaHTHY-
HOTO YKpaiHCBHKOTO IepeKiaay, sIKMi 4acTo Mo3Haya-
IOTh TEpMiHOM "KOTJSpeBIIHMHA", IPEACTaBHUKAMHU
sxoi cranu (I. Kotstpescekuii, I1. I'ymak-ApTeMoBCH-
knil, €. ['pebinka, M. Crapumskuii, FO.DegpkoBud Ta
iH.).

JIomiTbHO BUAUTHTH TisSUTHHICTH TAKUX TIEpEKIIaaa-
4iB gK: A. MEeTIUHChKUHN, KW TepeKIagaB TBOPH i3
HiMenpkoi Ta Qpaniy3pkoi MoB, €. I'peGinku, I
Ksitka-Ocnos'saenxko, 0. denpkoBuya, 110 341HCHIO-
BaB IMEPEKIIaJM HIMEIBKOI, aBCTPiiichKOi moe3ii, a Ta-
kox TBOpiB Illekcmipa.

IV eman. Yxpaiucvrka nepexnadayvka OisibHicms
XIX=XX cm. JIns uporo mepioqy XapakTepHHU IHTCH-
CHBHHH PO3BUTOK XyAOKHBOTO MEPEKIIAAY, IO IpHUIIa-
nae Ha 20—-30-Ti poxu XIX cr.

YV 40-50-Ti poxu XIX cT. BakmBe Micte B icTopii
YKpalHCBKOI'0 XYJ0KHBOTO MEPEKNany HanexuTh 1.1
[IleB4eHKO, SIKMI1 iICTOTHO 30araTHB YKPaiHCHKHHN Xy IO~
JKHIO JITepaTypy nepekiagaMu «/laBuaoBux mcanMmisy,
¢parmenramu 3 Ocil, Icaiii, le3ikiing. {ns nepeknazis
T.I'. IlleByenka xapakTepHe 30epexxeHHs 00pa3iB opu-
riHaJIBHUX TBOPIB.

Jpyra nonoBuna XIX cT. 03HaMeHyBanacs po3K-
BitoM gisutbHOCTI M.I1. CTapuIbKoro, siKiid yBIHIIIOB B
ICTOpII0 YKPaTHCHKOTO Xy I0KHBOTO MEPEKIaIy SK BIy-
mimBui iHTepnperatop «lammera» VY. Ilekcmipa.
M.II. Ctapunbkuii BHiC 3HAYHUH BKJIal B PO3BUTOK TIe-
pexiany, mepekianatoun tBopu lllekcmipa, cepOcebki
Oananu, moesiro ["aiine, bafipona, Minkesmua. Heo0Oxi-
JHO 3BEpHYTH yBary Ha TBOPYHCTh HEPIIOTO MpO-
¢eciiinoro nepekianada Ykpainu XIX cr. - I1. Kymnima.
Tak, I1. Kynimy Baanocst chopMyBaTH yHIKaJIbHY Iie-
peKIiaialibKy MOBY, JIe JUIsl iepeiadi BHY TPIIIHbOT Apa-
MaTUYHOCTI OpHIIHANTY OpraHiYHO MOEJIHYBAIUCS
BUI'PAaHEHUH IIepeKJIaZlaueM BHCOKUU Ta PO3MOBHUMI
cruii [12, c. 18].

3HaYHY KUTBKICTh TBOPIB, IEMOHCTPYIOUH «I1acio-
HApHUH MPOSB 0COOMCTOCTI MUTI 3xiiicHUB [. Dpa-
HKO, 1110 TIepekJIaB 15 Haiikpammx apam Llekcmipa, mo-
emy Baiipona, Biprmi 'ete, Hlmmepa, [Naiire. [lepexman
HOro TBOpIB XapaKTEPHU3YETHCS BMIHHAM II€penaTH
3MICT OpHTiHaNy, 00pa3u, IyX 1 HacTpiil TBOPY, BIATBO-
PHUTH 33JyM aBTOpa, JAOCATTH MparMaTHyHUX (QyHKIiA
opurinany [13].

VYkpainceka noeteca JI. Ykpainka 3100y7a ciaBy
B icTOpil YKpaiHCHKOTO Mepekiaay CBOIMH IepeKia-
JlaMu 1po3oBux TBopiB ['eiine, ['orons i ['opbkoro, mo-
e3iif ['omepa, [lante Amir’epi, BaiipoHa, mTaBHBOETH-
NETCHKUX TIMHIB, TIMHIB 13  JaBHBOIHIIHCHKOT
«PirBegm» Tomo. [Hmmit Bimomwmii oet 1. I'paGoBch-
KWl BUKOHAB YHCIICHHI MepeKJIaii Ha OCHOBI MiAPSI-
KOBHUX TIEPEKIIadiB 31 CXiTHOEBPOIEHCHKUX, MOB aMe-
PUKAaHCHKHX HApOIiB 1 HApOIIB pOCIMCHKOI imIepii,
3MIACHIOBAHUX HOTO APY3sIMH, IO HepeOyBaid B 3a-
cnanui. I1. I'paboBchkuii ka3aB: «Jlas MEHE BaXIiu-
BUMH B KO’)KHOMY TBODI € HOTro 3araiibHa ijies i 3arajibHe
BpaKEHHSI, IeTai Ul MEeHe Hivoro He Bapti» [11].

I1.0. Kynim nepexnas 15 m’ec Illekcmipa, TBOpH
. Tere, @. innepa, JIx. baiipona, I'. 'aiine Ta iH.
YacTuHa HOro mepekialiB HaOIMKaeTbes 10 Tepe-
CHiBiB.  3T0JIOM  PO3rOpTa€ThCs  INEpeKiIafalbKa
TBOPUYICTH BEJIMKOTO roera i ByeHoro I. 5. ®panka —
aBTOpa YHMCJICHHUX IIEPEKIIaiB 3 6araTboXx MOB CBITY.
I. 5. dpauko mepeknas nepury yactuny «®Daycray I.
T'ere, «MepTsi aymi» M. I'oromns, momiTuuny Jipuky I
Taitae. HinbHe Miclle sIK TEOPETHK 1 MPAKTUK YKPATHCH-
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KOTO XYIOXKHBOTO TMepeKiIany nocigae Makcum Puib-
CHKHA, SKOMY HaJeXaTh OJMCKYyYi MepeKIaan MoeMu
A. Minkesnua «Ilan Tageyury.

VY nepioj He3alIeXKHOT YKpaiHChKOT iepkaBu 1918
P., JOLIIILHO 3BEpHYTH YBary Ha NepeKJaalbKy Jisiib-
HICTB TakuX Aig4iB YKpainu sik IBana Ornienko (Mur-
pononuT InapioH) - HayKoBIL, icTopuKa, ¢inoora, di-
nocoda, MiHICTpa HAI[lOHAJBLHOI OCBITH, MaTpioTa Ta
JTyXOBHOTO JTiiepa He3aJIe:KHOi YKpaiHu, o 30iiCHUB
nepekian biomii.

VII nepioo eman nepebdysanns Ykpainu y ckiadi
CPCP. 3pocTaHHs YKpalHChKOI CaMOCBIIOMOCTI JaJio
CHJIBHHMI TIOIITOBX OPHTIHAIBHIA Ta TepeKIananbKii
tBOpuocTi. ¥ 1920-x poxax XX cr. micis po3mamy
pociiicekoi immepii Ta GopMyBaHHS MiciIs )KOBTHEBOTO
MepEeBOPOTY PaJSHCHKOTO COW03Yy, IepeKiIafalbKa
JISUTbHICTh Ha TepUTOpii YKpaiHU MEBHOIO MIpOIO aK-
tuBizyBanacs. Tak, Hanpukinai 1920 p. y chepi nepe-
KJIaly TpaIfoBaId Taki Bimomi ocoductocTi, sk [. Ky-
JIUK, iepekiaaad TBopiB B. Yitmana, M. 3epoBa, nepe-
KJlaJada TBOPIB AaHTUYHUX 1 CydYacHUX IOeTiB, [.
Matider, nocmigauk mepeknaniB T.I'. IlleBdyeHnka
aHTJIHACHKOIO 1 (paHIy3pKor0 MOBamu, B. JlepkaBiH,
JiTEepaTypHUH PEedakTop 1 yKpaiHCHKUH HepeKianalb-
kuit kputuk [11].

MiuHe miarpyHTs pO3BHTKY YKpaiHCBKOTO Iiepe-
KJIaJI03HaBCTBA 3aKJIaB NepIuuil B YKpaiHi Ta B yCboMy
PaIsHCBKOMY COI031 CHCTEMAaTHYHUH MiIPYyYHHUK i3 TH-
tanp nepekiany O. M. ®inkens «Teopist i mpakTuka
nepexnany» (1929). ¥V 30-x pp. XX cT. — momnpu 3amno-
YaTKyBaHHS HOBHX HAyKOBHX ICPIOJUYHHUX BHUAAHb —
Teopis MepeKIagy Nepeknina 3HaYHUH CIIa Ha CXiIHO-
YKpaiHChKUX TepeHax yHacmigok penpecii [10, c. 71].

MicnaBoennnit (50-Ti p. XX ¢T.) 1 HOCTpaASIHCH-
KU Iepio gy MOXKHA HAa3BATH «CTOJITTSAM MEPEKIATY».
BuHMKae JIHTBICTHYHA TEOPist TEpeKIIaLy, HepeKiIano-
3HABCTBO K 0COOIMBA HAayKa.

[MocnabneHHs ie0JIOTIYHOTO THUCKY MOCKBH Yy
POKHM «BiTUru» Hanpukinii 50-60-x pp. aano Mox-
JIMBICTh CTBOPUTH y BUAABHHUIITBAX BN MEPEKIIa/-
HOT JiTeparypu. TakuM YHMHOM, Ha MIJICTaBI TEOPETHY-
HUX TOTJISIIB 1 MPAKTUYIHOT MisUIBHOCTI MepeKyiaiadviB
YTBOPIOETHCSI YKPAiHChKA IIKOJA XYJO0)XKHBOTO IIepe-
Kany, HaWBU3HAYHIIIMMHU NPEACTABHUKAMHU  SKOI
cramu ['. Kouyp 1 M. Jlykam. HaiftGinpmmii BHECOK y
PO3BUTOK Teopii nmepekiary nporo yacy 3poous B. B.
Komrinos. Po3rmsimaroun HEMOOAWHOKI  iCTOPUYHI
(hakTH, a CHCTEMaTH3YIOUH ICTOpiI0 TepeKIamiB 3i
CBITOBHX KJIACHKIB, BiH 3MIT' OXOITUTH 1 POOJIEeMH Iie-
peKIaaanbkoi MHOKHHHOCTI, 1 epeKyIafalbKoi iHTep-
nperaiii, i BHAO3MIHM TEKCTOBOTO MEPEBHPAKCHHS
(crumizamii). Takox, ynpogosxk 50-60-x pp. XX cr.
CIIOCTEPIraeThecsl 3apOPKEHHS MOBO3HABYOTO MIIXO/LY
JI0 BUBYEHHS MepeKiasy, YoMy CIPHSIN IepioJudHi
BuaHHs «MOBO3HaBCTBO», «Jlekcukorpadiynnii Oro-
JIETEHb», HAyKOBI 30ipHUKH.

HeoOxinHo 3a3HaumtH, poborax 50-60-x pp.,
Oynu 3aKiajeHi OCHOBW JIIHIBICTHYHOI Teopil mepe-
kiany (Demopos, 1953; Jakobson, 1959) ta noHsaTTs
aznexBaTHocTi [14, c. 71].

3MiHH, 10 BigOYJIHCS B MOBO3HABCTBI Ta IEpEK-
Jano3HaBcTBI BIpoaoBx 50—60-x pp. XX cr., 3Ha4HO

BILUTMHYJIM Ha PO3BUTOK Iepekiany y 70-x pp. OcHOB-
HUMU 3100yTKaMH TIEpeKIIaJO3HABCTBA y TIEPioJ i3 ce-
penuau 70-X pp. 1 10 KiHIg XX CT. CTaJU: PO3IIUPEHHS
Ta cTabii3anis TepMiHOCHCTEMH; YTOUHEHHS KIacudi-
Kallil nepekyajo3HaBuYMX AUCIMILIIH; BUPOOJICHHS Me-
TOJIMK IEPEKIIaJ03HABUOTO aHAJI3Y; 3aKJIaJJCHH OCHOB
Teopii XKaHPiB MEepeKIIaay; PO3BUTOK TUIAKTUKHU Iepe-
KJay.

Takum 9rHOM, 3a3HaYCHUH IIepio]] MOXKHA OXapa-
KTEpU3YBaTH SK CTAHOBJICHHS INEPEKIa03HABCTBA SIK
CaMOCTIHHOT MKIUCITUILTIHApHOT ramy3i [10, c. 76].

VIII eman ®opmysanns incmumymy nepekiaoy y
HezanedxcHin Yxpaini. 3 oTpuMaHHAM Y KpaiHOIO He3a-
JIEKHOCTI, IHCTUTYT HEpeKIiajly CTa€ BKpail aKTyajb-
HUM. 3HAYHOTO PO3BHUTKY OTPHUMYE HEpeKiaj XyI0XK-
HiX TBOpiB. CdopmyBanmcsi Taki OCHOBHI NPHHIMIIN
TIepeKIIaay, XapakTepHi JJ1sl YKpaiHChKOT IepeKIiaiab-
KOT IIKOJIM: IOTPUMAaHHS aBTOPCHKOT KOHIEMIl, 110
MIO€/THAHO 13 3MICTOM TBOpPY, 30€pEKEHHS B TEKCTi OC-
HOBHUX PHUC CHHTaKCHYHOI OpraHi3amii, CTHIICTHYHHX
3ac00iB eKCHpecii TeKCTy.

Tako’x, 3HaYHOTO PO3BUTKY OTPHMaB IOPUANIHUH
TIepeKIIaz, SIK PI3HOBU/ MEPEKIIaly TEKCTIB, IO MalOTh
BiTHOIIICHHS 10 cepH IMpaBa i MpU3HAYCHI AJIA Tepe-
Jadi I0pUINIHOI iHpOopMalii.

AKTyanbHICTh HOCIIPKEHHS [[HOTO PI3HOBULY ITe-
peKIiaty 3pocTa€e 3 KOXXHUM POKOM, POIIOPLIHHO 3po-
CTaHHIO JIIIOBHX BITHOCHH i3 NPEJCTaBHUKAMH 1HIIHX
KpaiH i po3BUTKY Oi3Hecy Ha MikHapoIHOMY piBHi. Ce-
pell OCHOBHHX JOKYMEHTIB, SIKI € IPEIMETOM Iepe-
KIagy, MOXHA BHAUIMTH JOTOBOPH, KOHTPAKTH,
JOBIPEHOCTi, 3aKOHW, HOPMATHBHO-TIPABOBI AaKTH,
YCTaHOBYI JOKYMEHTH, HOTapiajbHi CBIIOLTBA, YTOMH,
ceprudikatu. [lepeknan OPUANIHAX TEKCTIB € OTHUM
13 HaHCKITaTHIMNX, OCKUIBKH U TIEPEKIamy, K 3 yK-
paiHCBKOi MOBH iHO3EMHOIO, TaK 1 HaBIIAKW, HEOOX1/THI
HE JIMIIE HABUYKH BOJIOJIHHS JIGKCUKOIO KpaiH nepek-
Jajy, a i 3HaHHS 0COOJIMBOCTEIl BUKOPHCTAHHS HOPH-
JUYHOO TepMiHoJoriero [15, c. 164].

BucHoBku. BpaxoByrouu Buille HaBeeHE, JOIIi-
JHO 3pOOUTH HACTyIHI BUCHOBKH. [lepexnan e oco-
OJIMBMI BUJI ISUTBHOCTI, IO SIBJISIE COOOO BIATBOPEHHS
OpHTiHAITy 3aco0aMH iHIIOi MOBH i3 30epEKEHHIM €]~
HOCTI 3MICTY 1 popMH.

[Tpouec nepeknagy € BaKIMBUM aCHEKTOM MOOY-
JIOBH MDKKYJIBTYPHOTO CIUJIKYBaHHS Ha 3acajiax B3ae-
MOpPO3YMiHHS, KOHCTPYKTHBHOTO Miajory, B3a€MOJIO-
ITOMOTH, B3a€EMO OOMiHYy KyJIbTYpHHM i HAYKOBUM HaJl-
OaHHSM.

IcTopis mepekany € HeBiJ’€MHOIO YaCTHHOIO Ky-
JBTYPHOI CIIa/IIMHK HAIIOTO Hapojy. Po3BuTok mnepe-
KJIaJarbKo1 AisUTbHOCTI B YKpaiHi Ta y CBiTi Mae Oara-
TOBIKOBY iCTOpil0 Bif HaWJaBHIMIMX HYaciB 0 CHOTO-
JICHHSL.

Jlo1inbHO BUUINTH HACTYITHI €TaI PO3BUTKY Iie-
pexJanty, siki oAijeHi Ha nepioau, a came: [ eman po-
36umKy nepekaady y cmapooasui yacu. 1.1. Ilepion ¢o-
pMyBaHHS nepexiany y mymepis. 1.2. Ilepiox rpeko-
PUMCBKHH TIepiox po3BUTKY rnepeknany. /I eman pos-
6uUmMoK egponeticokoeco nepexnady IX —XIII cm. cm. II1
eman po3eumxy nepexiady 6 enoxy dapoko. \V eman.
IInepexnadayvkoi OisnbHicMb enoxu KIACUyusmy i
npocsimumenscmea. N eman. Yrpaincoxuili nepexiao


https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B8%D0%B3%D1%96%D0%BD%D0%B0%D0%BB
https://uk.wikipedia.org/wiki/%D0%A1%D0%BC%D0%B8%D1%81%D0%BB
https://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0
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enoxu pomanmuzmy XV cm. — nouamxy XIX cm. VI
eman. Ykpaincvka nepexiaoayvka Oisavhicms XIX—
XX cm. VII eman nepebysanus Yxpainu y ckiadi
CPCP. VIII eman ®opmysanms nepexnady y He3anrexic-
Hil Yxpaiui.

3apoKEeHHS MepeKIaabKoi AisUIbHOCTI CrocTe-
piraerbcs y naBHimi yacu B Meconoramii, €runti, ['pe-
uii Ta Pumi.

IcTopist ykpaiHCBKOTO TEpeKiIasy 3apoAmIach Imie
3a gaciB KuiBcpkoi Pyci Ta mocsria 3Ha9HOTO PO3BH-
TKy. BogHOuUac, y nepios TaTapo-MOHTOJILCHKE 3aBOIO-
BaHHA 1240 p., 3HAYHO YIOBUTHHWIN TTEPEKIANAIbKAN
mporiec Ha YKpaii.

Hes3Bakaroun Ha 3Ha4yHy iCTOpiO, (HOpMYBaHHS
MepeKIIaIo3HaBCTBA, SIK OKpeMol rairysi moyaio ¢op-
myBatucs e 3 XVII-XVIII cr. Ta nocsrna 3HauHOTO
po3BuTKY Yy XX CT., 0 TOB’s13aHO i3 3a00poHaMu Ta
YTHUCKaMU TIepeKiIagy y 4acH repeOyBaHHS YKpaiHCh-
KUX 3eMeJIb y CKJIaJl pociiickkoi iMmepii Ta pausHCh-
KOTO COIO3Y.

VY HeszanexHil YKpaiHi, HapiBHI i3 HEPEKIaIOM JIi-
TepaTypHHUX TBOPIB, 3HAYHE MicIle 3aiiMae IOpUIMIHNI
TepeKyIal, Mo CTa€ Ha ChOTOMHINIHIN IeHb € OHUM i3
HaMOLTBII 3aTpeOyBaHUX BHIIB IepeKinany. TakuM dm-
HOM, [EPEKJIaJI0O3HABCTBO IOPUANYHUX TEKCTIB €
MOPIBHSHO HOBUM HAIPSIMOM HAayKOBOI 1 MpaKkTHYHOI
JisutbHOCTI Yy cdepi dinororii.
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AHoTanisa

B crarTi po3risHyTO 0COOIMBOCTI BAKOPUCTAHHS METOJIIB 3HE3apayKeHHs 0a1acTHUX BOA. Takoxk yBara npu-
IUIIETHCST 3aCTOCYBAHHIO XENaTy 3aji3a U 3HUIIECHHS OpTraHi3MiB y OalacTHHUX BojxaX. Po3risHyTo HeoOXimHi
KOHIICHTpAIIis, 9ac il BUIIE 3a3HAYCHUX PEarcHTIB Ta IX BIUTMB HA MMATOTCHHI BKIFOUEHHS MiKpoopraHi3MiB. [Ipo-
BEZICHO ITOPIBHAHHS TaKMX METOMIB 3HE3apakKeHHS SK: €IEKTPOIi3, 030HYBaHHS Ta yIbTPadioleTOBE OMPOMIHIO-
BaHH:. [IpuBeIeHHAI TaHHI TOCTIKCHHS BIDTMBY O30HYBAaHHS Ta YIBTPa(ioneTOBOTO ONMPOMIHIOBAaHHS Ha PO3PO-
oneniit B [lyHaiicekoMy iHCTHTYTI HarioHaneHOTO yHiBepcuteTy «Omechka MOPChKa aKaaeMis» CHCTEMHU OYH-
IIeHHs OanacTy.

Abstract

The article explores the peculiarities of ballast water disinfection methods. Special attention is given to the
application of iron chelate for the eradication of organisms in ballast waters. The necessary concentrations,
exposure times of the mentioned reagents, and their impact on pathogenic microorganism inclusions are discussed.
A comparison of disinfection methods such as electrolysis, ozonation, and ultraviolet irradiation is provided. The
research data on the impact of ozonation and ultraviolet irradiation on the ballast water treatment system developed
at the Danube Institute of the National University "Odessa Maritime Academy" are presented.

Kirouosi cioBa: MCTOAHU OYMIICHHA, OajacTHa BOJa, pearcHTHU 3HE3apaKCHHs, XajlaT 3ani3a, XJIOp, yJbTpa-
(hioneT, 030H, XJIOPUT HATPIIO, CICKTPOIII3.

Keywords: purification methods, ballast water, disinfection reagents, iron chelate, chlorine, ultraviolet,
ozone, sodium chlorite, electrolysis.

IHocTanoBKa MpodJeMHu

The International Convention for the Control and
Management of Ships Ballast Water and Sediments
(mixnaaponHa KoHBeHIIisI T0 KOHTPOJTIO 1 YIIPaBIiHHIO
GamacTHUMH BOJAMH 1 OCaJjaMH) BCTYIIJIA B YHHHICTh
8 BepecHs 2017 poky. Jlo BepecHs 2017 koHBeHMLis
Oyua parudikoBana Outem Hix 60 KpaiHamu, 10 Ipe-
CTaBJIAIOTH OUTHII Hi>K 70% CBITOBOTO TOHHAXY.

KonBeHIliss BUMarae Bijl CyJICH YIpaBIsATH Oaac-
THUMHU OTIepallisIMUA TAKKUM YHHOM, 1100 TpuoparTwH, 3He-
IIKOJUTH a00 YHUKHYTH 3200py ab0 BiIKaTKH IIKiIITH-
BHX OPTaHi3MiB 3 OaJJaACTHUMH BOJIAMH Ta OCaJIaMHU.

3rimHo mikHapoaHoi KoHBEHIlis M0 KOHTPOIO i
VIPaBIiHHIO 0aTaCTHIUMHU BOJAMH 1 OCalaMH iCHYE JIBa
crannaptu (D-1 1 D-2), puc. 1.
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EEEDOYETID R ETIDETETIDY

Hosi cyna nobByaosaHi
nicnsa 08.09.2017

Qrnaa arigHo Ornag
MixHapoaHoro 3anobiraHHa Ha |IOPP
3abpyaHeHHs HachTol ( IOPP)
3po6neHo nicna 08.09.2014 D-1
Ornan 3rigHo
Mi¥HapoaHoro 3anobiraHHs Ornan

Ha IOPP D-1

3abpynHeHHs HadbTolo ( IOPP)
3poBneHo ao 08.09.2014

Crangapt D-1

Crangapt D-2 >|IIIIIIIHH I

Ornag
D-1un D-2 Ha IOPP D-2
D-2
Ornan
IOPP
na D-2 D-2
D-2

FRRRRRRERRTRNN IS tatest

Puc. 1. Emanu enposadoicenns « Kongenyii' 3 Konmponio ma ynpasninusam 0aiacmuumu 600amu i 0caoamu

Crannmapt D-1 Bumarae BiJ CyZeH poOUTH 3aMiHy
Oamacty y BiZKpuTOMY MOpi, He Omxde 200 MU Bif
Oepera i Ha TuOuHI He MeHme 200 M, IO TO3BOJIIE
3HEUIKOJUTH OUTBIIICTh MOTEHIIHO HeOe3MeTHNX Op-
TaHi3MiB.

Crangapt D-2 Bu3Hauae MakcUMaiabHO JOIYyC-
TUMY MO BIIKATI[I KUTBKICTh NIKIIJHBHX OPTaHi3MiB,
BKJIFOYAIOYM TEBHI MiKpoOW HeOe3neuHi Jyisi JII0ACh-
KOT'O 3JI0pOB'S.

BpaxoByroun o 10 8 BepecHst 2024 Bci cyjHa no-
BUHHI BinoBigatu cranaapty D2 (puc. 1) Tomy mocmi-
JDKEHHS, 1110 HAIIPaBJICHHS Ha aHaJli3 BIUIMBY PEarcHTIB
3He3apa)XKEHHS Ha IaTOT€HHI BKIIFOUCHHS MIKPOOpPTaHi-
3MiB Y BOJHOMY 0aJacTi € akTyasbHi.

AHaJi3 0CTaHHIX J0CTiAKeHb Ta mMyOJikamiii.

Cepen MeTOZiB OYMIICHHS OalacTHHX IIOIIH-
PEHHS OTpHMAaNX MEXaHiyHi, (i3W4Hi Ta XiMigHI a0o
TaKOX KOMOIHYBaHHS WX METOIB [ 1, 2], mpu yomy ce-
IMEHT Je3iH(eKIil, 10 BKI0Yae 00poOKy OaniacTy,
JUISl OCTATOYHOT'O 3HUILEHHSI MIKpOOiB 1 BipyciB, a Ta-
KO CIIOp POCIIMH 3a JIOTIOMOTOI PI3HHUX peareHTiB
3HE3apaKEHHs: 00pOOKU yIbTpadioneToM, eIeKTPO-
T3y, 030HYBaHHS 1 XJIOPYBaHHSI.

Taxki kOMOiHOBaHI cIOCOOU Je3iH(EKIIiT, Tk MeXa-
HiYHA 00poOKa 3 ITOoJaBaHHAM METOAY OOpOOKH YIBT-
padiorgeToBUMH XBHJISIMH, O30HY a00 XiMIYHOTO Me-
TOJy XJIOPYBaHHS, € B JaHUH Yac HaWOUIbII rmommpe-
HHMH Ha CyJiax.

[MuTaHHIO BIUIMBY pEarcHTIB 3HE3apa)KeHHs Ha
MaTOTeHHI BKIIIOYEHHS MIKpPOOPraHi3MiB HpH JOCIi-
JUKEHHSIX TI0B’S13aHMX 3 OYMIICHHSIM OallaCTHHX BOJ
NPUALIIETBCS. 0cO0MBa yBara [1-6], aje He B MOBHIM
Mipl TpUOIIAETbCA yBara KOMIUIEKCHOMY aHalli3y
BIUIMBY PEareHTiB MpH OYHIIEHHI 0aJacTHUX BOJ, IO
JIO3BOJIUTH YCBIIOMHUTH 3arajibHi HAIIPSIMKH OYHMIICHHS
0aJacTHUX BOJ, MOTIEPEAHBO BU3HAYNTH HEOOXiIHI BU-
TpaTH PecypciB IpH iX BUKOPHCTaHHI Ta MPOBECTH X
MOPIBHSUILHY OILHKY.

Meta crarri. JloCHiguTy pi3sHOMaHITHI METOAH
3He3apa)kKeHHs OaJaCTHUX BOJ y CyIHOIUIABCTBI, 30K-
pema X BIUIMB Ha MATOTE€HHI BKIIOYEHHS Ta MiKpOOp-
TaHi3MH, a TAKOXX MOPIBHATH METOAM 3HE3apPAKECHHS 32
iXHBOIO €(PeKTHBHICTIO Ta OE3MEKOIO.

Buknang ocHoBHoro martepiaixy. OOpoOka xio-
pOoM BimOyBaeThCs IpHU MpHUioMi OanacTy, mogadeio B
CHCTEMY MPOTOYHUM cIIocoOoM. XJI0p Ha CyAHI OTpH-
MYIOTh BHACJIIZIOK HPOTIKaHHS HPOLECY €IEKTPOIizy
4y 6e3M0cepeIHbO 3aBAHTAKCHHIM 30BHI.

[Tpu Ge3nocepeqHEOMY JOJaBaHHI XJIOpY B Oana-
CTHY BOIy, ¢()EKTHBHE XJIOpYBaHHs OalacTHOI BOJIH
3TiHO EKCIICPUMEHTAIbHUX IOCTIKeHb [3] MOKHA
OTpUMATH NPU 3HAYCHHAX KOHLEHTpALT XJI0pY 0JM3b-
kux 10 5 ppm. [Ipu npomy panuii croci6 ximMigHoi 00-
POOKM Mae JieKiJIbKa ICTOTHUX HEAOJIKIB [4]: Xyop mpu
BHCOKMX KOHLICHTPAISIX € OTPYHHOI0 pPEJdOBHHOIO,
XJIOp 3HaYHO TPUCKOPIOE KOPO3i0 METaIy, HEOOXiqHO
JOTPUMYBATHCS BUCOKHX 3aXOJIiB OE3IeKH, HEOOXiTHO
MOCTif{HE TTOTIOBHEHHS XJIOPY IPH eKCInTyaTarlii, Heo0-
XiTHO NIPOBOAMTH OJATKOBE AEXJIOPYBaHHs Oamacty
TIpH HOTO CKUIAHHI, 8 TAKOK HEOOX1THO MaTH 3a11ac pe-
YOBHHHU JICXJIOPAHTY (3a3BUYAM TSI [IUX I[iJIeH BUKOPH-
CTOBYIOTH Cyib(DIT HaTpiro Na S0s.).

Cepes NO3UTHBHUX CTOPIH MOXKHA BiJTHECTH, He-
3HAYHI €Hepro3aTpaTy pH eKCILTyaTallii, MeHIINH 3aii-
MaeMHH MPOCTIp, BIICYTHICTh NMPH BEIHKHX MOAa4ax
Ganacry (6inbue 8000 M3/ro) CKIaHUX KOHCTPYKTH-
BHUX pillIeHb TP BIIPOBA/UKEHHI Y CHCTEM OUYHIIICHHS
Oamacty, xJ0p 30epirae OakTepUIMIHY AKTHBHICTH y
BOJI (TIPUTHIYYE TTOAIbIIE PO3POCTAHHS MIKPOOPTaHi-
3MiB B 0QJJaCTHHX TaHKax).

Hemomnixu o oB’ a3aHHi 3 61070T1YHOIO HEOE3IIe-
YHICTIO YaCTKOBO 3HMKYIOTh IIISIXOM BUKOPUCTaHHSIM
TaKMX XJIOPBMUCHUX PEAreHTIB SIK TIIIOXJIOPUT HATPIIO.
BukopucTaHHs TiNOXJIOPUTY HATPir0 0OYMOBJIEHO Ha-
CTYIIHUMH TIE€peBaraMu: JIETKO J03YEThCS Yepe3 BUKO-
pucTaHHs TabIeTOK ab0 MOPOIIKY, 3 YaCOM PO3KJIaja-
etsest Ha Oesneuni crnomykn NaCl ta kucens, Ginmbi
Oe3reuHuii IPY BUKOPUCTAHHI Ta MEHIIa KOPO3iHHICTb
(mpakTH4HO B 6 pa3iB MOPiBHAHO 3 XJ0poMm). Hac pos-
KJIaJy TiMOXJIOPUTY HATpil0 3aJICKUTh Bil Oararbox
¢axropiB: PH — Boau, TemniepaTypu Boiu, KOHIIEHTpa-
il TIMOXJIOPUTY HATpil0, HAsIBHOCTI yJbTpadioiero-
BOTO BHITPOMIHIOBaHHS (COHSYHOTO CBiTJa), HASBHOCTI
TiApOOKCH Iy HATpid Ta iHmMUX (akTopis [5]. 3a3Buyait
PEKOMEHAYEThCA NOAABATH TIMOXJIOPHUT HATPIIO B KOH-
neHTparmisx 1-5 ppm.
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ExkcriepumenTansHi  TOCTIKEHHS [6] BHKOpHC-
TaHHS TIMOXJIOPUTY HATPIIO MOKa3aiH MO0 KOHIICHTPa-
1ist FIIOXJIOpUTY HaTpito moHax 3,0 ppm 3 pinbTpaniero
a00 0e3 Hel 3MEeHITy€e KUTBbKICTh OaKTepii OLTbII HiX Ha
99,999%, a Me30300IUIaHKTOHY Ta (iTOIUIAHKTOHY
Oinbm HiK Ha 99 %. Ilpu yomy inprpamis migBuIye
e()EKTHBHICTh JIMINE TOMi, KOJHM KOHIICHTpAIlis Timlo-
XJIOpUTY crodaTtky Oyna menumre 1,5 ppm. Takox Ti
cami JOCITIDKEHHS IOKAa3aid, IO MPH BHUKOPHCTAaHHI
TIIOXJIOPITY HATPIiO 3 KOHIIEHTpAIli€ro MeHIe 1,5 ppm
micist 00poOKK Ta MOAANBIIOTO 30epiraHHs 0anacTy B
HBOMY MOYIIUBE ITOCTYIIOBE 301TbIIEHHS KOHIIEHTPAIIi1
Oaxrepiit Ta micns § ni6 B mocmiai 6akTepii 3HOBY BU-
pociu 10 piBHS, PIBHOTO piBHIO 70 00po0Oku [6]. 1lo
00yMOBITIO€ HEOOX1THICTh I ATPUMYBATH MiHIMaIbHUI
PiBCHB 3arajbHOTO 3aIHIIKOBOTO okucitoBada (TRO),
11100 3aro0IirTH pO3MHOXKEHHIO OaKTepiil.

Ille ogHUM KPUTHYHUM HEIOJIIKOM BUILE PO3IIIsi-
HYTHX METOJIIB I0IaBaHHsl XJIOPY YH XJIOPBMHCHHX pe-
areHTIB € iX HEe3IaTHICTh MPAIIOBATH IIPHU BIICYTHOCTI

KOE/ 100 mn
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XIMIYHHX peareHTiB, TOOTO B pa3i TPUBAJIOTO peicy abo
JIOTICTUYHOI TMOMWJIKM TIPU 3aBaHTAXKEHHI CyJHa B
MOPTY, cUCTeMa 00OpOOKH OallaCTHUX BOJ CTa€ MOBHI-
CTIO HeIpare31aTHOIO.

J11s1 3MEHILIeHHS BIUIMBY LILOTO HEAOJIKY IpH 00-
poOui MOPCHKOT BOAM 3aMIiCTh BHUKOPUCTaHHS XJIOPY
a00 XJIOPBMHUCHHUX PEarcHTiB MOXXJIUBO X OTPUMAaHHSI
ITi/1 9ac eNeKTpoIIi3y MOPChKOi BOIH.

ToMy B Cy4acHUX CHCTEMaxX OYHIIECHHS Oanmact-
HUX BOJ] TAKOXK OTPUMAJIH TTOIIHUPEHHS eJIeKTPOXiMIdHI
peaxkTopu OTPUMaHHS TIMOXJIOPUTY HATPilo, a BUTPATH
eJIEKTPOCHEPTIi 32 aHaTi30M JaHuX [7, 8] B cepesHEOMY
CKIajaroTh 2,25 kBT TOTyXHOCTI Ha  KOXHI
100 m®/rox mopadi Ganacty.

Ha puc 2, [4] moka3aHO ekCliepUMEHTANIbHI JaHHI
BIUIMBY O30HY Ha 3MEHILCHHS KUIbKOCTI OaKkTepii, npu
no3yBaHHi 2,5 T. 030Hy Ha 1 M3 Ganacry.

3aranbHi KoniMOpMHiI
Gakrepii

TepmoTenopanTHi
konimopdHi 6akrepii

<1000 Cranpapt D-2

10 15 XBUNUH

Puc 2. Bnaug 0301y Ha 3MeHuen A KilbKocmi baxmepit

Sx BumHO 3 Tpadika mocsrHeHHs 3HadeHHsA 1000
KOE/100 mi, mo € Bumororo ctanaapty D2, BinOysa-
eTbes micas 10 XBWIMH 030HYBaHHSA. ToOTO crcrema
030HYBaHHS IOBHHHA OYyTH CKOHCTPYHOBaHa TaKUM
YHUHOM 1100 KOHTAKT 0aJIACTHOT BOJU 3 030HOM BiOYy-
BaBCs MPOTATOM IIOTO Yacy. Tpeba 3a3Ha4YnTH, IO He-
OOXiZIHMI1 Yac KOHTaKTy O30HYy 3 0allaCTHOIO BOOIO
MOJKHA CKOPOTHTH IIISXOM 30LUIBIICHHS [03YBaHHSI
030HY, aji¢ MIiHIMAJbHUNA Yac OOMEKEHHH CTIHKICTIO
MIKpPOOpraHi3MiB /10  030HY, HaNpUKIaa, JJs
Mycobacterium tuberculosis Bin cknagae 6 xB. Tak B
mozersix NK- O3 [9] nozyBaHHs 030HY B CEpeHEOMY
cxinagae 2,5 r/m®. A MakcuManbHi BUTPATH €JIEKTPOE-
Heprii 3a aHamizoM nanux [10] B cepeaHpOMy CKIana-
10T 9-+14,4 kBT norysHocTi Ha koxHi 100 M%/rox mo-
Jadi 6anacry.

[puctpiéi ouniIeHHsT 0aJacTOBUX BOJ O30HOM B
OiMBIIOCTI CBOiM 3aCTOCOBYETHCS Ha CyJax 3 Cepei-
HBOIO MICTKICTIO 0aslacTy, Tak SIK BUPOOHUIITBO O30HY
€ JIOCUTH €HeproeMHHMM. Takox ciif He 3a0yBaTy 0
030H € JIOCHTh OTPYHHOIO PEYOBHUHOIO TIPU BHCOKUX
KOHIICHTPAIIiSX, a TAKOXK MOYKE YTBOPIOBATH JI0/1aTKOBI

YMOBH JJIsl iHTEHCH]IKaIl] mpoieciB Kopo3ii MeTary.
AuJte He3Ba)XKal04M Ha TeE 110 CIIOCiO 3HE3apaXKeHHs 030-
HOM € peareHTHUM BiH HE CTBOPIOE JI0JaTKOBOI HeOe3-
TIeKH OTPYEHHSI HAaBKOJIMIIHBOTO CEPEIOBHUINA, TaK SIK
030H JIOCTaTHBO HMIBHUKO Y BOAI PEKOMOIHY€eThCS y KH-
CEHb.

YnbTpadioneToBe ONPOMIHEHHS BUKOPHCTOBY-
€THCSI B OUIBILIOCTI BUMAAKIB 3 MEXaHIYHUM CIIOCOOOM
00poOku - impTpariieto. Ilicist Toro sik 3a00pTHOT Bo1a
NpOMIILIA MEePIInii CTYIIHb OYHUILEHHS (LIbTpaMH, Cy-
JHOBHH Oanact mianaeTbcs ynbTpadioneToBOMy BH-
MIPOMiHIOBaHHIO, BHACHIIOK YOT'O YTBOPIOIOTHCS TiJ]pO-
KCWJIBHI PaJiMKaIH, sSIKi 0CTaTOYHO BPaXkatoTh MIKPOOp-
TaHi3MH, [0 3aIUIIWIACA Mcias  (LIBTpAaIii.
Bpaxkaroua z1ist JaHOTO CIIOCOOY € YMHHUM JIUIIE TIPO-
TSATOM Tpolecy OOpoOKH, HE HaJal4M pPYHHIBHOTO
BIUIMBY Ha KOHCTPYKIT OAJIaCTHOI CHCTEMH Cy/THA.

Ha ocHoBi nanux npuBeneHnx ¢ipMaMu BUPOOHU-
kami [7, 8, 10] Gyno nmpoBeeHo MOPIBHSIBHUIA aHaI3
CIOXXHMBAHO{ MOTY)KHOCTI Pi3HUX THIIIB YCTaHOBOK ITO
00po0r11i 6amacTHUX BOJ, pUC. 3.



Znanstvena misel journal Ne85/2023

47

IMogaua

IMoTyxkHicTh,

KBT ——PurimarTM - enexTpori3

200
EcoBallast - Y® ouniienus

150 3
NK-03 - o3onyBaHHs

100 -

50 /// o
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 200 400 600 800 1000 1200 1400 1600 1800

oasacrty, m3/rox

Puc. 3.
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Sk MokHa TOOAYNTH 3 pUC 3. HOTYXXHICTH yCTa-
HOBOK 3 YJIbTpadioneToBoI0 Ne3iH(EKIl] IpaKTHIHO B
4 i Oinpmie pa3iB OUNTBIIE HIXK MOTYKHICTh YCTAHOBKH 3
€JICKTPOJII30M, HOTY KHICTh YCTaHOBOK III0 BUKOPHCTO-
BYIOTh 0O30HYBaHHS a00 yJabTpadhioJeTOBE OYHUIICHHS
MPaKTHYHO OJJHOTO TOPSAKY, HE3HAYHO BUILE IPU 030-
HyBaHHI. AJle HE3Ba)KalOYH Ha TE I110: YCTAHOBKH 3 eJie-
KTPOJIi30M MAIOTh 3HAYHO MCHIII BUTPATH €JICKTPOCHE-
prii, MOXXyTb NPAIIOBATH 3 BEJIMKUMH T10/1a4aMu Oana-
cty (monazn 8000 M%/rox) Ta Ha iX AKiCTb OUMIIEHHS HE
BIUIMBAE MPO30PICTh Ta MYTHICTH OanacTHOI BoAH (IO
€ KPUTHYHHUM JUTA YIBTpadioneToBOro 3He3apaKeHHs),
BOHH TaK0)XK MalOTh CYTTEB] HEJIOMIKH, 110 3a3HAYAINCH
paHiie, cepe/ SKUX: HeoOXiTHICTh HAssBHOCTI COJICHOT
BOJM, TIiJIBUIICHHS KOpO3il, HEOOXIIHICTh HEXIIOPY-
BaTH Imepej AedasacTyBaHHAM, MiBHIICHI BUMOTH JI0
0e3neKy py BUKOPUCTAHHI 1 T.11.

OpHUM 3 IHHOBANIWHUX HAMPSIMKIB € BHKOPHUC-
TaHHS XaJlaTy 3ajli3a B 3HE3apakeHHI Ta 3HUIIECHHI
(ounIIeHHI) )KHMBUX OpraHi3MiB y 0ajacTHil BOII, KUt
MPOWIIOB YCHIIIHI BUMPOOYBaHHS 31 3HUIIEHHS LIKIJI-
JIMBHUX MOJIOCKIB y pocnuHHHANTBI [11]. V sikocTi xama-
TiB YaCTillle BAKOPHCTOBYETHCSA KOMIUIEKC 3ai3a 3 fJie-
tieHTpiamianenTaonToBoro (Fe-ATIIO) Ta momieTu-
nernoniamianoionrosoro (Fe-TITIIIO) kucioTamu.
Ile po3unHM TEMHO-KOPUYHEBOTO KOJBOPY I'YCTHHOIO
1-1,3 r/em3. V npenapari Fe-JITIIO antrxmopo3uny
mictutbest He MeHute 10%, a y Fe-TIIIIO — ne meH1e
7% 3anizHOrO KOMIUIeKCy. ['0JIOBHA IiepeBara XeJariB
nepe BUKOPHCTOBYBAaHIMH paHimie popMaMu - Ie Te,
1110 POCJIMHAMH BOHH 3aCBOIOIOTHCS HA0araTo eeKTu-
BHIIIIE.

Taxox npu oOpaHHI KOHIIEHTpalii peareHTiB npu
3He3apa)KeHHI MaTOreHHHUX BKIIIOUEHb Ta MIKpOOpraHi-
3MiB Tpeba BpaxoByBaTH, 110 32 JaHUMH HayKOBUX JI0-
CJIiJDKEHB, 32 ocTaHHI 15 — 20 poKkiB CTIHKIiCTh MATO-
TeHHOI Mikpodopu 10 XJIopy HiIBUIIMIAcSA B 5 pasis,
JI0 030HYy — B 3 pasu, 10 YO BunpoMiHOBaHHI — B 4
pasu [12].

Ha 6a3i [dynaiicekoro inctutyty HarionansHOro
yHiBepcuteTy «OJecbka MOpCBhKa akaaeMis» Oyio

TIPOBEJECHO AOCIIKEHHS BIUIUBY 030HY Ta yIbTpagio-
JeTy Ha ouHnIeHH OamactHuX BoA [13]. B mocmizai Bu-
KOPHUCTOBYBAJINCH OanacTHa Boja 3 piku JlyHaii Ta Oa-
nacTHa BoAa 3 HopHOTo MOpst. JIoBXHWHA XBHIII B yJIbT-
padioneroBiit kamepu craHoBmiIa 254—260 HM, a 1032
030Hy O3 =8 MI/1I, MIBUKICTh TIOTOKY BOJW 3MiHIOBa-
nack Bix 1,6 no 0,8 m/c. AHami3 pe3yabTaTiB 00poOKU
OanacTHOi Bou 3 piku JlyHail mpu onTHMalbHIN MIBHU-
nxocti 0,8 M/c moka3aio 3HMKCHHS HACTYITHUX MOKa3-
aukiB: iHaekc JIIIP 3 1800 mo 300, daroswuii iHAEKC 3
125 no 0, earepokokis 3 2300 mo 700, KiTBKICTH ME30-
¢inpHEX aepoOHUX 1 (paKyIbTaTHBHO aHACPOOHUX MiK-
poopranizmis 3 1500 KOE/cm® no 5 KOE/cm®,

AHaii3 pe3ynpTatiB 00poOKH OanacTHOI BOIM 3
YopHOTo MOps IIPH ONTHMaJbHIH mBUAKOCTI 0,8 M/c
NOKA3aJI0 3HMKEHHsS HACTYITHUX IMOKa3HUKIB: 1HIEKC
JITIP 3 3900 mo 780, daroswuii ingekc 3 500 g0 90, eH-
TepokokiB 3 7500 mo 500, KiIbKiCTh Me30(IILHUX ae-
poOHUX 1 (aKyIbTaTUBHO aHAepPOOHHMX MIKPOOPTaHi3-
miB 3 5000 KOE/cm® 1o 600 KOE/em®.

BucHoBkHM Ta mpono3uiuii.

EdextuBHe 3H€3apakeHHs1 OaIacTHUX BOJ € KpH-
THYHO Ba)KJIMBUM 3aBJaHHSM I 30€peXeHHS MOPCh-
KOTO cepeloBHINa. Pi3HOMaHITHI METOIH, TaKi SK J0-
JABaHHS PIAKOTO XJIOPY a00 TiHOXJIOPUTY HATPIIO, eie-
KTpPOIi3, 030HYBaHHS Ta ynbTpadionerose
OTIPOMIHIOBAaHHS, MAaIOTh IHIUBIAyanbHI cremudidHi
HepeBaru Ta HEIOJIKU, TaK HAlPUKIAZ eJIEKTPOJi3 €
HallMEHII €HEPrOBUTPATHUM alie IPU LOMY Oiblie
€KOJIOTIYHO HeOe3meYHNM Ta KoposiiiHuM. Bcei Buie
3a3HA4YeHi CIOCOOM 3He3apakeHHS JIEMOHCTPYIOTh
CBOIO €(DEKTHBHICTP aJie KiHI[eBe OOpaHHSI METO.Ty I10-
TpeOy€e KOMIIJIEKCHOI €KCIIEPTHOT OL[IHKH 3 YpaxyBaHHs
ocoOJIMBOCTEH eKcIuTyaTanii Ta KOHCTPYKLIT cyHa.

Tako>x BaXJIMBO HNPUIUIATH yBary iHHOBaI[iHHUM
METO/IOM 3HE3apa’KeHHs, HalpHKJaJl, BUKOPHCTAHHIO
XeJaTy 3aJ1i3a, [0 BUSBUIIOCS YCIIIIHUM Y 3HHUIICHH] )
KMBUX OPraHi3MiB y 0alacTHUX BOZAX.

BpaxyBaHHS CTIHKOCTI MIKpOOpraHi3MiB 0
XJIOPY, 030HY Ta YIbTpadioraeToBOTO OMPOMiHIOBAHHS
€ KJIFOYOBHMM acIIeKTOM IIPH BUOOP1 9acy MPOXOHKEHHS
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GayactHOi Boau 1ipH ii 006poodii. Takoxk Tpeba Bpaxo-
BYBATH, IO CTIHKICTh MiKPOOPTaHi3MiB 3 4acoOM 301J1b-
HIY€EThCA, 10 MOTPeOye NePiOANIHOTO IIEeperiIsi Ly KOH-
CTPYKLIi BXE ICHYIOUMX CHCTEM OUHIIIEHHS OalacTHUX
BO/I.

MO>KJIMBO iHTETpalis pi3HUX METOJIB i BUKOPHC-
TaHHS HOBHX PEareHTiB MOXKe OYTH BasKIIMBUM KPOKOM
y HampsIMKy 3a0e3nedeHHs eEeKTUBHOIO Ta eKOJIOTi-
YHO 0€3MEYHOTO KOHTPOITIO 32 MiKp0OioIoTidHOI0 0e3-
IIEKOX0 OaJIaCTHUX BOJI.

®dinancyBaHHs. [lOCTiHKEHHS MPOBOIUIOCS Y
pamkxax HIJIKP 01230104285 3a ¢iHaHCOBOIO MIiAT-
puMKor0 MiHICTepCTBa OCBITH 1 HAYKH YKpaiHH.
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Abstract

The work is devoted to the study of the process of plasma-arc sputtering using a conductive wire as a moving
anode. It was established that this process provides effective control of the technological parameters of the plasma
jet, increases the utilization rate of materials up to 72%, reduces the porosity of sprayed coatings to less than 3%,
and allows to achieve adhesion strength of coatings to the base of more than 40 MPa. The specified increase in the
material utilization factor significantly increases the cost-effectiveness of plasma-arc spraying with anode wires
with a diameter of 1.2-1.6 mm made of carbon steels 1020 and 1070, stainless steel AISI304, nichrome NiCr80-
20, copper Cu99, aluminum alloy 5083 and others, and increasing the adhesion strength of coatings to the base
expands the limits of application of this process. The use of optimal parameters of plasma-arc sputtering with
anode wires makes it possible to obtain non-porous copper coatings with increased adhesion strength to the base,
which can be used to create electrical contacts and intermediate layers when making soldered joints of aluminum

and steel parts.

Keywords: plasma-arc spraying, moving wire-anode, wire melting, use of material, adhesion strength of

coatings.

At the current stage of the development of science
and technology, there is a need to apply functional coat-
ings with specified properties without the risk of resid-
ual deformations or stresses [1]. Examples can be the
restoration of overall parts such as axles or shafts, with
a fairly insignificant (0.1...0.5 mm per diameter) pro-
duction of seats, increasing the service life of friction
pairs due to increasing the wear resistance of their com-
ponents, reducing fuel consumption due to improving
the coefficient of thirds sliding of certain parts of inter-
nal combustion engines, etc.

To solve such problems, the process of plasma-arc
spraying with the use of a current-conducting wire-an-
ode can be applied. The essence of the plasma-arc
spraying process consists in the melting of the current-
conducting wire-anode, which is introduced into the
zone of the high-speed plasma jet, and the further
crushing of the melt that breaks off from the end of the
wire [2, 3]. But in order to fully use the advantages of
this process, it is necessary to optimize its technological
parameters, taking into account the materials of the
sprayed wires. This work is dedicated to this problem.

The purpose of the work is to optimize the param-
eters of plasma-arc spraying of a compact metal wire-
anode from various types of steels and alloys based on
the determination of technological features of the pro-
cess according to the criteria of increasing the coeffi-

cient of material utilization and increasing the indica-
tors of the density of coatings and the strength of their
adhesion to the base.

A number of technological studies were carried
out to achieve this goal. For this, the methodology pro-
posed in [4] was chosen as the basic approach to con-
ducting research. In addition, research was conducted
on the change in the material utilization factor depend-
ing on the change in the parameters of the spraying
mode when using different materials of sprayed wires,
and also determined the porosity and adhesion strength
of the coatings applied from those wires.

According to the applied technological scheme,
the arc burns between a non-fusible tungsten cathode
and a current-conducting wire-anode, which is fed
through the section of the plasmatron nozzle. The
working (plasma-forming) gas entering the working
chamber is heated by an electric arc and flows out of
the nozzle in the form of a plasma jet. The open area of
the discharge, outside the plasma-forming nozzle, is
blown by the gas stream flowing from the annular gap
between the plasmatron nozzles. The features of this
method include the fact that the melting and jet spray-
ing of the wire material is carried out by an argon
plasma, while the crushing of the melt and the acceler-
ation of dispersed particles is carried out by a stream of
cold, accompanying gas. This ensures minimal losses
due to evaporation of the wire material (up to 2%) and
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obtaining the optimal fractional composition of the dis-
persed phase. Technological experiments were carried
out in an open atmosphere using the PLAZER 30
plasma-arc spraying installation [3, 4], in which a con-
ductive electrode wire is used as a fusible anode (Fig.

a)

1). In order to catch the sprayed titanium particles, the
wire was sprayed into a vessel filled with water from a
distance of 500 mm.

0\

0)

Fig. 1. Scheme of the process of plasma-arc spraying and spheroidization of the conductive wire (a) and the
appearance of the spraying process (b), where: 1 —the working chamber of the plasmatron; rod electrode
(cathode); 3 — accompanying gas supply channel; 4 — plasma-forming nozzle; 5 — stream of sprayed particles;
6 — power source; 7 — plasma-forming gas supply channel; 8 — current limiting resistance; 9 — wire (anode);
10 — feed mechanism; 11 — coil with wire.

The optimization of the modes of plasma metalli-
zation with a moving wire-anode for the investigated
compositions of the wires used as the anode was carried
out using the methods of mathematical planning of the
experiment [5]. The following wires with a diameter of
1.2-1.6 mm were used: carbon steels 1020 and 1070,
stainless steel AISI304, nichrome NiCr80-20, copper
Cu99, aluminum alloy 5083.

The technological parameters were changed in the
following intervals: plasmatron operating current —
160-300 A; arc working voltage 60-80 V; consumption
of plasma-forming gas (argon) 1.0 -1.5 m%h; air con-
sumption to create an accompanying flow that cools the
nozzle and compresses the high-temperature jet, 0-20
m%h; spraying distance — 150-250 mm; feed speed of
anode wire 2-10 m/min.

As an optimization criterion, we used the parame-
ter of the material utilization ratio (MUR), which is de-
termined by the formula:

MUR = (my/ m¢) * 100%,

where my, is the mass of the anode wire sprayed
per given unit of time; mc is the mass of the sprayed
coating applied per given unit of time.

To determine the coefficient of material utiliza-
tion, the coating was applied to 1020 structural steel
plates measuring 100x100x4 mm. Plates were pre-
weighed to the nearest 0.1 gram. The coating time was
10 seconds. Before applying the coating, the surface of
all samples was subjected to jet-abrasive treatment with
electrocorundum.

The values of MUR in the process of optimizing
modes for selected types of materials varied in the
range of 58-72%. Such parameters as pressure and con-
sumption of working gases, current strength, and spray-
ing distance significantly affect the value of MUR.

The conclusions and recommendations made in
the process of mathematical modeling of the processes
of gas dynamics and heat transfer in the plasma jet were
experimentally confirmed. Namely: the most signifi-
cant influence on the quality of the coating and the
value of MUR depends on the pressure or flow of air
used to form the accompanying flow. The transition
from the turbulent to the laminar regime of the plasma
jetexitand, accordingly, the degree of interaction of the
sprayed material with oxygen and nitrogen depend on
this parameter.

As a result of the conducted research, the optimal
modes of applying coatings from the studied materials
were selected, which are listed in Table 1. Using the
example of a stainless steel coating, it is shown that
plasma-arc spraying using modes different from the pa-
rameters given in Table 1 does not provide the required
quality of the coating. Coatings applied under subopti-
mal regimes are characterized by increased structural
defects, namely: porosity of 3% and above, the pres-
ence of a large number of oxide layers, defects at the
boundary between the sprayed particles (lamellas) and
at the boundary between the coating and the base, as
well as an increased share of spherical particles (Fig. 2,
3).
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Table 1.
Optimum regimes of plasma-arc coating of the investigated wire-anode materials, determined by the criterion of
MUR increase.

Naming parameters of plasma-arc spraying
. | Gaspressure whenthe | Gas pressure in . | Coating
Material of the wire plasmatron is switched | the metallization | Voltage, | Strum, Electric spraying
electrode power, -
on, MPa process, MPa V A distance,
- - kVA
air Ar air Ar mm
1020 0,64 | 0,52 0,31 0,44 70 220 154 104
1070 0,64 | 0,52 0,31 0,44 70 220 154 104
Stainless Steel
AISI304 0,64 | 044 0,31 0,38 75 220 16,5 104
Nichrome
NiCr80-20 0,64 | 044 0,31 0,38 70 220 15,4 104
Copper Cu99 0,64 | 044 0,31 0,38 80 180 14,4 104
A'”mgnousng alloy 1064 | 044 | 031 0,38 70 200 | 140 104

a)-b)-

c)-d)-

Fig. 2. The microstructure of the coating applied by plasma-arc spraying of a moving anode wire made of
stainless steel AlSI304 at optimal modes (Table 1).
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Fig. 3. Microstructure of the coating applied by plasma-arc spraying of a moving anode wire made of AlSI304
stainless steel under suboptimal conditions.

The adhesion strength of the coatings to the base
was determined by the pin method described in suffi-
cient detail in the paper [6]. It was established that the
adhesion strength of the coatings to the base depends
on the technological parameters of the application of
the material. Thus, when using the optimal parameters
indicated in Table 1, the strength of AISI304 stainless
steel coatings applied to a similar base is 35-40 MPa,
and the strength of Cu99 copper and aluminum alloy
5083 coatings is 40-60 MPa. At the same time, the ad-
hesion strength of plasma-arc coatings applied under
suboptimal technological parameters is 30-35% lower
than the given values corresponding to the application
of optimized modes.

Conclusions.

1. The researched process of plasma-arc sputtering
using a conductive wire as a moving anode provides ef-
fective control of the technological parameters of the
plasma jet, increases the utilization rate of materials up
to 72%, reduces the porosity of the sputtered coatings
to less than 3%, and makes it possible to achieve adhe-
sion strength of the coatings to the base of more than
40 MPa.

2. An increase in the material utilization rate of
more than 70% significantly increases the cost-effec-
tiveness of the process of plasma-arc spraying with an-
ode wires, and an increase in the adhesion strength of
the coatings to the base expands the application limits
of this process.

3. The use of optimal parameters of plasma-arc
sputtering with anode wires makes it possible to obtain
non-porous copper coatings with increased adhesion

strength to the base, which can be used to create elec-
trical contacts and intermediate layers when making
soldered joints of aluminum and steel parts.
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