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Arts

UDC 75.051(574.25)
«MUSIC BY ALEXANDER ZATSEPIN FOR SHAKEN AIMANOV'S FILM THE SONG IS CALLING»

Fradkina Gella Borisovna

scientific supervisor,art critic, teacher of special musical and theoretical disciplines
Kamal Alizhan Kazhybekuly

Rogozhin Nikolay Andreevich

9th grade students, Music Theory department

State Institution «Complex «Music College — Music Boarding School for Gifted Children»
(Kazakhstan, Pavlodar)

YJK 75.051(574.25) )
«MY3bIKA AJIEKCAHZPA 3ALIEMVHA K ®UJIbMY LLAKEHA AVIMAHOBA «[TECHS] 30BET»

®paokuHa lesina bopucosHa

Hay4HbIl pyKOBOOUMEIb, UCKYCCMBOBED,

npenodasamesib CNeyUAsbHbIX My3bIKaabHO- MeopemuYyeckux oucyunIuH

Kaman Anuxcar Kaxcblbekysibi

PozoxcuH Hukonal AHOpeesuy

yyawuecs 9 kiacca, omoesieHus « Teopuu My3bIKu»

'Y «Komnnekc «My3bika/ibHbIl KOIIEOM —My3bIKA/IbHAS WKO/1d- UHMEePHAm 07151 00apeHHbIX
demeli» (Kasaxcmar, 2. [lasnooap)

Abstract

The article examines the music of the Soviet composer Alexander Zatsepin and the Kazakh
director Shaken Aimanov. A historical, musical-ethnographic, art history, musicological analysis of
the collaboration was made using the example of the film «The Song is Calling».The methods of
work of the co-authors have been transformed in the format of a comedy with elements of a
musical, as a vision of the new musical cinema of the late 1950s-1960s of the 20th century.

AHHOMauyus

B cmamabe paccmampusaemcs My3bIKa COBEMCKO20 KOMNO3Umopa AnekcaHopa 3auenuHa u
Ka3axckoeo — pexuccepa lllakeHa AlmaHosa. CoenaH — ucmopuyveckud, — My3bIKA/IbHO-
SMmHozpaguyeckul, uckyccmaosedyeckud, My3biKoBedyeckul aHanu3 cosmecmHol paboms! Ha
npumepe gunbma «llecHs 308em». [IpeobpazosaHbl Memoobl pabomsl COABMOPOB B8 popmame
Komeouu C 3/1leMeHmMamu MI3UK/IA KaK BUOEHUS HOBO20 MY3bIKA/IbHO20 KUHeMamozpdagpa KoHya
1950-1960-x 20008 XX Beka.

Keywords: music, song, films, Kazakh cinema, film music, theater director
Kntoyesble C€/10BaA: My3bIKa, NecHs, @uibM, KA3aXCMAHCKoe KUHO, KUHOMY3bIKd,
meampasbHbIl pexcuccep.

BsedeHue

Paszsumue KasaxcmaHcko2o KuHemamozpaga 8 NOCMCOBEMCKOM NPOCMPAHCMBE HeBO3MOMCHO
6e3 HayuoHasbHo20 CAamMoco3HaHus.  Cosemckul KasaxcmaH B8 pamkax couuasucmuyeckod u
KOMMYHUCMuYyeckol udeosio2uu He Cmasi UCK/IHYeHUeM.

Bbioarowutica Kasaxckutl pexcuccep, akmep, HapooHsitd apmucm CCCP LllakeH Almaros (19 14-
1970 e2.) 8 30-e 20061 XX BeKa Bnepsbie 8 CBOeM MBOPYeCmae 3ds8uUJ1 0 MPpaduyusx Ka3axcko2o Hapoad,
camobbImHOCMU KY/IbMYpPHO20 HACaeous, mpaduyuu u Hosamopcmae. A.E. KoxabepzeHoBa 8 cmamee
«Passumue HauyuoHa/bHo20 KuHemamoepaga B8 Kasaxcmae: ucmopuozpagus npobsembl» daem
Kiaccugukayuro, ommeyas mpu cpe3a ucmopuo2papuu U CambiM NEPBbIM Bbioesisem coBemckul nepuoo
1930-1991 200b1. Llesibto pabomabi A8/19€mcs paccMompems My3bikoseddeckul U UCKYcCmBoBedYyecKull
aHanu3s my3sbiku AnekcaHopa 3ayenuHa K gusibmy LL. AdmaHosa «[lecHs 308em».



OCHOBHAs 4acme

Jina lllakeHa KeHxcemaesu4a NOUCKOM HOBO20, SPKO20, UHOUBUOYA/IbHO20 U MBOPYECKO20
noyepka cmana sit0608b K HAYUOHA/IbHbIM KOPHSIM. POXOeHHbIU B basHaysbCKOM ayse B CemMbe
KpecmbSHUHA-CKomoBso0d oH BNUMAJT C 0emcKux iem dyx c80600bI po0Ho20 Kpas. Hcciedosamers C.b.
XKonodacbekyibl (20012), usy4us apxusHble 0aHHbIE, ommeyaem, 4mo 8 1928 200y apmucm oKoH4usaem
wkKony, a c 1931-1933 npoxodum oby4eHue 8 nedazo2udeckom mexHukyme 20poda CemunasamuHck. B
1933 200y NoO npuenaweHuro CoBemcko20 nucamesis, opamamypaad u obuiecmseHHo2o desmesns .M.
Mycpenosa (1902-1985 22) 3a4ucneH 8 mpynny Kasaxcko2o 0pamamu4ecko2o meampa 8 20pode Aima-
Ame Ha 2/1aBHbIe PoJiU B CNEKMAK/IsX. [pupox0eHHbItd 0CMpbId yM, MOHKUL FOMOP, CMeKaIKa NoMo2arom
DACKDPbIMb B8 HeM MmaJjaHm akmepa u He mosibko. C 1947 no 195322 e2o0 HasHa4yarom 2jasHbiM
PeMUCCepOM U Xy00XeCmMBEeHHbIM PyKoBOOUMEIeM 3M0o20 e meampad.

C 1954 200a LLlakeH AlimaHos pabomaem 8 KuHo. Takol Bbibop oH coenas ewe 8 1938 200y, koeoa
nodpabameisas akmepom. Ha BoNpoc noyemy Bce e omoaemcs UM npednoYymeHue KUHUMamozpagy,
OH OMBeMUJI. « ..... B meampe CMOMPSM CNeKMAk/b HeCKOJIbKO COM YesloBeK, ec/iu daxce oH udem B
HeCKO/IbKUX meampax, a Bom dusibM — MbICIHU!».

Pabomas ¢ Kasaxcmaxckumu opamamypeamu u nucamenamu .M. Mycpenosbim, M.O. Ay3308biM,
MK XyHcyeyposbiM, A. A. AbuwesbiM, X.LL. XycauHoBbIM U Opyeumu OH BONJIOMUJ fpKue obpassi
HaUUoHasbHbIX 2epoes AxaHa-Cepe, 8 «Kbizbl-Kopnew u AKmokmei», Kodapa 8 «Ko3bi-Kopnew u basH
cyny», KobaaHobl «Kapakundak KobaaHobl», Kepuma «Abatl», Vicamas «Vicamad u Maxambem», Andapa-
Koce «Andapa-Koce», @oeesnb «[Bapous Yecmu» u opyaue.

LllakeHa AlimaHos B 40-e u 50-e 20061 XX Beka nposssem cebs Kak pexcuccep Ha Kasaxguibme. B
Mo BpemMs B cBem BbIXOOSIM XYOOXECMBEHHbIE NOJIHOMEMPAXCHbIE PUIbMbI: «AMaHeeb0bl» (19452),
«ZIpyxcba u 1robosb» (1947 ), «[loeduHok» (19482), « TanaHmbi u NOKAOHHUKU» (19492), «Abali» (19492),
«/Joyb cmenel» (19542), «30ecb Mbi 3uem» (19562), «Haw musbi dokmop» (19572) «LLIkBan» (1959)
u opyeue.

OO0HOU U3 en1asHbIX 3a0ay pexcuccep BUOUM B OCBEULeHUU XCU3HU «NPOCMbIX JH00el». CelbyaH,
MpPAakmopucmoBs, Nacmyxos, 00siPOK, M0J100020 NOKOJIeHUS. [T0Ka3bIBAem Ux CMpemseHUe ¥Umb J1y4ule.
[losmomy MomuBb! puIbMOB NOHAMHbI U 61U3KU 3pumesbckold ayoumopuu. Kazaxckul Hapod 6o2am
necHsmu. CoenacHo pexcuccepckol mpaduyuu 6biiu BKIHOYEHb! B GuUIbMbI HAPOOHbIE U ABMOPCKUE
NeCHU, a Makxe UHCMPYMEeHMAasibHble BbICMYNJIEHUS C KA3aXCKUMU HaPOOHbIMU UHCMPYMEHMamu.

Jloneue 200bi! LLlakeH AUmMaHoB8 nNpoO00JIXaA] MBOPYECKUU COH3 C COBEMCKUM KOMNO3UMOPOM
AnekcaHopom 3auenuHbim (19262), aBmopom MHO20YUC/IeHHbIX XUMOB KUuHemamoapaga (4ieH corosa
KuHemamoepagucmos (19572), uyneHom coroza Komnosumopos (1956e), 4yneHom HauyuoHaibHoU
akademuu KuHemamozpagpucmos u Hayku P® (20022), HapooHbiM apmucm Pocculickol Pedepayuu
(20032).

Bbibop nan He ciy4alHo. Cam AnekcaHop 3auenuH nuuiem My3biKYy COBPEMEeHHYI, J1e2KYH,
NOHAMHYK 3pumeniam (ckazasaca onbim pabomei ¢ pexcuccepom A. [alidaem). Macmep neeko2o romMopd,
2pomecka, ymerouwjull nodYepkHymb U 0onosHUMb 0bpasHbil psad 2epoes. C 1956 eoda coszdaem
coBMecmHble KUHOJIeHmMbI € LLlakeHom KeHxcemaesu4yem makue Kak «LLiksan» (19582), «/Jopoza Xu3Hu»
(19592), «Mbi 30ech wusem» (19562) u dpyaue.

Qunbm  «llecHs 3o8em» (19612) pexwuccépa LllakeHa AldmaHosa SBSemMCs  BAMXCHbIM
npoussedeHueM KasaxcmaHCKo20 KuHemamoapaga, Komopbil ompajaem Kd3axckue MOmUBbI,
KY/Ibmypy U ucmopuro. My3bika u necHu SBJISHOMCS Heombemiemol Yacmaero Ka3axckod Ky/bmypbl, 8
dusibMe 3aHUMArom BaXcHoe Mecmo.

B pamkax «ommenesnu» 50-x-60-x 2o0o8 XX Beka c80600a MbIC/IU U OMX00 OM «WMAamMnoBs»
noJiumuyYeckold HanpasjieHHoCMu 0dem BO3MOXCHOCMb MAKCUMA/IbHO MBOPYECKU NOOX00Umb K
memMamuKke U CHOXEemHOCMU MY3bIKa/bHO20 O@POPMIeHUS. Takx#e NOSBUIACb BO3MOMHOCMb
nepecMompems  HaHPOBO-CMUIUCMUYECKYHO KOHUeNUU My3bIKU, HAxX00Umb HOBbIE peuleHus U
cmasume 6osiee uHmMepecHsle 3adadu. Tak duabm «[lecHs 308em» CO0epUm SpPKOe My3bIKa/bHOe
opopMIeHUE, BK/IKOYAKOWLee, BEPOSIMHO C/IUSHUE HECKOJbKUX XCAHPOB, MAKUX KAk MH3UKI U
MY3bIKAJIbHbIO CNeKMAaksb. Imo Npossisgemcs 8 CiedyrouemM. Bo-nepsbix, cayHompek ¢uibma cpasy
BB0OOUM B ammocpepy 2eoepagduyeckozo delicmsus GuibM Yyepes 1eldmmomus HapooHoU necHu «Has
KOHbIp». BO-BMOpPbIX, Kax}ObIl 21asHbIl U BMOPOCMENeHHbIU 2epol, NepCoHaxX:, HaodeseHbl CBOUM
My3bIKAJIbHbIM  HOMEpOM (necHel, MauemM, BbICMynjieHueMm). B-mpembux, B8 MUBOM OMKJ/UKe
npuCymcmayrom GosbKI0pHbIe membi (KadaHue Ha Kadensx (Haypwi3), maHey oxcueumos (badea), a
makxe snemeHmsl 6YpoOHHbIX, MACKAPAOHO-PAHEHHbIX NepcoHax3cel (B cmuse CpedHeBeKkoBo20
meampa macok o-nspme «CueHa 8 dome KyJibmype, C NepeodesaHusMu»). B-4emsepmaix, BeCb pusibM



NPOHU3AH OYXOM CMAHOBJIEHUS CAMOOesMmesibHbIX Mmeampos, CB0b600bI BbIbOPA HANPABJ/IEHUS
mBopyeckol dessmesibHOCMU, YMO ycuausaem HayUOHAIbHYH 0bWEIMOYUOHAIbHYHO U YyYBCMBEHHYH
ammoceepy pusibma.

OmmeHKu «ommenesiu» CKA3bIBArOMCS HA NPOMSMEHUU BCe20 NpousBedeHus. Mbi MoxeM

Ha2/110HO yBUOeMb 3apoxc0eHue CyueCmBeHHbIX NPU3HAKOB, PACKPbIBANOULUX XAPAKMep 2/1aBHbIX
eepoes, cy0bbbl 1t00ed, HpaBCMBEHHbIE YCMOU, IMHO2PAPUYECKUE NPUHADTEHHOCMU.
Ha4yuHaemcsi punbm «[lecHs 308em» ¢ CayHOMPeKa 8 0CHOBY KOMOPO20 NOJIOXHEHA NecHs «Ha3KoHbIp»
Ecmas bepkumbaesa (1874-194622), 3HamMeHUMO20 KA3aXCMAHCKO20 AKbIHA, KOMNO3UMOPd,
3acnyxeHHo2o desmens uckyccms Ka3CCCP. Bbibop 2mod necHu KomMno3umopa U pexuccepa
Hec/1y4alHsbl.

Bnepable 3my NecHro 3anucasa Homamu ¢osibKaopucm u komnosumop . Myp3aeasues 8 cOOpHUKe
«3IMHOCOIbGEdHUOo». Tekcm necHU pacckasbiBaem O MoJ000CMU, KpacusBol OeBywKe 8 CPABHeHUU C
POOHbIM Kpaem, «J1yHHbIMU BeKAMU, 30JI0MbIMU PeCHUUAMU, a/ibiMu 2ybamuy. A. 3auenuH BK1aobIBaem B
pabomy 02pOMHbIL CMbIC/I. B NOIHOU OpKeCmpoBKe 38y4um CueHa, Ko2da Aleyib-Bo0umesib NPUBO3UM
3HameHumoz2o apmucma Jflocas HypnaHosa (ucnosHsem Epmek Cepkebaes) Ha robusel 75-nemHeao
cmapua. B smom mMomeHm npedcedamerib BbICKA3bIBAEM O04YeHb BAXCHOe HabsroodeHue «...Hauwu Hoou
3Harom ueHy necHu». Menodus necHu 8 obbeme 6osbwol mepudeyumbl B8 COYEMAHUU CJIOHHO20
YyembIpex0o/1bHO20 U NPOCMO20 0BYXO0/IbHO20 PA3MEPOB NOBECMBYem 0 pa3maxe beckpaliHux CmenHbIx
npocmopos, cB80boOOMbIC/IUU U Kpacome. KBapmosoe 0BUMeHUEe B8 BOCX00AWwemM OBUMEHUU B
mesioduyeckol HanpassieHHoCmu co3daem Xapakmep B3B0JIHOBAHHOCMU, Mpenemd, HHOWECKO020
o4aposaHus. OcobeHHo xomesio bbI NOOYEPKHYMb Meo0Urd U MeKCm B NpuUNes «Xa-aa-aaxky aunad!»
00NOTHAULUU IUPUHECKU-POMAHMUYECKoe HACMPOeHUe, Yo NPeoOCMas/ieHo Ha pucyHKke 1.

114 HAB3KOHBIP
Aevignati ~ nom. I Mypsazaruesa

o - ¢ - KCH Gy-pag Ge - nim - all. a -Xa - xay nefi - Jrin,

Xa-JA- A9 - Ky-Joil - jiM, JH - 12 - Ja - KY M - Jak-aiM, M - 18 - g - Ky -

PucyHok N291. — [lecHsi «<Ha3KoHbIp» -
OpU2UHAJIbHBIL MeKkcm u my3bika Ecmas bepkembaesa

AJleKcaHop 3auenuH Hauwies opu2uHaIbHoe peuleHue, coesnas 0xas3osyro 0bpabomky necHu ¢
XopoBbiM bek BokasomM. OH 3MumM cambim 0602amusi popmy U COOePIaHUe My3bIKAbHO20 Mamepuasa.
Bo MHo20M cam BbI6Op aBmopos, uMeHHo Ecmas bepkembaesa, onpasobisaem 2/1asHyr Uoer GuibmMa
«[Morowudl ays», m.K. cam Ecmad uz Akmoeaticko2o patioHa cesna MymkeHosa 8 4 km om [1asnooapa.

«CuHull Beqep nodapu» - (My3bika A. 3auenuHa, ciosa KO. lMoayxuHa u b. [atikosu4a) a819emcs
neekol BeceHHel, pomMaHmuy4eckol necHel B Komopol oxusdaem npupood, C/abiHO 61a20yxaHue
PAzHOMPAsbs, B B030yxe C/IbILHbI MOHKUE HOMKU ysemywield akauuu, paHHel 30pbKu Ha paccaeme. Bce
3MO B 2aPMOHUYHOM COYemaHuu Mmesiodud mekcmd. Komno3umop Hawesl 04YeHb UHMepecHoe
Mesioouyeckoe U 2apMOHUYECKoe pewleHue. B menoduu HUCXoO0awue CekBeHuuu B wdee CeKyHObI
BbICMPAUBAOMCA B MPU 38eHa, 06pasys NOBMOPHOCMb Me/1oduu Ha opy2ol Bbicome. [lepBbie akKkopobl
BcmynJeHus cpasy obozauwjarom menoouro VI46 117, 1165 VII7, VI7 117, D7 - npeobaadarom HOHAKKOpPObI U
Cenmakkopobl C abmepupoBaHHbIMu Il, VI NOHUMCEHHbIMU CmyneHamMu, 4mo npudaem b6osbuIue
OUCCOHAHCOB U 2aPMOHUYECK020 HaNPSAXEHUS. Imu akkopobl co30arom bosiee C/I0MHbIe 2apMOHUYECKUe
OMHOWeHUSs U akueHmsbl, Ymo desiaem my3bIKy euje bosee uHmepecHol. B necHe eCmb OMKJ/IOHeHUe B8
napasnnesibHyr MoHAbHOCMb Mu b maxop. Cama e necHs HanucaHa B8 00 MuHope. Takxie
npucymcmayem HUCX00SU,ast CeKBEHUUS.



«/lupuveckas necHs» - (My3bika A. 3auenuHa, ciosa KO. MonyxuHa u b. [atikosu4a) 8 UcnoHeHUU
H. Zlopoa oHa Bbipax;caem eybokue 4yBCmBd, SMoyUU U BHYMPeHHUU Mup UCNoJIHUMesIs. Tekcm necHu
0Y4eHb NOIMUYHbIU U MemagdopuyHbIl, a My3bIKa/IbHOE CONPOBOXOEHUE NOOYEPKUBAEM SMOUUOHA/IbHYHO
2/ybuUHy U HacmpoeHue KOMNo3uyuu. Jlupuyeckue necHuU 4acmo Haodos120 3anOMUHArOMCs 3pUmesiam U
NomMo2arom NOHSMb YyBCMBA 3a0YMAHHbIMU KOMNO3UMOPOM, U 3MA NECHS CMasna He UCK/IHoYeHUeM.

«[lecHs ny4qwas mos» - (My3bika A. 3ayenuHa, csiosa . loayxuHa u b. [atikosuya) ucnosiHsem E.
Cepkebaes, a makxe OH uzpaem poJib 3HaAMeHUmMo20 nesud 8 0aHHOM ¢uibme — focas HypraHosa.
Tekcm necHU NOXOXC HA Opy2yr0 KOMNO3UYUK B 3MOM pusibme, «Jlupudeckas necHs». OH makod e
pueypanbHbIl, 06pazHbIt u MemagdopuyHbIl. B Hel CUBAOMCs 20J10C UCNOIHUMEJIS, My3bIKa OpKecmpa
U CMbIC/T meKcma, oesasi eé No-Hacmosujemy HenoBmopumod.

«5 mpuHaouamas 0o4Yb» - (My3bika A. 3auenuHa, ciosa Fo. lonyxuHa u b, [alikosuya) ucnosHIem
H. [Jopda (3a Kaopom). 5ma necHsi NO-HAcCMOosIUEeMy Bbi3bIBAEM 3pUMesIbCKOe BOB/ICYeHUE B CMbIC/T U
meKcm necHu 0719 mo2o Ymo bbl noepy3ums 3pumesis 8 ammocgepy duibma. B KOHeYHOM umoz2e 3ma
necHs cnocobrHa nobyoums 8 3pumerie Jilob03HameIbHOCMb K 2/1aBHOMY 2epoto.

3akodeHue

V13 Bbilwe CKa3aHHO20, Mbl MOXEM COe/1amb BbIBOO, 3AK/IOHAOUUUICS B C/IEOYIOWEM:

1. Komno3umop u pexcuccep nposiBuIu COmMpyoHUYecmBo, CO30aB HOBYHO MY3bIKA/IbHYH KOMEOUH
C 2/1eMeHmamu MH3UK/Ia, B KOMopoUd My3bika obozauiaem CHOXEemHy JIUHUK, eCMb J1e2KOCMb
UCNOJIHeHUS NeceH 3CMPAodHOo20 XApakmepd, KomMeoulHble U Jupudeckue necHu pa3HONJIAHOBbI,
nNpuCymcmsyrom PosIbKIOPHbIE 371eMeHMbI, HAPOOHbIe NecHU, MAHUbl.

2. Pazgumas opamamypeusi duibmMa U My3bIKasbHO20 Mamepuana obbeoduHus1a CoJibHble U
aHcambriesbie Homepa B €O0UHbIU aHcambsib —Croxema U My3bIKasbHOU Opamamypeuu. B Hel
cnJiemaemcss pPOMAHMUYeCcKass Mesio0pama, xopeo2paguyeckue BCMABKU U KomeouliHble Homepa.
My3bikaHmbl (akmepsbl) He Mmosibko 208opsm. OHU NOOM, MAHUYOM, AKMUBHO NPUHUMArOM y4yacmue 8
croxcemHom oelicmauu ¢duibma.

3. Hanuyue HayuoHabHO20 Mamepuasa nNo3sosuI0 0bocamums CyeHuyeckul mamepuas, denas
e20 cBexuUM, 3/10600HeBHbIM, NOHIMHLIM 3pumesito. KomMno3umop coesan HECKOJIbKO COBPeMeHHbIX
apaHUPOBOK NECHU «Ha3KoHbIp» 3CMpaoHo-0xcazosol obpabomke 8 Ha4yase puibMa Kak cayHompek u
B UCNOJIHEHUU KOHUEPMHOM HoMepe 2/1aBHo20 2eposi focas Hypnavosa 015 tobusispa 8 Kadecmse
nooapkay

4. XaHposas U  CMUIUCMUYECKas Nooaya  My3bIKAJIbHO20 — Mamepuasd BOCco30ana
PAzHOCMOPOHHUE HenoBmMopuMbie 06pasbi, delcmByrUX NepcoHaxcel;

5. Obwas ammocgepa punbma HanpasieHa Ha Bonpock! «xommenesu». ObpauieHa Ha npobiemel
b6bIma mpyoAULUXCS U Ce/IbYaH. [TOOHUMAaromMcs MeMbl UeIUHHbIX 3eMeJlb, BONPOChI MOIO0XU HA cerle,
mpy0oBol MO100exU 06Y4aroULUXCS B NPOGMEXYHUIULLLAX U UHCMUMYMAax.

6. Tema co30aHUsi «HAPOOHbIX CAMOOEsImesIbHbIX MeampoB», «CamMooessmesibHbIX OPKeCcmpos
PAa3/IUYHbIX UHCMPYMEHMOBY», «XOPOBbIX KOJIJIEKMUBOB», «HAPOOHbIX BOKAJIbHbLIX aHcambael» no Bcel
cmpaHe B KoHue 50-x Hayane 60-x 20008 XX BeKka cmosisia oCmpo.

7. [louck HapoOHbIX ManaHMoB 0as CBOU pe3ysibmamel, Ha 3cmpady CMmpaHbl BbIUW/IU HOBbIE
UMeHa ucnosiHumesned makux Kak Posa baznaHosa, bubueyis TynezeHosa, Epmek Cepkebaes, Kyniauw
baticeumosa, LLlaxmapdaH Abunos, Anubek [JHuwes u opyaue.

8. B my3bIka/ibHoU Komeouu «[lecHs 308em» CmuiucmuYyeckue KOHUenyuu 3ambIC/1a pexcuccepa u
KOMNOo3umopa bb1/1u PKO BbIPAXEHbI a UMEHHO: L. AUMaHoB cmpemusicsl co30ams SpKoe U NO3UMUBHOe
npedcmassieHue 0 XU3HU, UCNOJIb3ys JleeKul U passiekamesibHbIl Cmusib. A. 3auenuH B cBoel My3biKe
coyemasn HososBedeHue U 3/1eMeHmMbl HAUUOHA/bHbIX NeceH, YmMO NO0YepKUuBasao OUHAMUYHOCMb
croxema u 006as/IS710 My3bIKAsIbHYH SKCNPECCUro.

B 3aknrodeHue xomenocb 6bI 006asumb, Ymo o0bbeouHeHue CMUIUCMUYeckux KoHuenuud,
JaHposoU c80600bI pexcuccepa LllakeHa AUMaHoBa u KoMnosumopa AnekcaHopa 3auenuHa no3B0/us10
c030amb 3aNOMUHArOULYHOCS] U PAOOCMHYO ammMocgepy, XapaKkmepHyro 0151 My3bIKa/IbHbIX Komedul
Mmo2o BpemMeHU.
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KOHLIEPTHO-MCIOJIHUTE b CKAA AEATE/IbHOCTB M EE 3HAYEHWE
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Abstract

The concert and performance activities of the choir should be planned. The number of
concert performances of the band is determined by its artistic and creative capabilities, the level
of performing skills, the quality and quantity of the prepared repertoire. You can not perform on a
concert stage with unfinished or poorly sung works. A small number of concert intros is just as bad
as too many. Practice shows that a trained amateur choir should perform no more than 10-12
times a year.

AHHomayus

KoHUepmHo-uCno/IHUMe IbCKyr 0esimesibHOCMb Xopda c/1edyem NJiaHupoBams. Koiudecmso
KOHUEPMHbIX BbICMYNIeHUU KoJiieKkmuBd onpedesisemcsl e20 Xyo0oxeCmBeHHO-MBOPYECKUMU
BO3MOXCHOCMAMU, YPOBHEM UCNOJIHUME/IbCKO20 MACmMepCmBd, KAa4eCmBOM U KOJUYeCmBOM
No020MOoBJIeHHO20 penepmyapd. Hesb3s BbICmynams Ha KOHUepmMHoU 3cmpade ¢ HedoyYeHHbIMU
Ui NJI0X0 BNeMbIMU Npou3BedeHuUsIMU. Masioe Koau4yecmso KOHUepmMHbIX BCMYNIeHUd mak e
NJIoXo, KAk U CauWwKoMm 6osbwoe. [Ipakmuka NnokasbiBaem, 4Ymo NO020MOBJIEHHbIU
camodesimesibHbIt Xop 00/#eH BbiICmynamae He bosiee 10-12 pas 8 200.

Keywords: choir, organization, pedagogy
KrtoyeBbie c108a; Xop, 0p2aHU3ayus, Nedazo2uxka

KoHUepmHo-UCNOsIHUMe/IbCKasi 0esimesibHOCMb — BaxcHelwass 4acms maop4yeckol pabomsi
X0poBo20 Kosulekmusd. OHA ABJSEMCH  JI02UYeCKUM 3dBepuleHueM BCex PenemulUuoHHbIX U
nedazoeuyeckux npoueccos. [ybiudHoe BbICmynieHue X0poBo20 KOJIJIeKMUBA HA KOHUEPMHOU 3cmpaoe
Bbl3bIBAem

Y ucnosiHumernel ocoboe NCuxosioeu4eckoe COCMOsHUE, 0NpPedesIsuLeecs 3MOUUOHAIbHOU
NPUNOOHIMOCMbH, B3BOJIHOBAHHOCMbH. CamooesmesibHble apmucmbl UCNLIMbIBAOM  NOOUHHYHO
padocmb OM CONPUKOCHOBEHUS C MUPOM Xy00XeCmBeHHbIX 06pa3os, UHMepnpemamopamu KOmopbixX
OHU fBaIstOMCA. TBOpYeckKul KOHMAakm co cayuwamesnsckol ayoumopuell umeem o4eHb 60Jbuioe
3Ha4eHue 019 apmucmos Xopd.

Kax)cooe KoHUepmHoe BbiCmynsieHue Xopa 00/IHHO bbimb MuamesibHO N0020moBJieHo. [110X0
N0020MOB/IEHHOE BbICMYNJIGHUE XOpd, MAsioe KoJu4ecmso ciaywamesel 8 KOHUEPMHOM 3ase
nopoxcdaem pazoyaposaHue Y4acmHUKOB Xopd, HeyooBJ1emBOPEeHHOCMb 0essmeIbHOCMbH) XOPOBO20
KoJsIleKmuBa. HeydayHoe BbicmynsieHue Xopa NPUHOCUm 2/1y60KUe NepexcusaHusi e2o y4acmHUKam, a
uHo20a NpuBoOUM U K pacnady KoJiiekmusad.

KOHUepmHo-UCNOIHUME/IbCKAs 0esamesibHOCMb Xopd ABJISemMcs 00HUM U3 AKMUBHbIX Cpedcms
MY3bIKA/IbHO-3CMemUuYeCcko20 BOCNUMAHUS WUPOKOU Caywamesbckol ayoumopuu, NO3mMOMYy OYeHb
BAX3(HO, YmMobbl BO BpeMs KOHUepma Xopa KOHUepmHbIU 3as He nycmosadsn. /s 3moeo ciedyem
NpoBoouUMb 60JIbUIYH 0P2aHU3AUUOHHYH pabomy. PacnpocmpaHeHue bunemos, opeaHu3ayus pekaamsl
KOHUEepmMHbIX BbicmynseHul - BaxHelwas 4acms paboms! coBema xopd. Imomy 00sxeH Yyoesnsme
60/1bWI0e BHUMAHUE U pyKoBooumesib Xopd.



Buobl u 0cobeHHOCMU KOHUEpmMHbIX BbICMYNJIeHUl

BuObI KOHUEpMHbIX BbICMYyNJIeHUl X0poBO20 KOJ/1ekmuBa moz2ym 6bimb paziuyHbIMU KAk NO
obbemy BbICMyNnJieHUs, MAak u No CO0epIaHuro KoHuepma. Haubosee pacnpocmpaHeHHbIM BUOOM

BbICMYNJIGHUS XOPA SB/ISeMCS y4acmue e20 8 CBOOKOU KOHUepme Hapsidy ¢ 0py2umu mMBopYeCKUMU
cusiamu, Ko2da xop ucnosiHaem 2-3 npoussedeHus. B makux KoHuepmax 8bi60p penepmyapa 0bbI4HO
onpedesisemncs MBOPYECKUM 3aMbIC/IOM pexuccepd. Yacmo cObopHble KOHUepmbl NOCBAWAOMCS
Kakomy-mo cobbImuro u UMerom meampasu3o8aHHYH HaNPasaeHHOCMb. PYKoBOOUMEH XOpa HYHHO
dobusamsbcsa mo2o, Ymobbl penepmyap Xopa 8 MAKUX KoHUepmax He bbis1 00HON/IAHOBbLIM. J/1eMeHm
KOHMPAcmHocmu penepmyapa 00JixeH 8ce20a NPUCYMCMBOBAMb B KOHUEPMHbIX BbICMYNJICHUSIX.

Hepedko xopy npuxoOumcs y4acmBoBaAmMb B KOHUEPMAx-eKyusiX, KOoHUepmax-scmpeyax, B8
KOMOPbIX 271aBHbIM 0eldCmBYWUM JIULOM SBJISeMCS IeKMOop U/IU Mom, C KeM BCMpeyaromcs 8 3ase. B
Makux BbICMYNJICHUSIX XOPY MAKX(e BAXHO UMemMb YCNex, CBoe MBOPYECKOe JUYO.

CambIM CJI0MCHbIM BUOOM KOHUEPMHO20 BbICMYNJIeHUS SBI9€MCs CAMOCMOsmMe/lbHbIU KOHUEepm
Xopa 8 00HOM usu 08yx omoeneHusx. KoHuepm 8 00HOM omaoesneHuu obbi4HO 0/1umcs 00 00HO20 Yacd.
Koeda KoHuepm cocmoum u3 0Byx omaoeseHul, mo Kaxodoe omoeneHue obbi4HO 3aHumaem 30-40
MUHYm. B camocmosmesbHoOM KoHuepme xop ucnosnHsem 20-25 npoussedeHull. KoHuepmHas
npozpamma  0o/mxHA bbimb  pasHoobpasHol. 3mo docmueaemcs NoO0bOPOM  pA3HON/IAHOBbIX
npoussedeHull KOHMPAcmHbIX XYyOOXeCmBeHHbIM 06pa3am, Xapakmepy My3bIKa/ibHO20 Mamepuasd,
CMUJIHO U3/10X4ceHUs u m.0. KOHUepmHas npo2pamMma Moxcem bbimbs NOCMPOEHA UJIU B XPOHOI02UHECKOU
nocaedoBamesibHOCMU, UU NO ¥AHPAM, Uu NO CMUIUCMUYecKol NPUHAOI@HHOCMU COCMABSHOULUX
ee npoussedeHul. Pykosooumesib Xopa Npu COCMAssieHuu Npoepammbl Q0JIHeH UMems B BUOY, YMO
uHmepecy caywamernel K BbICMYNJIeHU Xopa 00/ eH B03pacmams K ¢uHamy KoHuyepma. CBepx
0bbsBIeHHOU Npo2pamMMbl Xopy ciedyem uMemsb 00HO-08a NPou3BedeHus, Komopble mMo2ym bbimb
UCNOJIHEHbI N0 HACMOosSMesbHbIM — nNpockbam  ciywamesnell 8 KOoHue KoHuepma. OcobeHHo
NOHPasuBWIeeCs CAYWAamesiiM npousBedeHue U3 KOHUepmHOU npoepamMmsbl  (NpooosxHuUMesbHbIe
anJio0UCMeHmbl, CKaHouposaHue "buc”) MoXHoO NOBMOpUMb B8 MOM C/1y4ae, ecsiu OUPUXCEP YBEPEeH, YmMo
NpuU NOBMOPEeHUU OHO NPO3BYHUM He XYx#e NEPBO2O UCNOJTHEHUS.

[NoBedeHue dupux3epa xopa Ha CUyeHe, e2o apmucmu4YHOCmMb, 0basHUe 8 3Ha4UumMesbHOU cmeneHu
BJIUSIEM HA ycnex KoHYepmd.

3a 10-15 MuHym 00 BbIX00a HA CUEHY Xe/1ame/ibHO NPOBECMU CMOS, B KOHUEPMHbIX KOCMHOMAX
KOPOMKYHO 5-7-MUHYymMHYH HacmpouUKy Xopd, 80 BpemMsl Komopol ciedyem cnemsb 00HO-0BA YNPAaXHeHUSs,
Hacmpausaroujue Xop HA HA4as0 KOHUepmd, d 2/lasHoe, COCPeOomMOoYUMb BHUMAHUE KOJIIeKMUBA K
BbIXOOY HA CUEHY, CHAMb U3JIUUWIHEE HANPsXeHue, eCmecmBeHHO BO3HUKAroujee y nesuos nepeo
Ha4yasom KoHyepma.

KoHUepmHOo-UCNOSIHUME/IbCKYHO  0essmesibHOCMb  Xopa c/iedyem  NJaHuposams. Kosu4ecmao
KOHUEpMHbIX — BbICMynsieHul  Koslekmusa —onpedesisemcss €20  Xy0oiecmBeHHO-MBOPYECKUMU
BO3MOXCHOCMAMU,  YPOBHEM  UCNOJIHUME/IbCKO20 ~MACMepcmBd, Ka4eCcmsoMm U KOJIUYeCmBOM
No020MOBIeHHO20 penepmyapd. Hesb3sa BbICMyNams HA KOHYUEPMHOU 3cmpade ¢ HedoyYeHHbIMU U
NJI0X0 BNembIMU NPoU3Bed0eHUSIMU. Masioe Koau4ecmBo KOHUEpMHbIX BCMYN1eHUl Mak e njioxo, Kak
U c/luwiKkom bosbuioe. [IpakmuKka NoKasbisaem, 4mo N0020MOBJIeHHbIU CamMooesmesibHbIU XOp 00/IXeH
BbIcmynamse He 6osee 10-12 pas 8 200.

Kax)cooe KoHuepmHoe BbICMYnJieHue Xopa 00/IHHO aHaau3upoBamsCs, 06Cyx#0ambCs ¢ XOPOBbIM
KosniekmusoM.  Criedyem OmMMedYams  NOJIOXUME/IbHbIe CMOPOHbI, 0bpawams BHUMAHUE HA
HeoaoCmamku ¢ Uesibto Ux ycmpaHeHus 8 0aabHedwel KOHUEpmMHO-UCNOIHUMeIbCKOU dessimesibHOCMU.

Paboma oupuxépa camooesmesibHo20 aKkaoemu4yecko2o Xxopd C/I0XCHA U MHO202PAHHA.
Pykosooumesis  xopa OosmHeH bbimb He MOJIbKO BbICOKOKBAIUPGUUUPOBAHHBIM, —00ApeHHbIM
Xopmelcmepom U OUPUMEPOM, HO U YyMeJibiM, MAadHmMJ/IUBbLIM NeddazoeoM, OpP2aHU3AMOpPoM U
BocnumamesieM. B npomusHoOM cJ1y4ae oH He 006bemcs Oy MUMBbIX XyOOXECMBEHHbIX pe3yibmamos,
ec/iu He cymeem C030amb OPYXHBbIU, YBJIeYeHHbIU KOJI/IeKmuB e0UHOMBbIUICHHUKOB, 071 KOMOPbIX
XOpoBOe NeHue BJISemcs Bax)cHol dyxoBHOU NomMpPebHOCMbH.

nasHol ocobeHHoCMbo pabomsl ¢ camodesimesibHbIM XOPOBbIM KOJIJIeKMUBOM  SB/ISemcs
maop4ecKkull NPOYeCc, NPOYHO B3AUMOCBA3AHHBIU Npoyeccamu oby4eHus, BOCNUMAHUsSI U 0p2aHu3ayuu.
B 3mom paspese nedazocuyeckyrd U  NCUXO02UYeckyro  0bpa3’oBaHHOCMb  PYyKOBOOUMESs
camooesimesibHo20 XOpa HeBO3MOXCHO NepeoyeHUMs.

HbiHewHUl 3man passumusi CamooessimesibHo20 XOPOBO20 UCKYCCMBA nepexcusaem cepbé3Hbil
KpU3uc N0 MPEmM 0CHOBHbIM HANPABJIEHUSIM - SKOHOMUYeCKUU, COUUaIbHbIU U B8 0ONpedeséHHOU cmeneHu
dyxoBHbIl. B 3mol cumyayuu NpoBepstomcst Ha NPOYHOCMb He MOJIbKO NPOGECCUOHA/IbHbIE Ka4ecmaa



PYKOBOOUMEJIS, HO U €20, Npexcde BCe2o, Nedazo2uyeckoe YyMeHue opeaHu308ams KOJIJIEKMUB, BbIBECMU
€20 Ha OOJ/I#CHbIU UCNOJIHUMEILCKUU YpoBeHb U yoepxams om pacnacd. ¥ ymobbl npu 3mom He
nocmpadasio mBopYeCmaAoO.

Bcé smo npedcmassisem coboll npobiembl npexcoe Bce2o0 Nedazo2uqecko2o0 Xapakmepa - HyMHO
Hay4uma stodeld nemb B Xope, NOHUMAmb, XOp, F0bUMb XOp U, 2/1dBHOE, - He Npedasams Xop HU Npu
Kakux obcmosimesibCmBax.
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Abstract

In order to successfully and as soon as possible overcome the gap between some singers and
others, a mentoring system is widespread in amateur choirs. One or two novice choir artists are
attached to an experienced, musically literate singer. At the rehearsal, they should be located
together. Such placement of singers in the choral part creates favorable conditions for the active
process of self-learning of the choir members, contributes not only to accelerated study of the
repertoire, but, most importantly, to the growth of vocal and choral skills of low-income choir
members.

AHHomayus

C yesibio ycnewHo2o u Haubosiee CKopo2o NPeodosieHUss OMCMAasaHusi 00HUX NeBUOB Om
Opyaux B CamooessmesibHbIX X0pax pacnpocmpaHeHa cucmema HacmasHu4ecmsa. K onbimHomy,
MY3bIKAIbHO 2DAMOMHOMY NEBUY NPUKPEnsISHOMCca 00UH-08A HAYUHAOWUX dPpMUCMOB xopd. Ha
penemuuuu 0HU 00/#CHbI PACNO/Id2ambCs BMecme. Takoe pasmeujeHue NeByo8 8 Xoposold napmuu
coz0aem 671a20NpuUSMHbIE YCA0BUA AKMUBHO20 NPOUECCAa CamoobydYeHus Y4aCmHUKOB XOpd,
cnocobcmBsyem He MOoJIbKO YCKOPeHHOMY U3Y4YeHUrD penepmyapd, HO, YmMO OCOBEHHO BAXCHO,
pPOCMY BOKAJIbHO-XOPOBO2O MACMEPCMABA MAJI00NbHbIX Y4ACMHUKOB XOPd.

Keywords: choir, organization, pedagogy
KntoqeBble C/108a: Xop, 0p2aHu3ayusi, nedazoauxka

Pykosodumerib Xopa Kak 2eHepamop mpaouyull

BaxcHelwumM 0peaHu3ayuUoHHO-nedazoeuqyeckum BonpocoM B pabome XOpoBO20 KOJI/IeKMUBA
[aBs19emcs co3oaHue mpaouyul. bez uHmepecHsix, pa3HoobpaszHbIX, Kpenkux mpaduyul desmesbHOCMb

camooessimesibHo20 XOpPOBO20 KOJIIeKMUBA HEO0/120Be4YHa.

rnasHelweld mpaduyuell XopoBo20 KOJ1eKkmuBa 00/HHA bbimb Opy#ba e2o Y4acmHUKOB,
mBopyeckas ammocgepa e2o desmesibHocmu. Tpaduyuu Mo2ym Co30aBAMbCS B PA3/IUYHbIX HOPMAX:
0p2aHU3AUUA COBMECMHbIX BeYyepos omobixd, NOe30KU 3d 20po0, NO30pasJ/IeHUs C OHEeM POXOeHUs
Y4ACMHUKOB X0pa, MBOPYECKas opyxba ¢ camooesmesibHbIMU U NPOGECCUOHAIbHBbIMU XOPOBLIMU

KOJIJIeKMUBAMU, d MAkM#e ¢ KOMNO3UMOPAmMu U U3BECMHbIMU apmMUCMAamu, NOo00epiHuBaHue
KOHMAakmos ¢ bbIBWUMU Yy4aCMHUKAMU Xopa u m.o.

Opeanu3zayus 3aHamuli U Memodb! pasy4uBaHus penepmyapa

CamodesimesibHbIl X0p 00JIXeH 3aHUMAMbCS pezysigapHO 8 meyeHue 10-11 mecaues B8 200V.
OcHosHoU BUO 3aHaAmMUul Xopa - penemuyus. B Hedeso npoBOOUMCS He MeHee 08yx penemuyud, Kaxoas
no 2-3 yaca c 10-15-MuHymHbIM nepepbIBoM. Penemuyuu NpoBoOSMCS B8 MOYHO HAMEYeHHoe BpeMms,
06bI14HO Nocsie oCHOBHOU pabomsl Y4ACMHUKOB Xopd. Hepeoko Bbibop BpemeHu 018 penemuyud
0C/I0XCHAeMCcs cMeHHoU pabomol apmucmoBs Xopd. B makom cay4ae o0Ha penemuuyus 8 He0e It MoXem
NpoBOOUMBLCS PA3HOBPEMEHHO, C y4emoM cMeHHoU pabomal Yy4acmHUKOB X0pd, d BMOpas penemuuyus
obs3amesibHo 00/I#HA NPOBOOUMBCS B BbIXOOHOU OeHb, Ko20a apmucmal Xopa Mo2ym cobpambcs Bce
BMecme. VHo20a penemuuyuu NPoBOOAMCA B 00e0eHHbIU nepepbis UU Mexdy CMeHamu. Takue
penemuyuu  0o/HHbI bbiMb  UCK/IOYeHUeM, MAK KAk OHU U3HA4Ya/bHO 06/1a0arom HeBbICOKUM



neodazoeuqyeckuM NOMEeHYUAasoM Moaym obecneqyums 3HAYUmesibHo20 POoCMa UCNOIHUMETLCKO20
Macmepcmaa xopd.

Kaxcoe 3aHsmue xopa c/iedyem 4YemKo Op2dHU30B8bIBAMbL U NJAHUPOBAMbL C  Yy4emom
00/1208peMeHHbIX MBOPYECKUX 3a0ay XopoB020 KOJIIeKMUBA.

Medazozu4eckoe 3HayeHue Xoposo20 pacneBaHust

Penemuuyus, Kak npasusio, Ha’yuHaemcs C pacnesaHus obszamesbHol Gopmbl pabomsi
camooessmesibHo20 Xopd.BnpogeccuoHalbHbIX XO0pax pacNeBaHue Moxem He NpoBooUMbCS, MAK KAk
apmucmbIi-NPOGECcCUOHAsbI OO/IHCHbI ABASMbCS Ha pabomy yxe 8 pacnemom (paboyem) cocmosHuu. B
camooessmesibHbIX XOpax Mo UCKJIHOYeHO.

PacnesaHue Moxem npoBoOUMbCS OOHOBPEMEHHO CO BCeM XOPOM, NO 2pynnam (XeHcKas,
MYX(CKas), N0 XOPOBbIM NAPMUSM. Pacnesarue, NpoBoduMoe CO BCeM XOopoM, cnocobcmayem
opeaHusauuu  Ha4yana 3aHamuld. OOHAKO 01 OOCMUXCEHUSI NPOYHbIX BOKAJIbHbIX HABbLIKOB
yesnecoobpazHo NPoBOOUMb PACNEBAHUE NO NAPMUSM WU 2pYNNAM, B NPOUEcce pacnesaHus, Komopoe
06bIYHO Onumcs 10-20 MuHym, apmucmbl Xopd NOMUMO PAd302pesaHusi 20710C0B020 annNapama
coBepuwieHCmBYom nesyeckue Hasbiku. CrnedosamesibHo, pacnesaHue npecsedyem mpu OCHOBHbIE
3a0ayu: pazoepesaHue 20/10C0BO20 ANNAPAMA, NCUXOs02uYeckull Hacmpol 0718 BOKA/IbHO-XOPoBOU
pabomal U COBEPUICHCMBOBAHUE NEBYECKUX NPUEMOB U HaBbIKOB.

Ha4uHams pacnesaHue yenecoobpasHo 8 cpeoHemM ompeske duandzoHa Kaxcood xoposol nNapmuu.
HemanoBaxmHo y4umsiBams CMPYKMYpPY YNpaxcHeHUl, 0CO6eHHo B Ha4aae pacnesaHus.

HeuenecoobpasHo HAYUHAMb pPACNEBAHUe B O4YeHb MeONIeHHOM Uau  b6bICmpPoM  memne.
YnpaxcHeHusi 8 6bICMpbIX U MedsieHHbIX MeMnax HeobxoouMbl MOJIbLKO NOC/Ie MO20, Ko20a NEBUbI yxe
npusedym eosioca 8 paboyee COCMOSHUE U CMO2YM 3AHUMAMbCS COBEPUICHCMBOBAHUEM NEBYECKUX
HaBbIKOB.

BapuaHmos ynpax;cHeHul moxcem bbimb MHO20. PykoBodumesib Xopa 00/1xeH ymems No0obpams
0/18 KOHKPemHo20 COCMABa XOpd U PewleHUs KOHKPemHbIX nedazo2udeckux 3adady me uau UHble
YNPAXHHEHUS.

Heobxodumo, Ymobbi ynpaxcHeHus: Hocuau cmabusibHbIl Xapakmep, Mak Kak NosIoxUuUmesibHbIl
pe3ysibmam B03HUKAem MOoJIbKO NPU MHO20KPAMHOM NOBMOPEHUU OOHUX U MeX e NoNesokK. [1poyHbIe
HaBbIKU BbIpabambIBArOMCS B pe3ysibmame 07UumesibHbIX U CUCMeMamuYeckux mpeHUpPOBOK.

YnpaxHeHus 05 pacnesaHusi 00/xHbl 6bIMb HEC/IOMCHbIMU 018 BOCNpUAMUS, YOOOHbIMU O/15
YCBOCHUS, IAKOHUYHbIMU, NPEOesIbHO ACHLIMU U Ue1eHanpasieHHbIMU.

Modbop ynpaxcHeHud, UHMeHCUBHOCMb PACNeBAHUS ONPEeOesIFOMCs C1e0YHULUM: NPOUCXO0UM /iU
pacnesaxue neped BbICMyNnJeHuUemM Xopd WU OHO -- 4acmb 04epedHol penemuuuu. Eciu pacnesaHue
npeowecmayem KOHUEPMHOMY BbICMYNJIeHUD XO0pd, Mo umeem b60/buioe 3Ha4eHue obbem
BbICMYNJICHUSI: HECKOJIbKO Npou3sedeHull, omaoesieHue uiu uesbil KoHuepm. Yem Kkopoye BbICmynsieHue,
mem 3Ha4yumesibHee 00/ HO bbimb pacnesarue. HedocmamoyHas pacnemocms Xopd OmpUYamesibHoO
CKA3bIBAEMCA HA Kayecmse UCNOJIHeHus. He cnedyem nposooums OIUMEesIbHOe, HANPAXeHHoe
pacnesaHue neped KOHUEpPMOM Xopad B 0BYX WU 00HOM 6OJbUWOM omaoesieHuu, mak Kak 6osbwas
nesyYecKasl Hazpy3ka apmucmoB Xopd B0 Bpems paCNeBaHusi MOXem YmOoMUMb UX U NPUBECMU K NOMepe
nesyeckol ¢opmMbl 8 npoyecce KoHuepmd.

OcBoeHue pykosooumesiem MemoouKu U NPAKMUKU pACcNeBaHusi Heobxooumo 0189 npasusibHol
0p2aHU3auUU NEBYECKO20 BOCNUMAHUSI XOPOBO20 KOJI/IEKMUBA.

Pa3y4usaHue penepmyapa. cuxoso2o-nedazoeudeckue ocobeHHocmu

OCHOBHOe penemuyuoHHoe BpemMs omsooumcs pabome Hao penepmyapom. Penemuyuu Yci08HO
MOXCHO NOOpazoesiums Ha 08e 2pynnsl; paboyue penemuyuu U penemuyuu nepeo KoHuepmom. JJse-mpu
penemuyuu neped KOHUEPMOM X0pa OO0JIXHbI BKIHOYAMb, 2/1aBHbIM 06pd30oM, penepmyap, KOmopbil
bydem ucnosiHeH 8 KoHUepme. EC/iu BbICMYyNJIeHUe Xopa coCmoum BCe20 U3 08yX-mpex npoussedeHud,
MO HenocpeoCcmBeHHas penemuyuoHHas NO020MOBKA K BbICMYNJIEHU Moxem bbiMb COKPAUeHA.
Cnedyem BbiOe/lUMb penemuyurto B8 OeHb KoHuepmd. [loMumo pacnesaHusi B8 Hee BK/IHOYAemcs
noBmMopeHue Haubosiee C/I0HHbIX ppazmMeHmOoB U3 UCNOJIHAEeMO20 B KOHUepme penepmyapd. He credyem
CMpemumbCs NPONeBams BCe NPoU3BE0eHUsI NOJIHOCMbHO. [10 BpemMeHu penemuyust B 0eHb KOHUepma He
00J1#CHA NPeBbILLams 00UH-NOIMOPA Yacd.

Memoobl opeaHuzayuu paboyel penemuyuu Xxopa BO MHO20M 0ONPeOesStoMcs YpPOBHEM
UCNOJTHUME/IbCKO20 MACMepCmBa U MY3bIKabHOU 2paMOMHOCMU y4acmMHUKOB Xopd. Yem Bbiuie 3mom
YPOBEeHb, MeM MeHbUIEe BPeMeHU MOMXHO OMBOOUMb HA penemuyuu No XOPOBbIM NApMUaM. Hu3kud
YPOBEeHb UCNOJIHUMEIbCKO20 MACmepcmBa XOpoBo20 KOJ/IeKmuBd mpebyem He moJibko 60/ibuie



BpemMeHU 0mBooUMb 3AHIMUSIM NO XOPOBbIM NAPMUSM, HO U OP2aHU30B8bIBAMb 3AHAMUS C 0MOe/bHbLIMU
nesyamu xopa.

OpeaHusauuss  pabodell penemuyuu onpedesisemcss CMeneHbo C/IOXHOCMU  penepmyapd,
COCMOSIHUEM €20 0CBOEHUS HA OAHHbIU MOMEHM.

Pabouyto penemuuyuro camooesmesibHo20 Xopd —UesecoobpadsHo nposooumb,  UCNOJb3YS
pazHoobpasHbie popMbl ee op2aHu3ayuu (N0 NAapmMusiM, 2pynnam, COBMeCmHo). PazHoobpasHbie popmbi
OXUBJIAIIOM COOEpHCaHue pabomal, Bbi3bIBAS MEHbUIYH YMOMISeMOCMb Y4aCMHUKOB Xopa. Haubonee
uesecoobpasHo nepsyro NOJI0BUHY penemuuuu (00UH-NOIMOPA 4aca) 3aHUMAamsCa NO NAPMUAM UJIU
2pynnam xopa, a nocje nepepbisa npednoYmumesibHa obwiasi penemuuusi, Koeda Npou3BeoeHus,
BKJIHOYEHHbIE B penepmyap Xopda, Haxo0smcs Ha pasHol cmaouu ocBoeHus. Ha obwied penemuuuu
cnedyem pabomams HAo NPOU3BEOHUSMU, YXe NPOWLEeOWUMU CMAouro pasy4usaHus No NAPMUSIM UIU
2pynnam xopa. pynnbl Xopa mMo2ym COCMOSIMb U3 Pas/iuyHbix napmud. PasdesneHue xopa Ha 2pynnel
onpedesigemcsa cneyugukol ¢pakmypsbl usy4aembix npousseoeHud.

[loMUMO 0peaHu3ayuu 3aHImudl Kayecmso penemuyuoHHol pabomsl ¢ XOpoM 3asucum om
Npasu/ibHo20 BbI6GOPA MemoOd0B  pA3y4yuBAHUs Npou3sedeHus. JemasnbHas ux paspabomka
onpedesigaemcsa xopmelicmepom 8 NPOUEcce N0020MoBUME/IbHO20 3Mmand paboms! HA0 NPOU3BEOeHUEM
U COCMAsJieHUs MuiamesibHo20 U XO0pouwlo NPOOYMAaHHo20 niaHa pabomel. "[upuxcep 003 eH npexoe
BCe20 YCcBOUMb NPOCMYHO UCMUHY, nuwem - [1.[.YecHokos 8 cBoéM becmcesiepe "Xop n ynpasieHue um”
- ...Hesb34 y4umb Opyaux Momy, 4e2o cam He 3Haewb. Camoe noopobHoe u 2/1ybokoe npedsapumesibHoe
U3yYyeHue CoYUHeHUs cocmassigem 0o oupuxepa”,

Ha4uHams pabomy Had HOBbIM NPOU3BEOEHbEM Ues1eco0bpa3HO ¢ 0bWe20 3HaKOMCMBA C HUM
apmucmos xopd. ®opmbl 3HAKOMCMABA C HOBbIM Npou3sedeHuem mo2ym, bbimb PA3HbIMU: MOXCHO
Cbl2pamb NpoussedeHue Ha Gopmenuaro, NPOCaywams e2o 8 3anucu. Credyem pacckazams O e2o
Xy00oxecmBeHHbIX 00CMOUHCMABAX, KPAmKO OCMAHOBUBWIUCL HA MeX UJU UHbIX BOKA/IbHO-XOPOBbIX
CJIOHCHOCMSAX, KOMOpble NPUOemcs NPeodosIeBams Xopy 8 NPOUECCE e20 Pa3yquBaHus.

[nasHoe — 3auHmepecosams Y4acmHUKOB Xxopa Hosol pabomod.

Memodbl pabomsi Ha0 penepmyapom - NOBMOPEHUE, BblY/ieHeHUe, CONOCMAas/ieHue omaoesibHbIX
yacmel u Bce20 NPou3BeOeHUs.

lnaH pabomsi xopmelicmepa Had KaxobiM Npou3BedeHuUemM BKroYaem 8 cebs buxcaduwiue 3a0aqu,
Kacaroujuecs o4epedHoll penemuyuu, U Xopowo NPOoOYMAaHHyK cucmemy pas/iudHbIX 3manos pabomel
HAo KaxObiM NPOU3BEOeHUEM penepmyapd xopa 8nJiomb 00 NOJIHO20 C20 0CBOEHUSA. Xy00oxecmBeHHOMY
COBEpUIeHCMBOBAHUKD UCNOIHUME/IbCKO20 npouyecca He 6bisaem npedesd, HO CPOKU Ppa3y4uBAHUs
Kax}0020 Npou3sedeHusi 00/#(HbI UMemb onpedesieHHble epaHuubl. 1S pa3yqyuBaHusi npoussedeHue
ciedyem pasoesiums Ha HeckosibKo yacmed. O4epedHoCmb UX pasyHuBaHusi Moxem 6bims paziudHod.
He obsizamesibHO Ha4yuHame pabomams Had npoussedeHuem ¢ e2o Hayasad. ObbiYHO HA penemuyuu
pPazyquBaemcsl HeCKO/IbKO Npou3sedeHul, Kaxooe U3 KOmOopbIX HAX00Umcs, Kak npasusio, 8 pasHol
CMaouu 0CBOEHUS, 3Mo 0ObACHAGMCA PA3IUYHOU C/IOHHOCMBH NPou3BedeHul, HeOOHOBPEMEHHOCMbIO
BKJIOYEHUS] UX B penemuyuoHHbIld npoyecc. [1osmomy Ha Kaxcool penemuuuu O0JIxeH peuwambcs
WuUpoKull Kpye y4ebHo-memodudyeckux 3aday. He credyem Ha o0Hol penemuuuu 3aHUMAmbCs MOJIbKO
CaMbIMU C/TOHCHBbIMU 3a0a4yamu 8 pabome Hao penepmyapom, a Ha opy2ol Haubosiee npocmsimu. Kaxcoas
paboyas penemuyusi 00#HA bbIMb HACbIWEHA MBOPYECKUMU 3a0a4amu U HOCUMb PA3HO0bpa3HbIl
Xapakmep Ux peuleHus.

Pykosodumesnito xopa csiedyem NOMHUMb, YMO nedacocudeckue acnekmsl 8 pabome Hao
penepmyapom He cedyem ompbiBamMb 0M XYy00XeCMBEHHO-BbIPA3UMEIbHO20 HAa4Yaad. Ha HayaibHol
cmaouu ocBoeHuUsl npoussedeHus npeobaadarom nedazocudeckul U mexHoso2u4eckull npouecckl, Ha
3aK/1ro4umesibHol — NPoUecc XyooxecmBeHHO-BbipasumesibHbil. Ha abom 3mane pabomsl Hao
npoussedeHuem xopmelicmep 00/IHEeH CHO U YemKO ¢popmMyIupoBams 3adadu, cmosujue neped Xopom.
Hesib3s noBMopsamse ¢ Xopom omaoesibHbIU 3NU300 UIU NPou3BedeHue B UesIoM, He 00bACHUB KO/IIEKMUBY,
Kakue uesnu u 3a0aqu peuwaromcs 8 NPOYECce 3mo20 NOBMOPEHUS.

Kaxcdoe pasyyeHHoe npoussedeHue ¢ XOpoM O0OJIHHO Nnpolmu Cmaouro BNesaHus NPouecc
NPOYHO20 3AKPensieHUs] BOKAJIbHO — XOPOBbIX HABLIKOB U NPUEMOB, NPUObPemeHHbIX 3a Bpems
pPazyquBaHUsi 3mo20 npoussedeHus. OwyuweHue XopmelcmepoM CmeneHU BnesaHusi NPou3BedeHuUs
docmueaemcsi onbImom paboma! C XOPOM.

"Medazoauka compyoHuyecmaa”

PenemupoBams € XOpOBbIM KOJIIEKMUBOM HYXCHO UHMEHCUBHO, IMOYUOHA/IbHO, SHEP2UYHO, HO He

CYemJiuBo, YémKo peazupys Ha peakuuro xopd. Xopmelcmep, pabomas ¢ camooessmesibHbIM XOPOM,



0653aH Bce20a NOMHUMb, YMO OH 3aHUMAaemcs € J1100bMU, 006pOBOJILHO U beCKOpbICMHO 0MOaroUUMU
cBoe Bpems JIIbUMOMY UCKYCCMBY.

B pabome ¢ xopom Hedonycmuma epybocms, pazopaxumesibHOCMb, HeBbIOEPHAHHOCMb. Hapsdy
¢ mpeboBamesIbHOCMbHO K KOJIIEKMUBY XopMeUlcmepy Hy#HO ymems 006poll ulymKod, MSeKUM KOMOPOM
CMsA24UMBb NOPOU HANPAXEHHYH penemuyuoHHYH pabomy XopoBo2o Koanekmusd. OOUH U3 NONY/ISPHbIX
NPUHYUNOB 0eKaapayuu cmamyca pykosooumesisi CamodessmesibHo20 xopa - "Cmapuwiul cpedu pasHbix'".

[ipu 3mom 8 dessmesibHOCMU Xopa 00JIXHA OOMUHUPOBAMb AKCUOMA — U OUPUXKEP U dpmUCMBb!
Xopa oesiarom 00HO 0es10, BCe 3aUHMepPecoBaHbl COe1amb €20 XOpOouWlo.

cuxono20-nedazo2uyeckue ocobeHHOCMU pacnoJIoXHeHUs Xopa

YcnewHas msopyeckas 0esmesibHOCMb Xopd B0 MHO20M  3ABUCUM  OM  NPABUJIbHO2O
PACNOJIONCEHUS €20 Y4ACMHUKO Ha penemuyusix U KoHuepmHol 3cmpade.

B camodesmesibHbIX XOpax Y4acmsytom NeBubl, UMeroujue He mMoJIbKO PAa3/iudHble BOKAJIbHbIE
0aHHbIe, HO U HEOOUHAKOBYH MYy3bIKAJIbHYH NOO20MOBKY U ONbIM NeHUs 8 Xope. [ToMUMO 3Mo20 OHU
pasu4aromca  No  B03pacmy, 06pazoBaHuro, pody  OCHOBHOU —mpydosol  OesmesibHOCMU,
KOMMYHUKabesibHoCcmu, — ncuxosiouyeckol — adanmuBHOCMU U KYJIbMYPHOMY — YPOBHK.  Ycnex
penemuuyuoHHol pabomel XOpoBO20 KOJIIEKMUBA 0Npedesisemcs He MOJIbKO BOKAJIbHO-XOPOBbIM
MAcmepcmaoM €20 YYACMHUKOB, HO U NCUxos02u4eckol ammocgepol 8 XOPOBOM KoJIeKmuse.
OcobeHHO 3Mmo OMHOCUMCS K dpmuUCmam Xopd, Haxo0suUMCs Ha penemuuuu U KoHuepm#HoUd 3cmpade
psidom Opye ¢ opyeom. OHU B nepsyro o4epedb OOJIH(HbI OWYUWAMb OPYMECKYH IMAHAUUO BHYMPU
Xxoposol napmuu. 3mo Heobxo0uMo y4umbIBaAMb PYKOBOOUMESH X0pa NpU pACNOIOXEHUU NEeBUos
BHYMpU Kaxcdol xoposol napmuu. HenoHUMaHue pyKkoBooumesiem UCK/IH4umesibHOl Ba)cHOCMU 3Mo20
acnekma nPUHOCUM KOJIIeKMUBY MHOMXEecmBo HenpusmHocmed. [pu HaxoxdeHuu xoms 6bi napbi
nesuoB B OMHOWeEHUU KOHGIUKMA pyKosooumesiro c/1edyem NPUHAMb BCe Mepbl 0J1F €20 N02AUIeHUS UJIU
BbIHeCeHUss 3a npeodesibl XOPOBO20 KOJIIeKmMuUBd. ECiau B OaHHbIO MOMEHM BpemMeHU 3mMo He
Npedcmasgemcs BO3MOMCHbIM, MO B NPOUECCe penemuyuu Uiu KOHUepma KoHGAUKMyroujue Nesuybl He
00/HCHbI PACNOIA2ambCA B 30He "nu4YHo20 npocmpaHcmsa” opye opyea. "Cobaka He BuHoBamd, 4Ymo oHa
cobaka. Kowka He BUHOBamMa, Ymo oHa KoWKa. [1pocmo He c/iedyem caxcams Ux 8 00UH AWUK", - nuwem
Pobepm Llloy B8 coeli nedazozudeckod moHozpaguu "Xop. ManeHbKue UHCmpyKuyuu". be3sycioBHo,
Mascmpo ympupyem, HO B 3MOM BbICKA3bIBAHUU 3A/IOXEH O0UH U3 NPUHUUNOB, KOMOPLIM O0JIHEH
PYKOBOOCMBOBAMbLCS PyKOBOOUME b CamodessmesibHo20 Xopa 8 NOOOOHbIX CUMYAUUSIX.

Kpome ncuxosoeudecko2o acnekmd, npu B3AUMHOM pA3MeueHuu dpmucmoB Xopa HYXHO
PYKOBOOCMBOBAMbCS UX BOKASIbHbIMU OAHHBIMU.

lonoca psaoomM HaxooAauwuXcs nesyosB 00X HbI bbimb NpedesibHO 0p2aHUYHbl Mexcdy cobol no
membpy u cune. [lpu pacnooxeHuu nNesyos 8 Xoposol napmuu cedyem Yy4umsbiBame He MOJIbKO
BOKA/IbHO-XOPOBbIE YMEHUS U HaBbIKU, HO U My3bIKA/IbHYH 2PAMOMHOCMb Y4ACMHUKOB XOPd.

Xopowwud pe3ysnbmam, noJsy4aemcs, Ko2da smecme cobpaHa 2pynnd NeByoB8 C XOpowumu
nesyYeckUMU U XOPOBbIMU HABLIKAMU, HO NPU 3MOM He 00JIXHbI bbiMb U30/IUPOBAHLI U HAYUHAOULUE,
Mas00NbIMHbIE ApMUCMbI X0Pd.

C yesibto ycnewHo2o u HauboJsiee ckopo2o NpeodosieHUss OMCMABAHUs OOHUX NeBUoB Om Opyeux B
camooessmesibHbIX Xopax pacnpocmpaHeHa cucmema HacmasHudyecmsd. K onbImHOMY, My3bIKA/IbHO
2PAMOMHOMY NEBUY NPUKPENsISFOMCS 00UH-0BA HAYUHANOUUX apmMUCMOB Xopd. Ha penemuuuu OHU
00/IX¥HbI  pACNo/IdzamsCs  BMecme. Takoe pasmeujeHue nesuos B8 Xoposol ndpmuu cozdaem
6,1a20NpUSMHbIe YC0BUS AKMUBHO20 NPOUECCa camoobyyeHus: Yy4acmHUKOB Xopd, cnocobcmayem He
MOJIbKO YCKOPEHHOMY U3YYeHUro penepmydpd, Ho, Ymo 0CObEHHO BAXHO, POCMY BOKA/IbHO-XOPOBO20
Macmepcmaa MaaoonbHbIX Y4acmHUKOB Xopa.

B HaQYuUHarouwjux Xxopax cy4aemcs mak, Ymo ONbIMHbIX NeBUOB 04YeHb MAsIo UJiU UX Hem coscem. B
SMUX Cay4asx cnedyem Haubosiee cNOCobHbIX, 20/I0CUCMbIX NEBUOB PACNO/I02AMb BMECME, y4UMbIBAs U
Ux mosapuuieckue uHmepecsl. 3mo bydem cnocobcmsosams 6bICMPOMY CO30AHUKD NPOYHOU OCHOBbI
xopa.

Hepedko HOBUYKOB, NpULLIEOWUX B ONbIMHBIU XOpoBOU KOJIIeKMUB, pacno/iazarom C Kparo, C mem,
ymobbl B NepBoe Bpems OHU, Haxo0sicb B Xope, bosbuie BCAYWUBAIUCH B NEHUe CBOUX ONbIMHbIX
mosapuueli U NOCMeneHHo BX00UJIU B UCNOIHUMEbCKULU Npouyecc.

Heobxooumo, 4mobbi y4acmHUKU Xopa pacnoaaz2anuch Ha penemuyusx U KoHuepmHoUd 3cmpaoe 8
CmMpo2o onpedesieHHoOM pyKosBooumesiem Xxopa nNopsioke. Bce nepemeleHus: Nesuyos oCyWecmB/Isiomcs
MOJIbKO C paspelieHust U No YKazaHuro pyKoBoOUMesIsl Xopd.



Ha KoHuepmHoU 3cmpade cedyem BmMecme pacnoaazams dpmucmoBs, Xopoulo CNesLIUXCcs opy2e
dpyeoM B npouecce penemuuull. Haubosee K8anuguUUpOBAHHbIE NeBUbI C XOPOWUMU BOKAbHbIMU
O0QHHbIMU PA3MeWwaromcs B UeHmpe XOpoBo20 KOJIIeKmUAd.

Ycnonb30B8aHHan umepamypa u UCMOYHUKU
1. b.B. bapaHos, "Kypc xoposedeHus", M., [1O1 My3gpoHda, 1991
2. [1.I. YecHokos, "Xop u ynpasneHue um”, M., My3eus, 1961
3. 3.M. CyxaHosaa, "ledazoeuka Kak Hayka u uckyccmao socnumadus, Jlekyus, M. MIYK,
1997
4. b./. TapakaHos, "Paspabomka nosioxeHud N0 N0020moBKe cneyuaaucmos 8 cpepe
MeHeOXMeHma Xxoposo2o uckyccmaa', M., 1997
5. B. Mopo3os, "B nomouib nedazozy-my3sikaHmy", M. Myseika, 1965
6. C. Caeumos, "Memooduka mMy3bIKa/ibHO-meopemu4ecko2o 06pa3oBaHust y4acmHUKOB
KOJIIeKMUBOB XyxcoxcecmseHHol camodesmenibHocmu”, M., My3bika, 1972
7. C. lonos, "OpeaHu3ayuoHHble u MemooduyecKue oCHOBbI pabomsl CamooesmesibHo20 xopa”,

M., lMpogpuzdam, 1964



Biological sciences

THEORETICAL BASIS OF APPLICATION OF GENOMIC TECHNOLOGIES FOR GENETIC MAPPING
OF APPLIED WHEAT BREEDING

Aldzhumanova Aiym Askarbekkyzy

1°t year Master’s degree student of Zhetysu University named after |. Zhansugurov,
Taldykorgan,Kazakhstan

Ermekbayev Kanat Abayevich

PhD, Zhetysu University named after I. Zhansugurov, Taldykorgan,Kazakhstan

Abstract

A big problem in modern wheat breeding is the decrease in the genetic diversity of wheat,
which is primarily due to the limited number of varieties used in pedigrees. As a result of the
depletion of the genetic pool of wheat, its resistance to phytopathogens is overcome, which
generally reduces the stability of agrophytocenosis. One of the ways to expand the genetic
diversity of wheat is the transfer to its genome of genes of economically valuable traits from
closely related genera and species combined into three genetic pool: primary (varieties of durum
and soft wheat), secondary (various types Triticum and Aegilops), tertiary (the most remote species
of Triticeae).

The review pays special attention to amphidiploids, namely wheat-wheatgrass hybrids
(PPGs), combining the wheat genome and the whole or part of the wheatgrass genome. The role
of PPG in wheat breeding is considered both as an independent object of cultivation and as a
"breeding bridge”, that is, an intermediate stage in the transfer of genes from wheatgrass to
wheat. The transfer of large fragments of chromatin carrying the target gene is often associated
with the additional transfer of "genetic debris”, that is, genes of wild relatives that reduce the
quantity and worsen the quality the final product of wheat. In this regard, introgressive wheat lines
are considered the most valuable forms, in which there is a small insert of chromatin of a foreign
genome carrying a useful gene.

Keywords: wheat, genes, distant hybridization, wheatgrass, wheatgrass hybrids,
Thinopyrum, Dasypyrum, Pseudoroegneria, Elymus, Agropyron.

Introduction

Hexalpoid wheat as a species arose after the second allopolyploidization 8-10 thousand years ago,
its cultivation took place in the area.The Fertile Crescent in the territory of modern southeastern Turkey.
Further, wheat followed the paths of human migration both to the west, to Europe, and to the east, to
Asia, and finally to America and Australia. As a result, local varieties adapted to local cultivation
conditions have emerged [1]. Ancient wheat varieties (landraces) are always

It was characterized by genetic heterogeneity and heterogeneity. Due to this, cultivar populations
have greater environmental stability and plasticity and respond more flexibly to fluctuations in weather
and climatic conditions [2]. In such cultivar populations from homozygous lines, the population structure
most often changes over time, but provides resistance to biotic and abiotic stresses/3]. Since 1970 the
beginning of the active stage of the Green Revolution, and to date, there has been an active substitution
of local varieties with commercial genetically homogeneous varieties suitable for high-intensity
agricultural technologies, as a result of which the gene pool has been depleted and allelic diversity has
decreased [4]. To describe the consequences of this human activity, leading to a decrease in genetic
diversity.

In the early 1970s, the term "genetic erosion"” was proposed . Later, the term was adapted in the
Russian scientific community both in literal translation and in the formulation "erosion of the gene pool”.

Reducing genetic diversity is a global problem affecting most cultivated plants, but with regard to
wheat as the most consumed global crop (area of crops in 2017 218 million hectares, harvest 772 million
tons, 15% of all calories consumed by the world's population). These processes are the most extensive —
65-84% relative to wild ancestral forms. The depletion of genetic diversity is primarily due to the wide
spread of similar varieties with overlapping pedigrees, which were selected mainly for yield. The situation
is aggravated by global climate change, urbanization, plowing of new lands, fires, and military



operations; these factors lead to the loss of local varieties, as well as a reduction in the natural range of
wild wheat relatives, which could also be used to increase its genetic diversity [5]. As a result, more
aggressive races of phytopathogens arise, outbreaks of epiphytotics are recorded, the stability of
agroecosystems decreases, and the dependence of agriculture on chemicalization increases.

The main sources of increasing the genetic diversity of wheat are represented by three pools:
primary (represented by local and ancient varieties and variety populations — landraces); secondary
(other species of Triticum) and tertiary (other genera— Secale, Aegilops, Thinopyrum, etc.). In the 1970s,
a group of varieties with a different than that of ancient and local varieties, genetic diversity, which is
associated with the introgression of foreign genetic material into the wheat genome

from its relatives, primarily rye, during distant hybridization (1). Currently, alleles from 50 species
representing 13 genera are known to be transferred to the wheat genome (23). Among the donors of
genes of economically valuable traits in the tertiary genetic pool, perennial cereals occupy a special place,
in particular such well-known and well-established species as middle wheatgrass and Pontic
wheatgrass[6].

As a result of crosses of wheat and perennial cereals, the following types of breeding material can
be obtained: amphiploids, the hereditary material of which includes the complete genome of wheat and
the complete (in the case of a diploid species) or partial (in a polyploidy species) genome of wild grain;
supplemented lines (in them the complete genome of wheat is combined with a pair of supplemented
chromosomes of wild replaced lines (their chromosome set is formed by the complete wheat gene, with
the exception of one pair of chromosomes replaced by chromosomes of wild grain); translocated lines
(wheat lines, one or more chromosomes of which carry translocations); introgressive lines (one or more
chromosomes carry introgressions — small inserts of chromatin of wild grain into wheat
chromosomes)/[7].

The so-called "genetic debris" is a big problem in transferring beneficial genes to the wheat: in the
chromatin region a wild relative embedded in the wheat chromosome, in addition to the target gene,
there may be genes that worsen the final product quality. Unnecessary chromatin fragments are
removed by chromosomal engineering using spontaneous translocations, radiation exposure, tissue
culture and induced recombination[]8.

Representatives of the genus Agropyron originally grew in the steppes

of the European part of Russia and in southeastern Siberia, and may also have been cultivated in
the Volga region east of Saratov. This genus is represented by 10-15 species, of which A. cristatum and
A. fragilie are introduced and grown in North America, and five species live in China.The most
characteristic representative of this genus is the tertaploid form of A. cristatum, which grows in Central
Europe and Central Asia, in Central Asia and Siberia, China and Mongolia, in the same place as the rarer
diploid forms; hexaploids are found in Turkey, Iran and Kazakhstan . On the basis of supplemented and
replaced lines, using gametocidal chromosomes, radiation exposure, and other methods, separate
segments carrying genes for resistance to powdery mildew and leaf rust (chromosome 2P) were
transferred to wheat chromosomes ; genes that increase productive bushiness and the number of grains
in the ear, and genes for resistance to leaf rust and powdery mildew (chromosome 6P) (139-142); genes
that increase drought resistance and weight of 1000 grains (chromosome 7P) . Thus, in addition to
resistance genes, the comb granary carries genes and QTL (quantitative trait loci), which positively affect
the elements of the crop structure[9].

The genus Elymus is represented by more than 200 exclusively polyploid species combining the
genomes of St, H, Y, P, and W (24, 35). In the offspring from crosses and backcrosses of the allohexaploid
apomictic species E. rectisetus with soft wheat, a line was obtained, disomically supplemented with
chromosome 1Y, which is characterized by moderate resistance to helminthosporiosis and septoria, and
the addition of chromosomes of the 2nd and 5th homeological groups provided good resistance to ear
fusarium . Tsukushiensis, which became a gene donor Fhb6 (chromosome 1Ets#1S), transferred to wheat
chromosome 1AS , and E. repens, with the participation of whose chromatin various introgressive
fusarium-resistant wheat lines were obtained, also serve as sources of resistance to fusarium. E.
trachycaulis was a donor of the soft wheat resistance gene to leaf rust Lr55. Wheat-elimus hybrids based
on E. farctus have great prospects.

The use of molecular and cytogenetic markers allows targeted introgression of target genes into
the wheat genome, thereby greatly facilitating the work of breeders. The data of genome-wide
sequencing, which is currently actively developing, and genomic editing technologies will undoubtedly
increase the efficiency of using the genetic resources of native species. Many traits were subsequently
successfully transferred to the wheat genome directly from wheatgrass or by means of octaploid



amphidiploids into disomically supplemented, disomically substituted and translocated lines of soft
wheat, which are resistant to diseases and new protein subunits. It is important to note that even the
disomically substituted the forms can eventually become commercially successful varieties; an example
of this is the Tulaykovskaya and Belyanka varieties and their derivatives, in which resistance to brown
rust is provided by chromosome replacement[10].

The 6D chromosome of wheatgrass of medium 6J of various origins . It has been shown that the
genes of economically useful traits are localized on

different chromosomes of wheatgrass, which can be successfully introgressed into the genome of
soft wheat through the exchange of sites between chromosomes.

Conclusion

Thus, the successful use of the genetic potential of wild perennial wheat relatives makes it possible
to expand its genetic diversity, which is significantly depleted as a result of the limited use of the same
varieties in pedigrees. The list of species of perennial wild relatives and useful genes transferred to the
wheat genome is certainly not limited to those listed in this review. Our analysis showed that the general
trend is the transfer and characterization of genes of wild relatives, which not only increase stability, but
also positively affect the elements of the crop structure and the quality of the final product, that is, they
clearly improve, and not just do not worsen these characteristics. Molecular and cytogenetic markers,
genome-wide sequencing methods and genomic editing technologies will be effective tools for breeders.
It is necessary to use all available resources to expand the genetic base of wheat, by attracting both
ancient varieties and populations of Triticum species to breeding and Aegilops, as well as new species
and genera of perennial grasses Triticeae.
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Abstract

The purpose of the laboratory work is to study the heredity of some individual characteristics
of drosophila. In the laboratory work, the topics of the interaction of two main allelic, non-allelic
genes and inheritance of a trait in combination with gender are considered. Each experience lasts
4 weeks. The results obtained in each group are discussed with the group. The main problems of
genetics were also considered at the laboratory session: cytological foundations of heredity, G.
Mendel's laws, interactions of allelic genes and non-allelic genes, gender genetics and patterns of
inheritance of traits in combination with gender, phenomena of combined inheritance and crossing
over, human genetics, fundamentals of molecular genetics, population genetics, ways to solve
genetic problems have been developed. This article is about organizing the methodology of
laboratory work on the hybridological analysis of drosophila signs.

Keywords: drosophila signs, hybridological analysis, laboratory work, methodology, gender,
genotype

Introduction

The first practical work. The subject of genetics and its purpose. Methods of genetic analysis. The
main object of the workshop. Genetic symbolism. Laboratory work.

Stage 1. Studying the inheritance of one pair of wheat traits. The purpose of the practice is to
familiarize students with the basics of genetics and methods of genetic analysis, to study the patterns of
inheritance through experiments and requirements for objects of genetics. Students are introduced to
the protocol of genetic experiments with some approach to the compilation of documents and statistical
processing of the data obtained. In addition, one of the main goals of the workshop is to teach students
how to solve genetic problems. Genetic analysis is a system of research conducted to study the heredity
of a trait and its variability. A key element of genetic analysis is hybridological analysis or the
hybridization method. A system of research conducted to study the heredity of genetic traits and their
variability. Genetic analysis allows you to determine how many genes control a trait or trait, the
interaction of these genes, on which chromosome the genes are installed, the genotype of the studied
individuals and the mechanisms of gene interaction. The basis of genetic analysis is hybridological
analysis. This basic method in genetics is used by G. Mendel proposed.
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Figure 1: The basic principles of hybridological analysis

Successful application of hybridological analysis is possible only if several conditions are met.

v’ Primary parental forms should be ascertaining (permanent), differing in the characteristics
under study.

v’ The purity of the primary parental forms is due to their (34) self-pollination and sorting over
generations.

v'In genetic analysis, the analysis of individual traits of the second (B2) two to three and several
generations is carried out (in accordance with the purpose of the study), the essence of which is that,
regardless of other traits, there is a discrepancy for each pair of traits.

After determining the genetic structure of each trait, their joint inheritance is studied. Each
generation is analyzed for all individuals of the virgin, and the data obtained are processed statistically.
The hybridological analysis uses a system of multiple reflections: reciprocal, analytical and hybridization.
Such hybridizations include: obtaining the first generation, obtaining the second generation by mutual
crossing of males and females of individuals in hybrids of the first generation and hybridization with
males according to the primary recessive trait. In reciprocal (reciprocal) hybridization, individuals with a
dominant and recessive trait use both females and males. For this, direct and reverse hybridization takes
place. The purpose of reciprocal hybridization is to determine whether the trait under study is compatible
with autosomal or sex chromosomes. Crossing of heterozygous tadpoles obtained by F1 in hybridization
(HC) with the original female individual. DP refers to the offspring obtained by crossing offspring 1. Under
hybridization (HT), the analyzer refers to the hybridization of offspring H1 from the primary sign of recite
with the male genotype. Here, the B1 generation is due to the heterozygosity of the offspring.

Genetics itself, as an exact science, was associated with the application of the mathematical
method in the study of biological patterns. G. Mendel conducted a statistical analysis in determining the
results of steam deprivation. Since then, the comparison of experimentally obtained quantitative data
with theoretical assumptions has become an integral part of genetic analysis. The mathematical method
is widely used in the study of inheritance of quantitative traits, as well as variable variability, especially
in the study of non-inherited variable variability. Genetic symbolism. Reflection scheme special symbols
of genetics are used to record phenotypes and genotypes of individuals. The letter R stands for male
female forms (from Latin. parenta — male female); G — gametes (germ cells); The letter F transmits
offspring from a couple (Latin Filia — offspring), and the first, second, third offspring is designated F1 F2
F3, etc. X is a sign of hybridization.

Under the sign (Q) denote the female sex (Sholpan mirror); under the sign (G) denote the male sex
(shield or spear of Mars). We must remember! When solving genetic problems, carrying out hybridization
of plants and animals, etc. In individuals, the female sex is designated as male, and the male sex is
designated as male. And in humans: in the female field, traits are used in the male sex (I. F. Zhimulev,
2002). Dominant genes are indicated by capital letters of the Latin alphabet, recessive genes are
indicated by lowercase letters, allelic genes are indicated by letters with the same name. To record the



phenotype, the phenotypic radical A-, B -, aa, bb, A-B, A-bb, etc. is used. As a favorable object for genetic
research — borax, corn, barley, wheat, drosophila, mouse, domestic rabbit; from micro organisms —
Escherichia coli and hay bacillus, from deaf ears - ascomycetes, unicellular algae chlamydomana, etc.
Wheat as the main object of research in practical classes in the discipline "Genetics " (Triticum aestivum
L.) and Drosophila (Drosophila melanogaster). Wheat is a self-pollinating houseplant and a well-studied
preferred genetic object. To determine the types of wheat, such signs as the color of the Ear and wheat
grain, grain size, pubescence, etc., used as a genetic analysis, are used. And in genetic research, wild
species and mutant lines of the fruit fly, drosophila, are widely used. The object of research used during
the experiment is a fruit fly-requirements for drosophila: * the presence of flies with easy-to-observe,
clearly visible external signs (body color, wing length, etc.); * a small number of chromosomes, only 4
pairs.

The possibility of obtaining individuals in a short time (every 10 days) and high productivity, which
is important in the statistical analysis of the data obtained; « the presence of a clear bifurcation between
maternal and male individuals, allowing observation during reflection;

« the favorability of growing a nutrient medium from plant raw materials in laboratory conditions
is selected depending on the characteristics.

When labeling mutant lines, lowercase letters of the English alphavite are used. They match or
correspond to the first letter of the English name of the mutant lineage. For a short period of time (every
10 days)signs and signs of allelic traits of rich individuals are marked with the symbol +, which is of great
importance in the statistical analysis of the data obtained, for example, the white color of the recessive
eye of drosophila-w (white — White), the growth of the mutant trait, the eye color of the dominant allele
+ when reflecting paternity resolves the red motherboard and is indicated by the symbol or w+. The
presence of a clear difference between the dominant ribbon-like sexes; the defining mutant gene is
selected with the letter B, and the recessive allele + b or B+ medium, which determines the roundness of
nutrients obtained from plant raw materials in laboratory conditions in wild flies, is selected depending
on the characteristics of the favorable cultivation. indicated by a sign.
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Figure 2. Various hereditary species of drosophila flies

Various hereditary species of drosophila flies: a — male;

A —female (wild B - gray — gray, stocky, with a long wing;

B—gray B - female (porcupines); types);

B long; A-male; stocky wing, wing d-black body,

wing long,wing d — black body, wing B immature,; — gray body,

wing immature; - black body, long; g-black body, immature wing

When marking mutant lines, lowercase letters of the English alphabet are used. They correspond
to the first letter or several letters of the English name of the mutant line. Allelic features of wild
individuals are indicated by the symbol +, for example, the white color of the recessive drosophila eye is
indicated by the sign of the mutant w (white — White), and the red color of the eye of the dominant allele
is indicated by the symbol + or w+. The dominant ribbon mutant gene defining the eye is denoted by the
letter B, and the recessive allele +B or B+ defining the circular eye in the wild fly.



Conclusion

The stage of development of drosophila can be divided into several stages: early embryogenesis —
time up to 2.5-3 hours after fertilization; late embryogenesis with multiple division of the stage of
development of drosophila—stage after fertilization: stage before hatching (20-22 hours after
fertilization). early embryogenesis is the larval stage up to 2.5-3 hours after fertilization from the
moment of hatching of the larva, pupation time; late embryogenesis includes the period after fertilization
(120 hours) - interval. The larval stage, in turn, is divided into three stages (from fertilization-the primary
stage after (stage ), 20-22 secondary (stage ll) after) and tertiary (stage lll) from an hour before hatching,
the transition from one stage to another is the stage of the molting process; the main larval larval stage
of molting occurs under ecdysone control (exchange of cuticle formation and outer coating). Thus, the
development of drosophila continues for 9 days from fertilization to the transition of the imago from the
stage to the second stage before the departure of the main hormone of the molting process. - the
duration of the development of external molting (cuticular formation of drosophila), occurring under the
control of ecdysone.
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In order to enhance intermolecular interactions, crown compounds with amine, multiple and
hydroxyl groups in the macrocyclic ring have been synthesized, which have prospects for application in
nanotechnology. It is assumed that the presence of two amine groups and one hydroxyl group in the
macrocyclic ring allows the crown ether to transition from a two-dimensional (2D) structure to a three-
dimensional (3D) structure.

The synthesis was carried out according to the following methods. 1. The condensation reaction
of salicylic aldehyde with organic diamines (ethylenediamine, 1,3-diaminopropane, diethylenetriamine,
triethylenetetramine and 1,4,8,11-tetraazaundecane) and subsequent closure of the resulting Schiff
base (previously reduced with sodium tetrahydroborate), 1,3-dichloro -2-propanol. When this compound
is condensed with diamines in high yield (65-70%), a yellow crystalline compound, bis-phenol (4), is
formed. The resulting saturated bis-phenol (5) is converted into a macrocyclic crown compound (6) upon
subsequent closure of its phenolate by reaction with 1,3-dichloro-2-propanol in a dilute solution of 1-
butanol.
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The purity and identity of these compounds were determined by thin layer chromatography (TLC)
on a Silufol plate, using a mixture of ethanol and diethyl ether as the eluent.

The structure of the compounds was established based on elemental analysis data, mass and NMR
spectroscopy, as well as studying its IR spectrum.

In the IR spectrum of these compounds, absorption bands were detected at 1496 cm-1 and 1499
cm-1, characterizing the presence of two secondary amine groups (-CH2—-NH-C2H-). A wide absorption
band at 2994 - 2998 cm-1 corresponds to the benzene rings of the compound. The resulting saturated
bis-phenol is converted into a macrocyclic crown compound by first converting it into a phenolate and
then closing its phenolate by reaction with 1,3-dichloro-2-propanol in a dilute solution of 1-butanol.

2. Preparation of diazacrowns by the reaction of salicylic aldehyde with epichlorohydrin with
further condensation of dialdehyde with organic diamines

To optimize methods for the preparation of hydroxyl-containing diazacrown ethers, counter
synthesis reactions were carried out by the reaction of salicylic aldehyde with epichlorohydrin with
further condensation of dialdehyde with organic diamines.
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According to this scheme, the reaction of salicylic aldehyde (3) with epichlorohydrin in the presence
of NaOH gave 1,3-bis(2-formylphenoxy)-2-propanol. With the previous scheme for the step-by-step
production of diacrown ethers, this scheme turned out to be more convenient, since it did not require
isolating intermediate reduction products.

The structure of the obtained crown compounds was established on the basis of elemental analysis
data, mass and NMR spectroscopy, and the study of their IR spectra.

3. Study of the macrocyclization reaction of salicylic aldehyde with 1,4-dibromobutene-2 with
further condensation with diamine compounds

We have synthesized new dibenzoazacrown ethers by the macrocyclization reaction of salicylic
aldehyde with 1,4-dibromobutene-2 to form 1,4-bis(2-formylphenoxy)-butene-2, which upon further
condensation with diamine compounds, namely ethylene-diamine and triethyltetramine , and
subsequent reduction of the corresponding bis-imine derivatives with sodium tetrahydroborate, led to
the formation of diazacrown ethers.
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An alternative synthesis was also carried out in a two-stage method, including in the first stage the
condensation of salicylic aldehyde with the corresponding diamines, followed by the reduction of bis-
imine derivatives with sodium tetrahydroborate. The second stage of the synthesis was a ring-closing
reaction of the corresponding derivative with 1,4-dibromobutene-2, leading to the formation of
diazacrown ether.
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The structure of the compounds was established based on elemental analysis data, mass and NMR
spectroscopy, as well as studying its IR spectrum.

It was found that when carrying out the macrocyclization reaction in a three-component system in
one stage, a higher yield (30-35%) was observed, while an alternative two-stage synthesis was noted for
a lower yield of the target product (20-25%).

The resulting diazacrown compounds were tested for antimicrobial activity against clinically
resistant gram-negative Klebsiella spp., Enterobacteriaceae and gram-positive Staphylococcus aureus. It
was found that diazacrown ethers exhibit a significant antimicrobial effect against Klebsiella spp., while
the effect against Staphylococcus aureus was much less pronounced.

Transition metal complexes with synthesized diazacrown ethers

Several transition metal complexes with synthesized diazacrown ethers have been prepared and
characterized. Ligands L1, L3 and L4 have four, five and six potential coordinating ring atoms,
respectively.
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Their complexes with transition metals (Co, Ni, Fe) were prepared by adding the appropriate ligand
to the corresponding metal chloride or perchlorate in methanol.

Table 1.
Antimicrobial activity of the complexes against Gram-negative E.coli and Gram-positive Staphylococcus
aureus.
Tost Concentration ColL1C(2 3H20 NiL3Cl2 3H20
culture (MG) Inhibitory zone Inhibitory zone
(mm) (mm)
5 24 25 - -
St. Aureus 55 - - - -
. 5 - - - _
E. coli >c - - - -

The compounds were tested for antimicrobial activity against Gram-negative E. coli and Gram-
positive Staphylococcus aureus (Table 1).

IR study of the complexes shows that during the formation of complexes, the nitrogen atoms of
the macrocyclic ring are coordinated with metal ions. The oxygen atoms of the ring also take part in
coordination with metal ions.

Conclusions

1. In order to enhance intermolecular interactions, diaza crown compounds with multiple bonds,
amine and hydroxyl groups in the macrocyclic ring were synthesized, which have prospects for application
in nanotechnology. The presence of two amine groups and one hydroxyl group in the macrocyclic ring
allows the synthesized crown compounds to transition from a two-dimensional (2D) structure to a three-
dimensional (3D) one. The structure of the obtained compounds was established by NMR, mass, IR
spectroscopic and chromatographic analyzes and counter synthesis.



2. The development of methods and conditions for the preparation of supramolecular assemblies
of functionally substituted diazacrown ethers with magnetite nanoparticles, formed due to non-covalent
interactions according to the principle of self-assembly and pre-organization, was carried out. The study
of the structure, morphology and physicochemical characteristics of the resulting supramolecular
assemblies was carried out using modern methods of SEM, X-ray diffraction, EDS, UV and AAS.

3. The quantitative loading of adsorbed molecules of functionally substituted diazacrown ethers
on the surface of magnetite nanoparticles was established using optical and atomic adsorption
spectroscopy.
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FORMATION OF NANOCOMPOQSITES IN THE SYSTEM OF RU?*SI02 COMPLEXES

Minira Aghahuseynova
Azerbaycan State Oil and Industry University

The number of macroligand complexes of transition metals and research in the field of chemistry
is constantly increasing. In addition to theoretical research, attention is paid to the use of these
compounds and the creation of new materials based on them to solve practical problems

Among the transition metals, ruthenium occupies a separate place and is of great interest. It has
attracted special attention due to its ability to exhibit different oxidation states and different
coordination numbers in complex compounds. Due to this, it is possible to form coordination compounds
with different structures during complex formation with macrocyclic ligands Complex combinations
with macromolecular ligands allow not only the application, but also the creation of physico-chemical
bases of new technologies and materials as substances having the properties of both metal complexes
and macromolecules.The significant advantages of metal complex catalysts are achieved by changing
the ligand coverage and increasing the potential for controlling the electrical and optical properties of
their catalytic activity.

The analysis of relevant scientific data shows that there are certain gaps in the study of ruthenium
nitrogen-containing macroligand compounds available in the literature. This situation played an
important role in setting up the present study.

Complex compounds of ruthenium with nitrogen-containing macromolecular organic ligands. The
development of new ways of their synthesis, the study of the coordination type of various ligands, the
dentate structure of ligands, and their physico-chemical properties. Detailed physicochemical studies of
synthesized ruthenium phthalocyanine and its crown-substituted derivatives, macromolecular complexes
of polyacrylonitrile, and nanohybrid composites based on ruthenium complexes were carried out.

Polymer-immobilized ruthenium nanoparticles were obtained by polymerization of acrylamide
complex of ruthenium nitrate and evaluation of their catalytic properties in cyclohexene hydrogenation
reaction.

It was determined that there are high valence Ru=0 groups in the obtained complexes. The absence
of EPR signals for ruthenium complexes with Ru=0 bonds proves the diamagnetism of the formed
complexes.

Based on ruthenium complexes, 2 types of new nanocomposite materials were obtained by sol-gel
and frontal polymerization methods. Nanocomposites were synthesized by hydrolysis of ruthenium
complexes in an inorganic matrix with SiO2 by organic tetraalkoxysilane sol-gel method and then
obtained by polycondensation of the obtained compounds.

Newly developed composite materials surpass metal complex classical systems by a number of
properties.

Development of original methods of synthesis of new complex compounds of ruthenium with
various types of organic ligands, determination of their structure and study of properties is a great
contribution to fundamental knowledge in the field of chemistry of complex compounds. The obtained
regularities and results can be used in the targeted synthesis of ruruthenium with other classes of ligands.
Nanocomposite materials based on ruthenium complexes are very promising for use.

- The increasing demands of modern innovative technologies in new effective materials
determine the relevance and perspective of developing and researching new multifunctional polymer
nanomaterials with complex practical valuable properties. Synthesis and research of nanocomposite
based on Ru-complexes, formation of nanocomposites in the system of Ru2+-Si02 complexes,Synthesis
and study of organic-inorganic composites consisting of nano-sized Ru particles stabilized by inorganic
carrier SiO2 and polymer matrix, catalytic properties of ruthenium nanocompositesinformation
aboutHigh-molecular compounds, especially nitrogen-containing polymers with different types of
heterocyclic groups depending on their functionality, show high efficiency as polymer matrices that
stabilize metal nanoparticles by preventing their aggregation. The presence of nitrogen-containing
heterocyclic fragments and functional groups leads to their effective interaction with metallic
nanoparticles at the early stages of their formation. Ruthenium 2.2'- complexes with bipyridyl and 1, 10-
phenanthroline have interesting photophysical, photochemical and electrochemical properties, as well
as high thermal (up to 4000C) and chemical stability (they are inert against solid sulfuric acid and 50%



alkaline solution). An additional interest in these structures is their possible use as catalysts in the
decomposition of water into elements under the action of visible light. The practical use of these
properties of ruthenium complexes is related to the introduction (binding) of the complexes into the
polymer matrix. Various organic polymers can be used as a matrix - polymethacrylates, polyurethanes,
polyamides, polyimides, polybenzimidazoles, etc. Unfortunately, organic matrices have a number of
disadvantages: low thermal stability, uniform distribution of complex molecules in the obtained material,
and they also contain Ru(ll) It does not allow the synthesis of hydrides by more than 1% of the
concentration of the complex.

The solution to this problem is related to the replacement of the organic polymer with the inorganic
matrix - SiO2 (synthesized through the hydrolysis of tetraalkoxysilanes by the sol-hel method and then
obtained by polycondensation of the obtained compounds).
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Fig.1. Obtained hybrid structure
In this case, the homogeneity and stability of the obtained composites is mainly determined by the
possibility of chemical bonding of the components of the hybrid. To obtain such structures, ruthenium
complexes with a trimethoxysilyl group in the side chain of one of the ligands were used:
hidroliz

c,

ct,

=5i-OR+ HO ———— =Si—OH +ROH (1)
2 eterifikasiyva 2
. . _ kondensasiya
=SIi-0R+HO-51 = ————= =si—0-5i= + ROH (2]
alkaqoliz 2
kondensasiya

=Si-OH+HO-Si= ——— =5i-0=-Si= + HO (3)

hidroliz
kondensasiya
= Si-OH+HO-Si= =——— =si-0=5i= + HO (4
] hidroliz 1 2
R. R. .
bipyRubipy.Cl , bipyRubipy,Cl

Fig. 2. Preparation of nanocomposites by sol-gel method

For the purpose of research, the specified complexes are injected into the SiO2 matrix synthesized
by the sol-gel method and the physical-mechanical and optical properties of the obtained nanohybrid
materials are studied. At that time, the main issue was the purchase of composites in the form of
monolithic samples. The chemical processes involved in the synthesis of nanocomposites using the
organic sol-gel method are quite simple. The sol-gel method of composites is carried out as shown below.
We added 4 equivalents of water to a mixture of tetramethoxysilane (TMOS) (1 equivalent), acetic acid
(1 equivalent) and a solution of ruthenium (1) or (ll) complexes in methanol. We placed the obtained
systems in hermetically closed polypropylene containers with a flat bottom and kept them for 2 days (48
hours). Then we opened the lid of the containers and dried the wet gels for 48 hours at 500C, 24 hours
at 600C, 24 hours at 700C, 24 hours at 800C and 48 hours at 900C. We increased the temperature at
the rate of 30C/hour. Absorption and luminescence spectra of hybrids in comparison with the
corresponding spectra of solutions of ruthenium complexes (Fig.3) slightly lengthened, and the
luminescence maxima of the composites shifted to shorter wavelengths. This can be explained by the
effect of uneven broadening of the spectra and the rigidity of the chemical coverage of the complexes in
the polymer matrix.
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Fig. 3. Absorption spectra and luminescence of nanohybrids in [RuL3]Cl2(5%) — SiO2 system.

Photoluminescence spectra of [RulL3]Cl2 complex immobilized on SiO2 were recorded. Excitation
of the sample was carried out at 300 K with a 2 PM-11 type helium-cadmium laser. As can be seen in
Figure 10, the spectrum of the substance covers a wavelength of 500-750 nm. Two intense peaks at 560,
210 nm and a relatively weak peak at 630 nm are observed in the spectrum. New metal-polymer
complexes of Ru(ll) were synthesized in the form of monolithic organic-inorganic nanocomposites, in
which the organic-inorganic components of the system are chemically connected.

Inorganic of basic SiO2 as a polymer the use of the matrix allows: a) to control the amount of
ruthenium complex in the nanocomposite, b) to significantly increase the thermostability and physical-
mechanical characteristics of the obtained material, c) to simplify the process of obtaining the initial
polymer structure.

The possibility of obtaining a nanocomposite material based on the ruthenium complex with
another approach has been shown. As an inorganic carrier - SiO2, as a complex of ruthenium - acrylamide
complex of ruthenium nitrate was taken. Ruthenium nanoparticles were obtained, fixed on the SiO2
carrier surface and stabilized by adding a polymeric ligand. The aim was achieved by obtaining polymer-
immobilized Ru nanoparticles by polymerization of acrylamide complex of Ru nitrate in the presence of
inorganic carrier SiO2 and evaluating their catalytic properties in cyclohexene hydrogenation reaction.
Solid nitric acid HNO3(p= 1.18 g/cm3) by expelling at atmospheric pressure 1100Cfraction at the boiling
point was separated. We used acrylamide (AAm) without additional purification. "Silica gel 60" brand
silica gel was used as an inorganic carrier (220-240 mesh, Sud = 240 m2/g). The results of the elemental
analysis of the hydrogenation of cyclohexene are shown in table 6. According to the infrared
spectroscopic results, the coordination of the metal atom occurs through the oxygen atom of the
carbonyl group of the AAm ligand: in the IR spectrum, the bands of the carbonyl group have shifted to
the long-wave range CO (1667 cm-1), which is typical for similar complexes of transition metals. This is
also confirmed by the transition of the C1s(ESV = 288.3 eV), N1s(ESV = 399.8 eV) and O 1s(ESV = 531.6
eV) lines to the high-energy region of 0.5, 0.7 and 0.5 eV, respectively, in the RFE spectra. Bands of
valence vibrations of nitrate-anion at 1385 cm-1(NO3) were also noted in the IR-spectra of the
complexes. The presence of a low-intensity line of Ru3d (ESV = 337.2 eV) in the RFE spectrum, as well as
an increase in the intensity of the ESV = 285.7 eV line, due to the double bond of the metal atom to the
ligandrn-coordination can be explained. Such cases are not uncommon for Ru-alkene complexes. The Ru/N
and O/N ratios of atoms in the upper layer are equal to 0.11 and 1.4, respectively. AAm complexes of
ruthenium nitrates have the property of effective polymerization in the frontal mode when condensed,
that is, this is a condition where the process of converting monomer into polymer starts in the local
reaction zone and spreads layer by layer to the entire volume.

Table 1
Elemental composition of acrylamide complexes of ruthenium nitrate and relative composition of
different elements in them according to RFES results

Complex Element composition, wt.% (found/ Relative composition, %
calculated)
C H N Rs C He | N Rs
Ru(NO3)2 - 1.4/1.5 | 10.3/10.5 | 40.2/39.9 | - 66 |22 | 10.6
RUAAm 20.1/19.4 | 3.5/2.7 | 15.4/15.0 | 29.2/28.6 |54 |26 | 18 |2
RUuAAmM/Si02 | - - - 5.4 15 158 | 6 0.8

In the mode of heat wave propagation, the polymerization process takes place in a small
temperature range. The heat released during the reaction is transferred to the heating zone, and the



substance heats up due to heat conduction, the temperature rises to the point where the reaction begins,
that is, the polymerization boundary spreads. The initiation of the reaction is a short-term (~15 p.) was
achieved by heating. In this part of the ampoule, a sample of RUAAm monomer pressed in the form of a
cylinder or its mixture with a mineral carrier was placed. In this case, the melting zone is visually formed,
spread (phase transition), and its color changes from light-brown to dark-brown and black. The speed of
the reaction can be controlled by the color change. The ‘ignition" temperature of the frontal
polymerization of the acrylamide complex of ruthenium (80-1000C) is. At higher ignition temperatures
(150-1700C) the reaction mass is ejected from the glass tube and the transition to the combustion mode
is observed, which may be related to the formation of highly dispersed pyrophoric ruthenium particles.

The use of the FP (frontal polymerization) method in obtaining nanocomposite materials is of
interest in the creation of mixed (hybrid) "metal nanoparticles - polymer - inorganic carrier" polymer
immobilized catalysts. Indeed, the acquisition of the acrylamide complex of ruthenium on the mineral
carrier and its subsequent polymerization leads to the formation of a polymer-inorganic composite,
which, according to the indicators of the electron microscope, consists of nano-sized Ru particles with a
diameter of 4-8 nm and their aggregates of 10-20 nm.
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Fig. 4 115(a) and130°C(b) diffractograms of poly-Ru AAm/SiO2 samples taken at temperatures
From 360 to 850 2 in radiographs of the received samplesdin the field, there are broad diffraction
peaks belonging to crystallinity RuO (Figure 13). The spread state of the diffraction maxima and the
broadening of the lines indicate that the particles are in an ultradispersed state. New metal-polymer
complexes of Ru(ll) were synthesized in the form of monolithic organic-inorganic nanocomposites, in
which the organic-inorganic components of the system are chemically connected. The system we
analyzed shows a fairly high activity in the cyclohexene hybridization model reaction. Thus, under
suitable conditions, the initial speed of the reaction on the poly-RuAAm /SiO2 catalyst is almost twice as
high as on the standard Ru catalyst (table 7, figure 14). The nanocomposite we studied retains its
catalytic activity even when repeated cycles of the reaction are carried out on it, and its immobilized
form allows it to be easily separated from the reaction mixture and used repeatedly.
Table 2.
Initial velocities (Wo) of cyclohexene hydridation reaction in the presence of hybrid polymer-
immobilized Ru nanoparticles

An example Conditions of Wo, mol [-1s-1
purchase 1 cycle 2 cycles | 3 cycles
Poly — RuAAmM/SiO2 FP 22.9 16.7 -
FP, 1000C 10.8 12.6 10.1
FP, 1200C 13.4 10.5 11.2

The catalytic properties of the nanocomposite we studied are affected by the formation conditions
of Ru nanoparticles, for example, the use of different modes of FP in an inert environment. The rate of
hydridation of cyclohexene on nanocomposites obtained at high temperatures decreases. Most likely, the
reason for the decrease in the reaction rate is the increase in the size of Ru particles during the
preparation of nanocomposites at high temperatures.

Note that after hybridization, the main part of Ru in poly RuAAm (90%) is in a zero-valent state:
the weight of the catalyst is 0.05-0.10 g, the temperature200C, solvent-isopropyl alcohol, initial amount
of cyclohexene 6.9 mmol. Thus, the synthesized hybrid polymer-immobilized Ru nanoparticles show high
activity in the hybridization reaction of cyclohexene and retain their activity in repeated cycles of the
reaction. The catalytic properties of nanocomposites depend on their preparation conditions and affect
the size of the formed Ru nanoparticles



Conclusion

1. The complexes of ruthenium were obtained by hydrolyzing the inorganic matrix with SiO2 using
the tetraalkoxysilane sol-gel method, and then the nanocomposites obtained by polycondensation of the
obtained compounds were synthesized.

2. New nanoscale composite materials of ruthenium (ll) in the form of monolithic organic-
inorganic nanocomposites were synthesized and it was determined that the organic and inorganic
components of the system are chemically connected.

3. Anefficient and selective hybrid nanocomposite catalyst was synthesized for the hydrogenation
reaction of cyclohexene. The synthesis of the ruthenium acrylamide complex on the SiO2 surface, its
subsequent polymerization and reduction leads to the formation of both nano-sized Ru particles
stabilized by the polymer matrix and an organic-inorganic composite containing an inorganic carrier.
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Abstract

Object of the study: national economic security.

Subject of the study: national economic security insuring in China.

Research methods: general scientific methods, systematic approach, economic-statistical
methods.

Purpose of the coursework: research of methodological issues and practical aspects of the
national economic security ensuring in China.

OBJECTIVES OF THE COURSEWORK:

1. Research of methodological issues of the national economic security ensuring in the
context of globalization.

2. Analysis of practical aspects and peculiarities of the national economic security
ensuring in the People's Republic of China, characteristics of its elements

3. Analysis of China’s national economic security in the external sphere, its tendencies,
factors and indicators.

Conclusions: National economic security is a system composed of interrelated and
complementary elements (components), and state's economic security level depends on the
security of its each component. China has undergone tremendous changes from a centrally
planned to market economy that have transformed an impoverished country into an economic
power. Currently, the Chinese economy is an unattainable role model for many developing
countries. However, we can observe that the economy of China is slowing down, because the
sources which were the foundation of the growth are slowly losing their driving power. In order to
ensure economic security in the long run and maintain a stable economic growth as well as avoid
the middle income trap China has introduced the BRI. The New Silk Road concept aims to use the
advantages of the Chinese economy and the states participating in the initiative to stimulate its
economic growth. Therefore, it is a strateqgy of providing long-term economic security.

Keywords: national economic security, external economic security, foreign trade, foreign
investment, China

Introduction

Guaranteeing long-term economic security is a priority for the economic policy of any state. The
effectiveness of any strategy of building economic security is largely dependent on recognising and
optimising the utilisation of internal and external conditions.

Economic globalization is one of the important characteristics of contemporary world economy,
and it is also an important trend of world economic development. At present, economic globalization is
embodied in the globalization of market economic system, trade, production, finance and economic
information.

Economic globalization is a "double-edged sword", which not only realizes the optimal allocation
of resources in various countries and promotes the development of the world economy, but also brings
some negative effects to China's national economic security. Therefore, through the discussion of
national economic security in the era of globalization, this paper puts forward some measures to
safeguard China's economic security.It determines the significance and the relevance of the master’s
thesis topic.



Purpose of the master’s thesis is the research of methodological issues and practical aspects of the
national economic security ensuring in the context of globalization, development of directions and
recommendations to neutralize the external threats to the national economic security of China.

Objectives of the master’s thesis are:

1. Research of methodological issues of the national economic security ensuring in the context
of globalization.

2. Analysis of practical aspects and peculiarities of the national economic security ensuring in
the People's Republic of China.

3. Development of directions and recommendations to neutralize the external threats to the
national economic security of China.

The phenomenon of economic security was researched by many scientists. Among them Muller
(2015), Nam et al. (2016), Morris and Deprez (2013), Simasius and Vilpisauskas (2005), Tamosiunien and
Munteanu (2015), Makstutis A. (2006), Markevicius (2011), Lei Gu, Gu Haibing and Sharla Cheung, Moran
Zimmermann, Zeng, Fanhua and Cao, Shixiong, Lei Suo and Chen Lianghui, Wadhwani, Cable.

The macroeconomic security approach was supported by a Russian economic school, which
attempted to quantify economic security, as well as a model developed by Professor Lino Briguglio, which
assesses economic security, taking into account the country's economic vulnerability and resistance level.

The household or individual economic security is the object of microlevel research. Human
economic security is researched by Parthasarathy (2014), Bloom (2010), Brown (2011), Hacker et al.
(2014), Hsieh (2015), Muruthi, Lewis (2016), focusing on the importance of savings and threats to the
quality of life of adults and the elderly. Analysing household, Muller (2015), Nam et al. (2016) Morris and
Deprez (2013) Quinn and Cahill (2016). Economic security of business structures on micro level is studied
by Falovic (2013), Misko and Maliuta (2015), Kasyanova and Kasyanov (2015), Baldzhy (2017), Kocikin
(2016).

Gu Haibing and Sharla Cheung [5] defined national economic security as the ability to resist
external risks and ensure the stable operation and healthy development of the internal economy. This
definition embodies the principle of "focusing on the outside and starting from the inside" in the research
of national economic security. Ye Ping [6] believes that national economic security represents a state
where economic sovereignty has not been seriously damaged and the risk of economic crisis is
controllable. Here, the "state theory" defined by the concept of national economic security is a static
perspective.

Generally speaking, previous studies have defined the categories of national economic security
from two angles.

First, from the perspective of the source that threatens the national economic security, relevant
scholars regard economic security as the ability to resist external shocks or keep a stable state under
external shocks. Moran [7] believes that the weak link of national economic security lies in trade, finance
and currency.

Zimmermann [8] found that ensuring the family's deposit security is the key to the country's
personal economic security and financial system stability, and the continuous reform of the system of
global protection of depositors can cope with the risks brought by financial globalization. Zeng Fanhua
and Cao Shixiong [9] put forward two dimensions of safeguarding national economic security, namely,
resisting external negative impacts and coping with domestic systemic risks.

Some scholars [10-11] put the emphasis of safequarding national economic security on dealing
with foreign shocks. Lei Suo and Chen Lianghui [12] think that the key point of maintaining national
economic security lies in the country itself, and it is necessary to achieve national economic growth, fair
distribution of wealth and improvement of life quality.

The second is to connect national economic security with related concepts.

Wadhwani [13] thinks that economic security is equal to the security of personal wealth, and
analyzes how to manage savings banks to achieve the goal of ensuring the wealth security of wage
earners.

Cable [14] broke through the limitation of national boundaries, put forward the idea of realizing
the economic security of all countries through cooperation from the perspective of "regional economic
security”, and believed that economic security might be affected by four aspects: taking economic policy
as a tool of aggression,; Trade events that may affect national defense security; The degree to which
military capability is influenced by economic strength; Panic caused by global economic fluctuations.



Fan Ying [15] emphasized the importance of economic competitiveness on the issue of economic
security. Ye Ping [16] put forward that the key to economic security is that the economic crisis is
controllable and the economic sovereignty is not violated. Ding Bing [17] equates China's economic
security with the socialist basic economic system without threat or infringement.

In recent research, Zhang Yuyan and Feng Weijiang [1] started from the basic framework of
determining the relationship between security level, security capability and security threats, and formally
defined the core concepts of China's national security in the new era, such as positive security, negative
security and security dilemma, absolute security and relative security, unintentional security and
intentional security, and balanced security.

Lee [18] pointed out that compared with an abstract understanding of the concept of economic
security, it is more important to study four issues: "whose security is economic security, what is the
significance of studying economic security, where the threats to economic security come from, and by
what means to maintain economic security”. Based on the related literature at home and abroad in the
past, this paper holds that the basic category of economic security under the open condition should cover
five dimensions: resource security, industrial security, financial security, information security and
ecological security. China's economic security capability should include not only the ability to resist the
impact of external risks, but also the ability to recover from the impact.

Zhang Hanlin and Wei Lei [22] divided economic security into eight aspects: food security,
employment security, financial security, market security, enerqy resources and environment security,
cultural security, information security, human capital and technology security, and added international
measurement indicators. Generally speaking, these studies understand economic security as "economic
security state" or "economic security capability”, and design corresponding index system for monitoring
and early warning from these two angles.

The relevance of the study is due to the fact that the modern theory of economic security has no
signs of complexity and can not offer unique studying methods and techniques of the economic security
management processes of the national economy, which have an interdisciplinary significance.

1. THEORETICAL ISSUES OF THE NATIONAL ECONOMIC SECURITY ENSURING IN THE
CONTEXT OF GLOBALIZATION

Economic security of the state is one of the main elements of the national security system. It gained
a special significance after the global economic crisis in 2008. Economic security has many definitions. It
is most frequently defined as a state that guarantees smooth development of the national economy
(table 1). The chance to achieve the desired status of a country's economic security should be mainly seen
in internal strengths and consistently and wisely pursued an economic policy. At the same time it should
be noted that the level of economic security is not stable and is likely to change. Therefore, only the
ability to use strengths of the economy and external opportunities, at the same time dealing with
weaknesses and threats coming from the international environment, will guarantee economic security
in the long term perspective.

Considering table 1, it should be noted that there is no generally accepted definition of economic
security. Still, it is possible to identify certain features that provide an overall picture of what this concept
means. Economic security should be understood as the ability of the economy to achieve a relatively fast
and sustainable economic growth and create favourable conditions for raising the level of broadly
understood well-being of citizens under free trade and free flow of factors of production (especially the
capital in the form of foreign direct investment). It should be emphasized that at the current stage of
development of the world economy it is impossible to ensure economic security and overcome
developmental barriers across the country or region. Moreover, it often requires taking global action.
Although the shape of the economic security strategy still largely depends on internal factors such as
economic policy, amount and structure of natural resources, capital as well as human resources.
Economic security of a given country is also dependent on the international economic and political
situation, relations with neighbours and membership in international economic, political and military
structures.

Economic security of the state is a complex and multidimensional issue.

It encompasses various issues which are essential for economic development and for the existence
of a state. Thus, it should be analysed not only from an economic point of view but also from a political,
legal, military, demographic, social, technological and environmental perspectives [Ksiezopolski, 2011,
Mkrtchyan, 2015; Reznikova, 2016]. Since economic security includes many components, its
measurement is a complex issue. Moreover, it refers not only to current situations but also to future
situations, making its measurement much more difficult.



Table 1
Overview of the definitions of state economic security

Author Essence of economic security
B. Buzan [1991] economic security concerns access to the resources, finance and
markets necessary to sustain acceptable levels of welfare and state
power

M. Perczynski [1990] the susceptibility of a country to negative changes in its economic
environment, including external political and economic attempts to
destabilise its socio-political system, development, and defence
capability
7. Stachowiak [1994] a state of national economy, which ensures its highly effective functioning
through the proper use of internal development factors and the ability td
effectively oppose external pressure, which can
disturb its development
. Kotodziejak [1996] the ability of a state’s economic system to use internal development
factors and international economic co-relations in a way which would
guarantee its undisturbed development
E. Halizak [1997] situation in which the economy can develop, generate incomes and
savings for investment, and in which there are no external dangers which
can disturb the economy
Y. Jiang [2007] the ability to provide a steady increase in the standard of living for
the whole population through national economic development while
maintaining economic independence
R. Wtoch [2009] a situation which guarantees economic conditions necessary for survival,
prosperity, and balanced social development within the borders of a given
state, as well as for the preservation and efficient

unctioning of the state’s institutions
K.M. Ksiezopolski [2011] |the undisturbed functioning of the economy — preserving its basic
development  indicators and a comparative balance with the
economies of other countries
K. Raczkowski [2012] relatively balanced, internally and externally, state of functioning of the
national economy, where the risk of occurring imbalances is kept within
acceptable organisational and legal norms and principles of
social coexistence

ECONOMIC SECURITY IS UNDERSTOOD AT TWO (MICRO AND MACRO) LEVELS. ECONOMIC
SECURITY AT MICRO LEVEL.

It can be stated that the micro level examines the individual approach of the economic security
structure of Tamosiiniené and Munteanu (2015) research and the private security of the Glaser (1997)
national security description.

So, the household or individual economic security is the object of micro level research. Many
scientists are examining it. Human economic security is researched by Parthasarathy et al. (2014), Bloom
et al. (2010), Brown (2011), Hacker et al. (2014), Hsieh (2015), Muruthi, Lewis (2016), focusing on the
importance of savings and threats to the quality of life of adults and the elderly. The composite economic
security definition of these scientists is the personal financial provision supply, social integration, health
safety strategies, guaranteeing dignity and quality of life.

Analysing household, Muller (2015), Nam et al. (2016) also emphasize that long-term economic
security and family development depends largely on savings and accumulation of wealth. These scientists
describe economic security as a measure of individual or household capacity. The better are indicators of
economic security, the greater individual or household is protected from the negative factors of the
environment - labor, health, survivors' loss, solvency problems, the more they can expect - quality rest,
comfortable living environment, health insurance, pension fund increase.

Morris and Deprez (2013) analyze the financial sourcing, quality of life and competitiveness of the
working age women in the United States in the labor market, so the understanding of their economic
security is greatly simplified and focused on the ability of the individual to self-care. Their opinion,
economic security, is a financial situation where one can live the way he wants, not the way it is. Quinn
and Cahill (2016) analyzed the influence of different economic vulnerability measures on the general




economic security of the individual. Thus, the definition of their economic security is similar to those
already mentioned, i.e. financial opportunities, solvency, social welfare and sustainability from external
threats.

It needs also to be noticed, that the business enterprises' economic security is analyzing on micro
level. Economic security of business structures is studied by Falovic (2013), Misko and Maliuta (2015),
Kasyanova and Kasyanov (2015), Baldzhy (2017), Kocikin (2016). The definition of the economic security
of these scientists is a condition where resources are used effectively to prevent threats and ensure the
functioning and stable development of the company. They characterize economic security as a
combination of qualitative and quantitative indicators. In order to achieve the highest level of economic
security, companies must ensure maximum safety of the main functional components. Researchers
analyzing the economic security of companies distinguish the following elements of economic security:
finance, human resources, technology and innovation, political and legal environment, ecological
environment and information security.

ECONOMIC SECURITY AT MACRO LEVEL.

Macro level is the country's economic security.

State economic security is a complex and multifactorial system which presents a material basis for
the formation of other components of national security. The economic security assurance is one of the
primary problems of the state, as the emergence of the numerous socio-economic problems in the
country, as a rule, is conditioned by state's failure to take preventive measures or not implementing
them in time. Hence, the state must provide such a level of security which will guarantee internal and
external stability, necessary for normal economic functioning, active participation of country in the
international division of labor and competitiveness, at the same time it will provide a ground to ensure
a sufficient level of security.

Generally, the economic security of the state acts as a system whose main functions are divided
into five groups: protective, regulatory, warning, innovative and social.

The protective function is expressed by the ability to protect the state economic system from
internal and external threats. The implementation of this function is directly related to the formation of
economic resource potential and its effective use.

The regulatory function appears in different economic subsystems through the assurance of state
economic security and application of functional mechanisms targeted to risk neutralization. These
include mechanisms which simulate market self-requlation property as well as eliminates market failures
(market insoluble problems).

The warning function of state economic security is focused on predicting the emergence of
potential crisis situations during economic activity and on preparing economic system to resist them. It
implies socio-economic and organizational-technical measures, the result of which is the strengthening
of the defensive function of the system.

The innovative function acts through non-traditional decisions made by the state on economic
processes and innovative solutions focused on the acceleration of economic development pace or on the
neutralization of possible negative effects of the latter. The results of this function emerge in the
economy mediatedly and, as a rule, are expressed in the form of increase in the efficiency of other safety
functions.

The social function of state economic security system suggests full satisfaction of demands of all
members of society and full compliant of interests. The realization of this function contributes to the
rise of the level and quality of life and guarantees the protection of citizens'rights and freedoms. It should
be noted that this kind of classification of the functions of state economic security system is
conventional, since these functions are interrelated and interdependent and often features of one
function can be repeated in defining another function. The efficiency of ensuring state economic security
depends on the capacity of full operation of these functions together and simultaneously. In addition,
the problems of these functions can be changed in ensuring the individual components of economic
security.

THE SCIENTISTS SEPARATE SEVERAL ECONOMIC SECURITY GOALS:

- stability of economic power and ability to finance defense needs;

- securing "strategic products” (eg energy, etc.);

- diversification of foreign trade;

- independence from dominant players in the international economy;
- security against economic espionage,



- good macroeconomic indicators;

- property security;

- theindividual's social security, at a certain level of livelihood;
- employment secured by jobs;

efficiency of economic activity.
THE C OMPONEN TS OF STATE SECURITY SYSTEM OF ECONOMY
In economic literature the security system of state economy is presented by internal and external
subsystems, which have their own components:

— external security subsystem, including technological, commercial, financial securities;

— internal security subsystem, including technical and manufacturing, food and raw materials,
energy, environmental, informational securities (figure 2).
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Figure 2 — The Main Components of State Economic Security

The technological component of state economic security is characterized by active participation in
international scientific and technological progress, which guarantees the ability of state to apply the
latest technological solutions in national production and ensures the competitiveness of production of
national goods and services in the international market of high-tech products. International experience
shows that the assurance of the component of economic security technology is possible only in the case
when the national economy is placed on the bases of innovative development [2].

Currently the country which has most innovative technological systems in the world is the United
States (according to 2013 data it has 34% of world expenditures made on scientific-technical and
experimental-constructoral operations) [3]. China also pays great attention to the development of
scientific industries. In 2013 China's expenditures on the scientific-technical and experimental-
constructoral operations were amounted to 2% of GDP and 16.5%of the expenditures on that purpose
in the world [3]. European countries also have significant proportion (22.4% in 2013) in expenditures on
scientific and technical operations in the world [3].

The commercial component of state economic security represents a possibly large assurance of
diversification in the country's export and import trade

structure. In the circumstances of geographical diversification the country's exports and imports
will not depend on the "whim" of one or a few big centers. And from the point of view of product
diversification the following indicators are important: the specific gravity of high technology and food in
import, the country's dependence on imports of strategic goods, the specific gravity of competitive and
high-tech products in export.

The financial component of state economic security can be defined as country's capability to
implement independent monetary policy and to provide stable functioning of the financial system
through refunding international loans and gaining, distributing, using and refunding foreign investments
in the presence of adverse external and internal conditions.

In this regard, the following indicators of financial system are important: the establishment level
of securities and financial market, the main directions of financial flows and the possibilities of securing
their repayment, the amount of state budget deficit, free convert of national currency, the internal
resources of exchange rate stability, the level of internal and external public debt, the amount of foreign
exchange and gold reserves and so on.

The importance of industrial and technical component of state economic security leads to the
assurance of manufacturing and technical possibilities of implementation of the expanded reproduction
of the economy. It implies the ability of the economy to meet the needs of society, even in situations
when external or internal economic favorable conditions are disturbed. The failure of this component of
state's internal economic security leads to the growth of dependence on other countries. Today, in this
regard, Japanand the United States are considered more independent from the developed countries,
which imports was 17% of GDP in 2012. And ,for the example, in France, Germany, Great Britain and
Italy in ranged between 25-50%. The states where this indicator ranges between 50-80%, have already
faced the danger of independence loss. These countries are the Netherlands, Czech Republic, Denmark,
Iceland, and so on. Armenia is also included in the states which have crossed the 50% threshold, in 2012.
it was 49%, while in 2013 it was 51%. So, Armenia is already in the danger zone. In the countries (for




example Estonia) where the above mentioned index is higher than 80%, there is a great loss of
sovereignty and the production process is almost entirely conditioned by imports [4].

The food and raw material component of state economic security implies

economic assurance with necessary amount of food and raw material. The provision of food and
raw materials is one of the most important components of state economic security and in the numerous
countries of the world there are laws defining minimum standards for food security. For example,
according to the United States Food Security Act (Food Security Act, 1985), minimum food reserve
requirement is 40% of the average annual consumption.

It should be noted that from the point of view of state food and raw material security the most
significant problem is the dependence from the imported raw materials and foods, which is necessary
to keep on the lowest possible level, based on the state's resource provision.

The next component of state economic security is energetic security, which implies stable supply
of sufficient amount of required enerqy for domestic consumption. For this purpose analyzes are carried
out consistently in all countries, identifying the circumstances the appearance of which could undermine
the country's fuel and energy system activities.

Since 1995 a number of studies have been implemented in Armenia, which were aimed at forecasts
of electricity and natural gas consumption, the development of the production power of gas supply
system with minimum cost , as well as the development of strategy in order to remove from exploitation
Armenian Nuclear Power Station, in the result of which Armenian energetic security concept was
adopted in 2011, according to which in Armenia energy security suggests increase in economic enerqgy
efficiency, development of nuclear energy and efficient use of renewable energy resources.

The ecological component of state economic security is state's ability to prevent and remedy the
gap between public interests and the protection of the environment on time. The problem of
environmental pollution is closely related to human economic activity, so for ecological security it is
necessary to minimize the anthropogenic impact on ozone layer, Flora and Fauna, gene pool and other
environmental components.in this regard there are global problems in the world, the solution of which
is out of the opportunities of one or a few countries.

For instance, in the middle of 19th century the content of CO2 in the atmosphere was 280 ppm,
at the end of the 20th century it was increased up to 370 ppm as a result of fuel use, deforestation, etc.
According to predictions, in the case of not taking preventive measures, it will rich to 450-550ppm level
in 2050, which will lead to global warming with all its unwanted consequences. Therefore, states must
not only take effective measures for providing ecological security, but also to unite their efforts around
global environmental problem.

The informational component of state economic security, in the case of existing internal and
external links suggests such economic activities as a result of which the reliability of information
exchange, increase of the share of nonmaterial actives into national wealth, the increase of information
"relative density" in the process of domestic effect as well as the privacy of production technology are
guaranteed.Information securitie suggests protection of informative area, information appliance only by
its recipients and only in targeted manner, the protection of whole information privacy and availability,
the protection of military, political, economic, social, demographic, informative and telecommunication
management systems. Information security suggests first of all telecommunications security.

THE INDICATORS OF THE NATIONAL ECONOMIC SECURITY

In recent years, foreign scholars' quantitative analysis of economic security can be divided into
model analysis method and index evaluation method according to different understandings of the
factors affecting economic security and the mechanism of economic security. Cable [ 14] analyzed the
influencing factors and mechanism of national economic security by using the international economic
activity confrontation model. Mastuno [23] analyzes the evolution of American academic and political
circles' understanding of the relationship between economy and security from a historical perspective.

Evaluation system is a general tool to analyze the national economic security at present. It is a
common practice to monitor the national economic security situation and predict the national economic
security trend by using the index system, but there are still different understandings about the structure
and content of the index system. At present, domestic and foreign scholars have done a (ot of trials in
the construction of index system.

To interpret the content and the essence of the concept of economic security a system of criteria
is used, but to assess the level of the latter in the modern conditions it is more essential to use thresholds
instead of the parameters of their limits. Threshold-exceeding is considered an obstacle towards the
economic growth and development, resulting in the emergence of negative trends in the sphere of



economic security. According to Seletkov S.N. economic security thresholds are presented as
quantitative parameters, forming the boundary between risk and no - risk zones in the various sectors of
the economy [52, p. 28].

THE ANALYSIS OF EXISTING APPROACHES ALLOWED US TO FORMULATE SOME PRINCIPLES FOR
ECONOMIC SECURITY THRESHOLDS, NAMELY:

1. Economic security thresholds are subject to a dynamic change because of economic and social
trends and paradigms;

2. The growing problems of economic security during the crisis, and as a consequence, the
constant revision of the limit values;

3. An impact of the productive forces in a given country or region of natural and geographical
factors, the state of society, etc. on the dynamic development of the thresholds system the economic
indicators.

4. In accordance with the theory of social stability within a systemic approach for assessing the
level of economic security and performance analysis of the limit values, one should use the entire set of
parameters.

Most of the leading experts in the field of economic security specify the following evaluative
parameters [21, p. 153, 26, p. 44, 48, p. 234]:

1. Quality of life (per capita GDP, the level of income inequality, the availability of material goods
and services for major groups, employability of the population, environmental conditions, etc.).

2. Dynamism and adaptability of the economic mechanism as well as its dependence on external
factors (inflation, deficit of consolidated budget, the effect
of external economic factors, the stability of the national currency, internal and external liabilities);

3. Economic growth rate (the dynamics and structure of national production and income, the
growth rate of industrial production, sectoral structure of the economy and dynamics of individual
industries, the size of investment, etc.);

4. State capacity (natural resources, industrial, scientific and technical).

National Security Strateqy of the Russian Federation contains the main characteristics of the
national security state. They are designed to assess the state of national security and include
assessment of the level of unemployment, the decile ratio (the ratio of the incomes of the richest 10%
and 10% of the population), the growth rate of consumer prices, the share of external public and
domestic debt as a percentage of the total gross domestic product, the degree of resource supply to
such areas as health, culture and education, science as a percentage of gross domestic product, the
level of the annual renewal of weapons, military and special equipment, as well as security and military
engineering technical staff [3, 4, 5 ]. Maximum allowable values of economic security may be
presented as a set of general and socio-economic parameters, in particular [7, p. 51, 21, p. 54, 29, p.
152,

54, p. 79]:

1. Threshold of decline in economic activity, output growth, investment and financial processes,
exceeding which endangers the economic development of the state, its scientific and technological
progress and competitiveness of the economy, maintaining the required level of the potential of the
country (defense, scientific, technical, of innovation, investment and educational qualification);

2. Threshold reduction welfare, level and quality of life, exceeding which leads to serious negative
social situation, social tension in society, the probability of conflict, leak productive “human capital” into
more socially favorable regions;

3. Threshold of reducing the costs of preservation and development of natural ecological
potential, exceeding which entails the emergence of the threat of environmental disasters, destruction
of ecosystems, loss of natural resources as a factor of economic growth, as well as harm to life and health
of citizens.

Thresholds indicators of economic security are determined by national interests of the country in
the economic sphere (table 2).

According to a number of practitioners and scholars the following thresholds of economic security
in the manufacturing sector may be taken into consideration:

1. GDP as a whole - 75% of the national average of G8;

2. GDP per capita - 50% of the mean in terms of GDP countries of the Group of Eight, 100%
of the average GDP worldwide;

3. The proportion of manufacturing - 70%, engineering - 20% in totalindustrial production



of the country;

4. The share of imports in domestic consumption - 30%, including food -
25%;

5. The share of new products in total output - 6%,

6. Investments-25% of GDP [52, p. 39, 63, p. 432, 64, p. 223].

Thresholds indicators of living standards of the population may be presented through the following
parameters: the proportion of the citizens with incomes below the subsistence minimum, - 7%, life
expectancy - 70 years; relation between income 10% of the most profitable and 10% of low-income
groups - 8 times, the unemployment rate - 7% in total population of the country [48, p. 235].

To assess the economic security from the perspective of the financial condition, we can use the
following criteria: the volume of domestic debt - 30% of GDP, external debt - 25% of GDP, budget deficit
-up to 7% of GDP, the volume of foreign currency in cash to the amount of cash rubles - 25%, money -
50% of GDP [27, p. 161]. Summarizing the material of the first part of the paper, we can say that in
modern science, economic security is a scientific-economic concept, meaning availability of abilities,
capabilities and readiness of the national economy to ensure social stability and economic development
in the context of maximizing societal needs and protect the interests of the state and regions in different
areas against internal and external threats.

Table 2
The indicators of national security
Sphere Indicators
1 2

Economic security|Gross domestic product(GDP);

-Average annual growth rate of GDP

The volume of industrial production; -Foreign exchange reserves;

The balance of trade;

The rate of inflation;

The proportion of the cash component of the money supply;

-Surplus(deficit)of the federal budget;

-Investment in the fixed assets;

Budget expenditures on science in budget system levels

Share in GDP surplus(or deficit)of the federal budget

-The proportion of the costs of servicing the public debt in the amount of the
federal budget;

-Innovative products share in total industrial production of mechanical
engineering and metal working.

-Accounts payable share in production volume;

The degree of depreciation of the active part of the fixed assets;

Shares of fully depreciated fixed assets

Food supply The gross grain harvest,

security - Theshare of food, received on imports in total food resources

Social security — |Volume of real disposable income,

- To the subsistence level of per capita income, the average monthly pension, the
proportion of persons with incomes below the subsistence minimum in the whole
population;

- The ratio of incomes of the population between most prosperous and least
secured;

-Index of income concentration

- The proportion of the employed population with sec- ondary and higher
education;,

The share of the unemployed in the economically ac- tive population

Demographic Ratio to the threshold values of life expectancy

security
Environmental  |Ratio to limit values of concentration of harmful sub- stances indicators
security
Military secunty |Expenditure on defense ratio to the thresholds of the proportion of GDP




INDICATORS OF ECONOMIC SECURITY IN THE EXTERNAL SECTOR.

To estimate the foreign trade component of the national economy development, it is proposed to
use an appropriate system of foreign trade indicators that can act as economic security factors.
Accordingly, changing the identified indicators (in an appropriate direction) may identify threats (risks)
to foreign trade security as a component of a country’s economic security. The following system of
indicators of impact on foreign trade security is proposed:

- Exports of goods and services to GDP, % (11) is an important indicator of a country’s integration
into the world economy. It should be noted that the increase in a degree of openness of the economy
(export quota) provides for an increase in the level of involvement of the country in the system of world
trade relations, ability of the national economy to maximize the benefits of foreign economic activity for
economic growth, and increase its level of competitiveness. According to the World Bank, if the country’s
export quota is less than 10%, then such economy is considered relatively closed, from 10 to 25% —
moderately open, from 25 to 35% — fairly open.

- Imports of goods and services to GDP, % (12) determines the degree of dependence of a country
on imports (import quota), the significant growth of which determines the risks of dependence on
economic partners and the situation on world markets.

- Balance sheet index, % (13) is defined as the ratio of import export coverage which is a criterion
for the effectiveness of foreign trade interaction, characterizing how much foreign exchange earnings
from exports cover the cost of import. If the index is more than 100%, then a country has a positive trade
balance. Trade can be considered effective if the balance equals less than 100%, and in fact, this means
that the country has a negative trade balance and such foreign trade cannot be considered effective.

- Exports of goods and services to world exports, % (14) and imports of goods and services to world
imports, % (15) are important indicators that characterize the position (importance) of a country in the
world trade system. Higher values of indicators lead to more influential positions of the country.

- Foreign trade turnover per capita, USD (16) is an indicator that reflects the level of participation
of a country in the world trade system.

- The coefficient of anticipation of growth of exports over imports, % (I7) takes into account the
following: first, the nature of the exports dynamics and imports dynamics, acts as an indicator of growth
of foreign trade activity), and second, acts as a criterion for the effectiveness of trade cooperation. It is
only logical that if this ratio exceeds 100%, then exports growth outstrips the growth rate of imports; if
less than 100%, the rate of change of exports is lagging behind the dynamics of imports growth.

- The trade conditions index (I8) acts as an indicator that characterizes the change in the terms
of trade for the country and is calculated by the ratio of changes in prices of exports and imports. If the
value of this index is more than 100, it can be noted that trading conditions have improved, export prices
have increased faster than import prices; if less — then the terms of trade deteriorated, the rise in export
prices turned out to be less than the increase in import prices.

- Export Concentration Index (19) is an indicator of a country specialization level which
characterizes the degree of market concentration and makes it possible to determine the degree of
narrowness of a country’s export range in comparison with the world structure of exports.

- The Export Diversification Index (110) reveals differences between a country’s trade structure
(group of countries) and the world average export structure.

- High-tech exports to GDP, % (111) is an important indicator of the quality (adaptability) of
foreign trade in a country.

So, the foreign trade component of security depends on the efficiency of a country’s foreign trade
activity, which, in turn, largely determines conditions for formation of the competitiveness level. It should
be noted that a sufficiently high competitiveness level is a provision for a secure environment. Taking
into account the competitive advantages and potential directions of their strengthening will make it
possible to increase the efficiency level of foreign trade activity, achieve a sufficient level of the economy
openness as well as an optimal specialization level thereof in the system of international labor division,
which in turn will help to increase the level of foreign trade security of a country.

2. NATIONAL ECONOMIC SECURITY ENSURING IN THE PEOPLE'S REPUBLIC OF CHINA:
SPECIFICS, CHARACTERISTICS OF THE ELEMENTS AND INDICATORS

The research on national economic security started in 1990s in China, which is an inevitable
reflection of the deep development of globalization and China's accelerated integration into economic
globalization. The theoretical and policy research results in this field over the past 20 years have



concentrated on the deep thinking of domestic academic circles on safequarding national economic
security under the background of globalization.

China has transformed from a poor rural country into one of the main economic powers as a result
of the economic reforms initiated in the late 1970s. The government understood that the country cannot
develop in economic isolation and that in order to accelerate the pace of development it is necessary to
engage in international trade and obtain foreign direct investments. The sources of the success of China’s
economy can be found first and foremost in the government’s effectively implemented economic policy
aiming to integrate China with the world’s economy, the use of foreign capital to modernise the national
economy and the use of the comparative advantage in the form of unlimited cheap labour resources
[Kostecka, 2009].

For many years, the Chinese export-oriented model of development based on FDI and the exports
of labour-intensive goods with low added value has been effective. China has become the world's largest
exporter and holder of foreign exchange reserves as well as one of the largest importers and exporters
of foreign capital in the form of FDI. Moreover, it has developed at an impressive rate which was
unattainable for the world's largest economies [WTO, 2018; IMF, 2018, UNCTAD, 2018]. China is an
undisputed leader in the global economy in terms of the gross domestic product (GDP) dynamics. Since
1978, it has been the fastest growing country in the world with the average annual GDP growth rate
approaching 10%. However, we can observe that the economy of China is slowing down. China's annual
GDP growth rate dropped from the average rate of 9.6% in the period 1978-2017 to 6.9% in 2017 [World
Bank, 2018].

It should be stressed that the slowdown in the Chinese economy is not only

the result of a deterioration in global economy, but also of serious structural problems which the
Chinese economy has struggled with for years. The economic growth mechanism, which relies on the
availability of cheap labour and low production costs, exporting labour-intensive products of low added
value, artificial undervaluation of the yuan, foreign direct investment, foreign technologies and intense
inward investment loses its effectiveness and cannot guarantee a sustainable growth of the economy in
the long term [Kostecka, 2009].

The global financial crisis has shown that the dependence of the Chinese economy on foreign
markets proved to be too high and risky. As the global economic situation deteriorated leading to
a decrease in exports and foreign direct investments, the economic growth in China has slowed down
visibly. In order to control overheating and overcome the crisis, the Chinese authorities tried to change
its development strategy to be less dependent on exports and more based on internal consumption. They
used different economic tools to increase the domestic demand. The anti-crisis measures implemented
by the government, among others, included measures that affect employment (new infrastructural
investments thanks to which new jobs were created) and the country’s social situation (e.g. lower taxes,
social assistance) [Kostecka, 2011].

However, the most important component of China's stimulus package was the investment in
infrastructures, especially in railways, roads, and airports which helped to avoid the surge of mass
unemployment for migrant workers which were under the threat as a result of the collapse of the
external demand. Though the stimulus program was effective to overcome crisis, one of its lasting side
effects was the creation of massive excess capacity in many industrial sectors (e.g. steel, cement,
aluminium, etc.). It should be stressed that if, in the long run, China fails to change its growth model
through structural adjustments, it will not be able to sustain its growth. From a macroeconomic point of
view, China needs to lower its investment rate. Due to the fact that investment rate in China has been
increasing further, it has deepened the problems related to overcapacity.

Initially, overcapacity was overcome by investing more. However, more

investment creates more overcapacity for the future [Yu, 2009]. In the future, if the government
fails to tackle structural problems, and if the growth of domestic consumption fails to increase
significantly, it will be difficult to absorb the overcapacity.

The results of China’s stimulus program were impressive. Thanks to huge stimulus package and
extensive stimulus measures implemented by the government, China began to recover from the global
economic recession quicker than any other major economy. However, the 2007/2008 global financial
crisis revealed a serious weakness of the export-oriented and FDI-driven growth model applied by China
[Kostecka, 2011]. In the early 1980s, China became attractive for foreign direct investment (FDI) which
helped restart the economic growth.

Over the course of time, China became an open economy involved in the global value chains (GVCs),
highly dependent on exports. Becoming a part of the GVCs is an important step towards economic



development, but to achieve a sustainable economic growth not only should developing countries
increase their participation in the GVCs but also move them up. Thus, in order to stimulate growth and
competitiveness China needs to climb the global value chain ladder and move toward high-tech
industries.

Within the last four decades foreign direct investments flowing into China have played a significant
role in the economic growth, because they provided the Chinese economy with access to finances,
advanced technologies or modern management methods. However, the influx of cheap labour-seeking
FDI perpetuates the current development model. Thus, the hitherto model of development, based on low
labour costs and access to cheap resources is disadvantageous in the long run and cannot be the basis of
permanent economic security and prosperity, and can even strand China in the middle income trap. The
adopted model of development is also burdened with high risk, because the increase in wages reduces
competitiveness and attractiveness of the market for foreign capital. Therefore, low wages and cost-
based competition have become an essential structural problem for the Chinese economy and it
requires immediate in-depth reforms, the lack of which is going to prevent China from joining the group
of the highly developed economies. It should be stressed that FDI flowing into China and the focus on
exports are not what the economy needs and may entrench a disadvantageous economic structure,
which may be a threat to future development. At the current stage of China’s economic development,
the inflow of each foreign direct investment has lost its significance.

Much more important from the point of view of economic development is
the quality of the investment and the level of technological advancement. In the longterm perspective,
it is possible to induce the changes in the structure of the economy by targeting investments at the
desired areas of production. Therefore, the policies to attract foreign investors should be more selective.

The table 3 presents the strengths and weaknesses of China's economy.

Table 3
Overview of strengths and weaknesses of China's economy
Strengths Weaknesses
large foreign exchange reserves - hidden unemployment (Chinese statistics do
over 1.3 billion potential consumers not include rural areas)
- access to strategic resources, including rare  |pollution
earth metals - low awareness of intellectual property issues
- high position in rankings of attractiveness |- in manufacturing animitative approach
for investors prevailing
- improving quality of market economy increasing non-wage labour costs
institutions - overly high participation of the state in the
increasing importance of the service sector economy
high adaptability of Chinese companies - relatively low participation of high-tech in
- availability of investment capital for new export
technologies - the economy specialises in the production of
- significant R&D spending (public and goods of relatively low technological
private) advancement level
- increasing number of companies involved in |- local companies base their competitiveness on
R&D low prices
increasing employment in  high and |low quality legal systems and problems with
mid-high
technology companies executing contracts and property laws
- increasing education levels (including |- relatively low numbers of people with
graduates of foreign universities) higher education
- high numbers of university and doctoral low health care expenditures
students - poor position of Chinese higher education
high number of higher education specialties institutions worldwide
- high activity in obtaining access to resources in \underdeveloped continuing education
foreign markets growing local government debt
high biodiversity and diversity of natural
values

The table 4 presents the indicators of the national economic security of China.



Table 4
The indicators of the national economic security of China

Sphere Indicators 2020 2015
Economic security  |Gross domestic product(GDP) 1015986.2billion | 688858.2billion
Average annual growth rate of GDP 2.3% 6.9%
The volume of industrial production 116.1 98.1
Foreign exchange reserves $32165billion $3330.4 billion
The balance of trade $3659billion $5350 billion
The rate of inflation 2.5% 3%
Surplus (deficit) of the federal budget 1832.72billion 1541.92billion
Investment in the fixed assets 52.73 trillion 40.59 trillion
uan uan
Budget expenditures on science in budget
system levels 35095.57billion 1004.91billion
Share in GDP of surplus (or deficit) of the 2.8% -2.3%
ederal budget
Innovative products share in total industrial |52.1% 8.4%
production
The degree of depreciation of the active |4.75% 5%
part of the fixed assets
Shares of fully depreciated fixed assets 5.2% 12%
Food supply security |The gross grain harvest 61674.3million | 61818.4million
tons tons
The share of food, received on imports in |21.3% 20.1%
total food resources
Social security Volume of real disposable income 32189uan 21966yuan
level of per capita income 32188.8yuan 21966.2yuan
the average monthly pension 2940yuan 2251yuan
The ratio of incomes of the mosl 4.6 4.07
prosperous and least secured population
Index of income concentration 27540yuan 21966yuan
The  proportion of the employed 90% 96.3%
population with secondary and higher
education
The share of the unemployed in the 5.2% 4.05%
economically active population
Demographic Life expectancy 77.9 76.3
security

Compared with 2015 and 2020, GDP is much higher, but the growth rate is not as fast as that of
2015. From the consumption decision theory, a conclusion can be drawn: as long as the marginal
propensity to consume increases with income, the fluctuation of consumption growth rate must be lower
than that of GDP growth rate. That is to say, in the economic recession, consumption will fall slower than
GDP, but in the economic boom, consumption will rise slower than GDP. Therefore, consumption can only
"grow steadily”, but it cannot "drive growth". Demand-side growth can only be driven by investment or
export. From the production point of view, the economic performance in 2020 is mainly as follows: GDP
will increase by 2.3% in 2020, and the achievement will not be easy.

In the first quarter, it was severely impacted by the COVID-19 epidemic, and it will recover quarter
by quarter after the second quarter, and the growth rate in the fourth quarter will exceed the same
period of last year; The growth rate of the added value of the secondary industry took the lead in rapid
recovery in the second quarter, and then steadily rose quarter by quarter, with the construction and
manufacturing industries making outstanding contributions, The added value of the tertiary industry
maintained a rapid recovery trend after the second quarter, and the added value of most industries
achieved positive growth throughout the year.

In 2020, the national general public budget expenditure increased by 2.8% year-on-year, and the
general public services, education, health care, national defense, foreign affairs, public security and other
expenditures related to government consumption increased slightly. However, due to the large drop in



household consumption expenditure, the final consumption expenditure jointly determined by household
consumption expenditure and government consumption expenditure will drop, and the final consumption
expenditure will push down GDP by 0.5 percentage points in 2020.

From the perspective of income, the main performance of economic operation in 2020 is as follows:
the growth rate of per capita disposable income of residents in the whole country will rise quarter by
quarter, and the actual growth rate of the whole year will basically keep pace with the economic growth
rate; The growth rate of total profits of industrial enterprises above designated size is rising quarter by
quarter, and the annual growth rate is higher than that of the previous year; The growth rate of general
public budget revenue in China shows a V-shaped trend, employment is still under pressure, and the
growth rate of residents'income is low.

In social security, both per capita income and pension have increased. In life expectancy, with the
development of science and technology, life expectancy will increase in 2020 compared with 2015.
Although the national urban unemployment rate dropped to 5.2% in December 2020, which was the
same as the same period of last year, there were 11.86 million new jobs in cities and towns nationwide
in 2020, a decrease of 1.66 million from the previous year. The Ministry of Education predicts that the
number of college graduates will reach 9.09 million in 2021, an increase of 350,000 over 2020. The
contradiction between the limited number of jobs and the increasing number of graduates means that
the employment pressure is still severe. In 2020, the nominal and actual growth rate of per capita
disposable income in China is lower than that of the previous year, which may reduce residents’
consumption tendency and put pressure on consumer demand. The uncertainties and challenges faced
by China's economic development in the international community have increased sharply. First, the
COVID-19 epidemic has severely impacted the economies of many countries.

The world has entered the deepest economic recession since the Second World War, and the
economy is facing a difficult recovery period, which has brought challenges to China's traditional
development mode outside the market. Second, in recent years, anti-globalization has been on the rise,
and the epidemic situation has further aggravated the trend of anti-globalization. With the normalization
of epidemic prevention and control, the frequency of international investment, culture, tourism and other
activities has decreased, the global industrial chain may face a new layout, and the development mode
of China with traditional resources outside is also facing challenges. Third, although Biden's election has
reduced the uncertainty of Trump administration's decision-making, the game between China and the
United States is long-term. President Biden of the United States has clearly put forward the policy of "the
United States re-leads the world", which is likely to unite with other western countries to block and
suppress China's technology, science and technology and other fields, which also brings challenges to
China's development mode with traditional technology.

3. CHINA'S NATIONAL ECONOMIC SECURITY IN THE EXTERNAL SPHERE: TENDENCIES, FACTORS
AND INDICATORS

China’s international trade and economic cooperation has gradually increased. China's
participation in international trade also has grown rapidly during the period of reform, and its share of
world trade has risen a lot. Chinese economic reforms not only spurred an enormous growth in trade, but
the reforms have transformed the commodity composition as well, aligning China's pattern of trade more
closely with its true pattern of comparative advantage (table 5).

Table 5
International Trade and Economic Cooperation
ltem 2015 2016 2017 2018 2019
7 2 3 4 5 6
Import and Export of 245502.9 243386.5 | 278099.2 | 305008.1 | 315627.3
Goods
(RMB 100 million yuan)
Exports 1471166.8 138419.3 153309.4 164127.8 172373.6
Imports 104336.1 104967.2 124789.8 140880.3 143253.7
Balance 36830.71 33452.1 28519.6 23247.5 29119.9
Import and Export of 39530.3 36855.6 41071.4 46224.2 45778.9
Goods
(USD 100 million)
Exports 22734.71 20976.3 22633.5 24866.8 24994.8
Imports 16795.64 15879.3 18437.9 21357.3 20784.1




Balance

5939.0

5097.1

4195.5

3509.5

4210.7

Import and Export of Services

6541.6

66176.3

6956.8

7918.8

7850.0

(USD 100 million)

Exports

2186.2

2095.3

2280.9

2668.4

2836.0

Imports

4355.4

4521.0

4675.9

5250.4

5014.0

Balance

-2169.

-2425.7

-2395.0

-2582.0

-2178.0

Inward Foreign Direct
Investments
(USD 100 million)

1262.7

1260.0

1310.4

1349.7

1381.3

Newly Established Foreign-
Invested
Enterprises

26575

27900

35652

60533

40888

(FIEs) (unit)

Registered Foreign-Invested
Enterprises

Number of Registered
Enterprises (household)

481179

505151

539345

593276

627223

Total Investment
(USD 100 million)

45390.4

51240.1

68992.4

77738.0

88400.3

Registered Capital
(USD 100 million)

26681.4

31243.4

37107.2

42738.6

50159.7

Capital from Foreign
Investors

20756.7

23918.5

28266.2

323419

37894.5

Outbound Direct Investment
(USD 100 million)

1456.7

1961.5

1582.9

1430.4

1369.1

Economic Cooperation with
Foreign

Countries & Regions
(USD 100 million)

Contracted Value of
Contracted Projects

2100.7

2440.1

2652.8

2418.0

2602.5

Value of Turnover Fulfilled
of Contracted Projects

1540.7

1594.2

1685.9

1690.4

1729.0

Source: China’s Statistical Yearbook, 2020

According to the structure of the state economic security described in the chapter 1 of the master’s
thesis, the external security subsystem includes technological, commercial and financial components.

COMMERCIAL COMPONENT OF CHINA'S EXTERNAL ECONOMIC SECURITY

One of the most important threat to China’s external economic security is the high reliance on
exports and susceptibility to fluctuations in global economy (figure 3).

Once trade liberalization began, and the leadership allowed market prices rather than planners to
guide exports and imports, trade flourished. Economic incentives to export such as a more realistic
exchange rate, the rebate of indirect taxes on processed exports, the duty drawback on inputs used in
processed exports, the reduction of barriers to export, and the growing role of foreign-funded firms as
exporters fueled an explosion of Chinese exports. That in turn provided the foreign exchange to finance
a dramatically higher volume of imports.

By 2000, China had become the world’s seventh largest trading nation and the second most
important destination for foreign direct investment. But, as Lardy points out, China still maintained high
levels of protectionism in selected sectors and was far from meeting international rules for protecting
intellectual property rights. Joining the WTO would help open China’s markets, further domestic
economic reform, and bring China into closer compliance with the rules of a liberal international trading
regime.
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Figure 3 — Trend of China's dependence on foreign trade, 1978-2021

The China’s accession to the WTO has also had a huge impact and impact on the country’s export
trade pattern. It has made China’s exports face new national economic security challenges while coping
with the negative impact of the Asian financial crisis that has not yet been completely eliminated.
challenge.

Since the reform and opening up in 1978, China's foreign economy and trade have developed
rapidly. In 1978, China’s export value was only 9.57 billion yuan per US dollar. By 2002, it had reached
325.57 billion US dollars, an increase of 33 times from the current price. The total export trade volume
grew at an annual average rate of 16.4%, surpassing national production in the same period. The average
annual growth rate of gross GDP. In 1997, China became one of the world's top ten export trading
nations. In the next few years, the proportion and ranking of my country's export trade in the world's
total exports continued to rise.

The outbreak of the US subprime mortgage crisis in 2008 brought a serious impact to the world
economy. Under the correct leadership of the party, the Chinese economy was able to quickly resume
stable operations. In 2010, China became the world'’s first exporter and second largest importer, and it
has remained for three consecutive years. In 2013, China's total import and export of goods surpassed
the United States, becoming the world's largest trading country in goods.

In 2018, China's total import and export of goods was 4.623 trillion U.S. dollars, ranking first in
the world for two consecutive years following 2017. As the U.S. unilaterally expanded trade frictions
again and the U.S. set up more stringent and unreasonable trade barriers, Sino-U.S. trade was greatly
impacted. In 2018, the EU replaced the United States as China's largest trading partner, with a total
import and export volume of 4,316.12 billion U.S. dollars. The United States retreated to second place
with an import and export volume of US5401.72 billion, and the import and export volume between
China and ASEAN countries ranked third at USS372.15 billion.

Affected by the subprime mortgage crisis that broke out in mid-to-late 2008, the total import and
export trade volume in 2009 dropped from USS$25,63.26 billion in 2008 to USS2207.54 billion. Its
growth rate fluctuated sharply, from 17.8% in 2008 to-13.9% in 2009, reaching the lowest value in the
11 years from 2008 to 2019. After the subprime mortgage crisis, the Chinese government issued a series
of policies aimed at economic cyclical fluctuations to stabilize the domestic market. When the global
economy was in recession, China's economy faced difficulties and the policy had achieved obvious results.
After 2009, import and export trade began to rebound and showed relatively rapid growth. In 2010



alone, it surpassed the 2008 level. After reaching the peak in 2014, there was a cyclical decline. Although
2016 was affected by the trade war provoked by the United States, China's import and export trade
remained stable, and the import and export trade continued to grow from 2016 to 2018. With the
expansion of unilateral trade frictions in the United States, the total import and export volume in 2019
fell to USS457.13 billion.

At the same time, we should also see that behind the high growth of China's

exports, there are many deep-seated contradictions and problems that have been exposed after
the outbreak of the Asian financial crisis. After the Asian financial crisis, affected by many factors, my
country's export growth rate dropped sharply. The export growth rate dropped from 21% in 1997 to 1%
in 1998. Foreign trade exports once fell into an embarrassing situation of stagnation. The China’s
accession to the WTO has also had a huge impact and impact on the country’s export trade pattern. It
has made China’s exports face new national economic security challenges while coping with the negative
impact of the Asian financial crisis that has not yet been completely eliminated challenge.

Overall, despite significantly rising domestic and international risks and challenges, China’s foreign
trade scored both steady growth in quantity and continuous improvement in quality throughout the year
of 2020.
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Figure 4 — Import and Export Trade Volumes and Growth Rates in 2008-2019

The analysis of the data in the figure 4 shoes the perspective of the import and export growth rate
curve, the curve presents a dynamic trend of great ups and downs. The growth rate gradually dropped
from 17.8% in 2008 to-13.9% at the bottom of 2009, and then rapidly increased to 34.7% the following
vear, with a peak difference of up to 48.6%. After that, it dropped rapidly to 6.2% in 2012, and then
declined to varying degrees, until it recovered in 2016, and then dropped to

-1%in 2019. It can be seen that the growth rate of import and export trade volume has fluctuated
with a relatively large low-bending curve, and the rate of change has been volatile in recent years.

Trade has become an increasingly important part of China’s overall economy, and it has been a
significant tool used for economic modernization. As reported by WTO in 2020, exports of goods in 2019
were USD 2,499.4 billion and imports USD 2,078.4 billion, while exports and imports of services in
2019 reached USD

281.6 billion and USD 497 billion respectively. According to the World Bank data of 2019, China's
trade surplus for goods stood at USD 425.2 billion, an increase from USD 395.1 billion in 2018. The
overall trade balance (including services) was USD 164.1 billion in 2019, from 103 billion the previous
vear (table 6).

Table 6
China'’s foreign trade main indicators in 2015-2019
Foreign Trade Values 2015 2016 2017 2018 2019
Imports of Goods (million USD) 1,681,951 (1,587,431 1,843,793 (2,135,748 |2,078,386
Exports of Goods (million USD) 2,274,949 (2,098,161 |2263,345 |2,486,695 (2,499 457
Imports of Services (million USD) 466,330 453,014 464,133 520,683 496,967
Exports of Services (million USD) 285476 208,488  |226,389 269,697 |281,651




Exports of Goods and Services (million (2,560,425 (2,306,649 (2,489,734 2,756,392 |2,781,108
USD)

Imports of Goods and Services (million (2,148,281 2,040,445 (2,307,926 |2,656,431 (2,575,353
UsD)

Trade turnover in Goods and Services 4,708,706 4,347,094 (4,797,660 |5412823 |5356,461
(million USD)

Trade balance in Goods and 412,144 (266,204 181,808 (99,961 205,755
Services (million USD)

Foreign Trade (in % of GDP) 39.5 36.9 37.6 37.5 35.7
Imports of Goods and Services 18.1 17.3 17.9 18.3 17.3

(% of GDP)

Exports of Goods and Services (in % of |21.4 19.6 19.7 19.1 184

GDP)

Source: World Trade Organization (WTO).

The analysis of the information presented in the table 6 shows that in 2019 China’s exports of
goods and services was 2781108 million USD dollars, the share of exports in GDP (export quota) was
18,4%. The trade turnover was 5356461 million USD dollars, and trade balance was positive 205755
million USD dollars.

Thanks to its enormous trade surplus over the past few years, China has become the world's largest
exporter and ranks second among the world'’s largest importers. Despite its strict policies, the country is
fairly open to foreign trade, which represented 35.7% of its GDP in 2019 (World Bank, 2020).

At the same time nowadays we can a tendency of decreasing of positive trade balance in China.
Compared to 2015, the trade turnover increased in 13%, while the positive trade balance decreased in
20.6%. From one side, this a negative trend, from the other side, it reflects the change of China
development strategy from export-oriented to domestic demand oriented. At the same time, it still
means the high dependence of China’s production on imports.

FINANCIAL COMPONENT OF CHINA'S EXTERNAL ECONOMIC SECURITY

Since China's reform and opening up in 1978, thousands of foreign-funded companies have entered
China. In 1979, the first home appliance company and the first foreign-funded company to enter the
mainland market was Matsushita Electric. Pierre Cardin, who has just passed away, was the founder of
Pierre Cardin, the first foreign-funded apparel company to enter China, KFC, the first to open a fast food
chain brand in China, IBM, which entered China in 1979, and Volkswagen, etc. The leading company in
the industry. The investment, establishment and business development of these foreign companies in
China have played a very important role in China’s economic take-off. On the one hand, foreign
companies have brought advanced technologies, products and management systems and
management experience. On the other hand, they have been in the past few years. Cultivated a large
number of outstanding industry talents, these industry talents have also led to the great development of
various industries in China, as well as the rapid advancement of industry technology and management
level, and enhance the competitiveness of various industries in China, which will help China quickly enter
and occupy the world after its entry into the WTO. The market has laid a very important talent
foundation for becoming the world's second largest economy.

China is one of the leaders in the world in FDI inflows and its FDI outflows also grow rapidly in
recent years.

According to UNCTAD's latest Global Investment Trends Monitor released on 24 January 2021,
Global foreign direct investment (FDI) flows fell 42% worldwide in 2020 compared to 2019, but grew
12% in East Asia. In this global context, China's FDI increased by 4% during the same period of time, a
result helped by an 84% rise in the value of Mergers and Acquisitions transactions, mostly in information
services and the e-commerce industries. In 2019, seven of the top 20 host economies were developing
economies.

A host of factors influence FDI in China, such as availability of world investment capital, stability,
government regulatory policy and local Chinese market and business climate.

Capital Availability National government policies can be a double-edged sword, especially those
that favor state entities at the expense of privately-held firms, as is the tradition in China. This has
historically made China a less favorable investment destination, where investors looking to set up
manufacturing facilities there have encountered high start-up costs, heavy legal exposure, and other
compliance entanglements. On the other hand, the Chinese government promotes investment in
commercial and entrepreneurial activities by providing attractive financial incentives in the form of tax



breaks, grants, low-cost government loans, and subsidies. Such government-sponsored inducements can
ultimately boost profitability, and help businesses succeed quicker.

The sheer size of China’s population makes it an attractive nation for investors to commit capital
to higher-end industries like healthcare, information technology, engineering, and luxury goods.
Furthermore, economic growth and FDI can start a "success domino effect.” In essence, the more FDI a
region attracts, the more it grows, which in turn stimulates more FDI, to create overall sustained growth.

DYNAMICS OF FDI INFLOWS IN CHINA.

After China's accession to the World Trade Organization, a rapid momentum of foreign investment
began. The investment industry has become more and more widely distributed, and remarkable results
have been achieved in all aspects.

In 2019, China was ranked the world's second largest FDI recipient after the United States and
before Singapore (figure 5). The country is the largest recipient in Asia. The implementation of
projects and the expansion of production investments, such as those of BASF (Germany), Exxon
Mobil (USA) and automotive multinationals such as Tesla (USA), Toyota (Japan), Volkswagen and Daimler
(both German), have helped to sustain growth.
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Figure 5 — FDI flows Inward, Million US dollars, 2005 - 2020

China was ranked 3 1°¢ out of 190 countries in the World Bank's 2020 Doing Business report, a
major improvement from 2019, when it was ranked 46th out of 190. China was one of the top 10
economies to improve the most between the 2019 and the 2020 reports. This progress reflects
improvement in a wide array of subcomponents ranging from procedures for starting a business to
measures to improve electricity access and get construction permits. The country demonstrated reform
agendas that aim to improve the business regulatory environment in the country over the course of
several years. The reforms mainly focus on increasing the efficiency of business processes, such as tax
cuts, trade with tariff cuts, and reduced barriers to foreign investors. In order to attract further foreign
investment, the country has introduced mechanisms to improve the delivery of major foreign investment
projects, reduce import tariffs, streamline customs clearance, and establish an online filing system to
requlate FDI. With a wealth of employees and potential partners eager to learn and evolve, the country
is a base for low cost production, which makes it an attractive market for investors. Nevertheless, certain
factors can hinder investments, such as China’s lack of transparency, legal uncertainty, low level of
protection of intellectual property rights, corruption or protectionist measures which favour local
businesses. FDI inflows to the high-tech sector have been rising significantly and currently account for
almost a third of total inflows.
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Figure 6 — Foreign direct investment, net inflows (BoP, current USS) - China
Source :https.//data.worldbank
This statistic displays the value of foreign direct investment (FDI) inflows to China from 2010 to
2020. In 2020, the value of FDI inflows to China amounted to approximately 187.17 billion U.S. dollars

(figure 6).

Table 7
Utilization of Foreign Capital
Number of Projects (unit) Total Amount of Foreign Investment Actually
Utilized (USD 100 million)
Year breign Direct preign Direct
Investment Investment
7 2 3 4 5

1985 3745 3073 47.60 19.56
1990 7371 7273 102.89 34.87
1995 37184 37011 481.33 375.21
2000 22347 22347 593.56 407.15
2001 26140 26140 496.72 468.78
2002 34171 34171 550.11 52743
2003 41081 41081 561.40 535.05
2004 43664 43664 640.72 606.30
2005 44001 44001 638.05 603.25
2006 41473 41473 698.76 658.21
2007 37871 37871 783.39 747.68
2008 27514 27514 952.53 923.95
2009 23435 23435 918.04 900.33
2010 27406 27406 1088.21 1057.35
2011 27712 27712 1176.98 1160.11
2012 24925 24925 1132.94 1117.16
2013 22773 22773 1187.21 1175.86
2014 23778 23778 1197.05 1195.62
2015 26575 26575 1262.67 1262.67
2016 27900 27900 1260.01 1260.01
2017 35652 35652 1370.35 13710.35
2018 60533 60533 1349.66 1349.66
2019 40888 40888 1381.35 1381.35

Source: China’s Statistical Yearbook, 2020



DYNAMICS OF FDI OUTFLOWS IN CHINA.

Nowadays China’s FDI outflows are growing quickly. Since 2000, China's outward foreign direct
investment (OFDI) has grown at an accelerating rate as a result of a switch in government policy to
strong encouragement of Chinese enterprises to "go global." The bulk of this investment has been into
the primary and tertiary sectors, with relatively little so far going into manufacturing. Most has gone to
Asia, but Chinese investment is now spreading throughout the world.
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Figure 7 — FDI flows Outward, Million US dollars, 2005 — 2020

Source: Benchmark definition, 4th edition (BMD4): Foreign direct investment: financial flows, main
aggregates

The statistics display the value of foreign direct investment (FDI) inflows to China from 2010 to
2020. In 2020, the value of FDI outflows to China amounted to approximately 109.922 billion U.S. dollars
(figure 7).

The Government has been slow to tackle administrative obstacles to Chinese companies wishing
to invest abroad, but has recently begun to relax them. The global crisis has presented opportunities for
Chinese multinationals, which were less seriously affected than their counterparts in the developed
world, to raise their stake in the world economy.

TECHNOLOGICAL COMPONENT OF CHINA’S EXTERNAL ECONOMIC SECURITY

Nowadays China’s role in in the international technological market is expanding. Developing
countries in parts of Asia are taking some large strides in the area of high-tech development and world
high-tech exports, accentuated by China beginning to overtake the US to lead the globe in this sector
since 2000. In 2013 the world witnessed the US lose its leading place in high-tech exports to China, which
surpassed the US as number one by nearly 6.5%. Other countries that are still developing and beginning
to compete in the high-tech export market include Indonesia, Malaysia, South Korea, and Vietnam. Some
economics experts think that their prospects could hinge on changes in government policy, political
leadership, and in business practices. These countries remain near the top 20 in high-tech exports across
the globe, which is a good position to have as they continue to develop their role in the world trade
market.

The global rank of countries by high tech exports is presented in the table 8

(first 60 countries of the rank 2019).
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High-technology exports by countries, current US dollars

China S715302 940 183,00
Germany $208 148 360 615,00
United States 5153923490 830,00
Korea, Rep. 5153 546 690 360,00
Singapore $150 031230 830,00
France $120 534 304 793,00
Japan 5103896 710 397,00
Viet Nam 590430 118 220,00
Netherlands S86 980 976 671,00
Malaysia $86 900 596 733,00
United Kingdom 576 894 056 310,00
Mexico S75162 629 529,00
Thailand 540 141 556 044,00
Ireland 539354 584 461,00
Czechia S37 656 863 124,00
Philippines $35 825 934 134,00
Belgium 533078 387 589,00
ltaly 532548 431 190,00
Canada 531536892 938,00
Switzerland S29872 166 791,00
India $23470537 791,00
Poland $19829 127 576,00
Hungary S18426 664 252,00
Sweden S17416 511 319,00
Austria 515959 507 308,00
Spain S15036 520 591,00
Israel S12 563 738 000,00
Russian Federation 510756 539 589,00
Denmark 59579549 585,00
Brazil 59391878 589,00
Slovak Republic S8 048 021 844,00
Romania 56994 469 286,00
Australia S6347419 761,00
Indonesia S6 281266 981,00
Norway S4610571 780,00
Finland $4563213722,00
Turkiye 54 280 200 491,00
Portugal 53594679 150,00
Lithuania S2 526 907 344,00
Slovenia 52333128 839,00
Kazakhstan S2247383 121,00
Bulgaria S2 098 844 335,00
South Africa $1832 83075800
Greece S1778 203 351,00
Estonia S1734953 94900
Latvia S1469 863 747,00
Ukraine S1165828 545,00
Costa Rica S1154572 202,00
Morocco S1017 946 700,00
Croatia S952 468 294,00
Tunisia 5840 506 111,00
Luxembourg 5790 975 094,00
Belarus S756 847 198,00

Table 8



Malta S754560019,00
Colombia S753 151214,00
United Arab Emirates 5679 396 253,00
Chile S672 13355700

New Zealand S572 744 454,00
Argentina S$561915855,00

Source: The World Bank data

Not surprisingly, the top countries for high-tech exports also spend a great amount of money on
the research and development (R&D) of high-tech commodities. As a matter of fact, in some cases they
may be spending at ten or more times as much as their foreign competitors. The prospect for diverting an
increased level of funding into R&D leaves plenty of room for other countries to develop their own
technologies and fight for a position in global high-tech exports. However, new developments in the high-
tech world means that smaller countries must strive to keep up. Keeping up with high-tech improvements
might be a challenge, as new development takes money and some of the top contenders are still working
to elevate their status from that of a poor developing country.

Most times, the cost of labor is cheaper in developing countries, so it comes as no surprise that the
leading countries in exporting high-tech gadgets are often having their products created outside of their
own countries. For example, China outsources its high-tech exports as joint ventures which may seem to
increase the exports from those developing countries. Those countries have individuals who think about
how to improve on the technologies that they see in the factory. This creates opportunities for
technological advances in these countries, which may enhance the developing country’s chances for
competing on the world market for high-tech exports.

According to the figure 8, in 2020, China's exports of high-tech products exceeded that of the
United States, and the overall scale showed a trend of continuous expansion. In terms of imports, it lags
behind the United States. At the same time, the proportion of China's high-tech exports in China's foreign
trade exports is increasing. The export of high and new technology shows a trend of continuous
expansion, which proves that the export of high and new technology products in China develops rapidly
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Onone hand, China's high-tech products mainly absorbed and transformed the technology of other
countries, and the workload of R&D personnel would affect the absorption and transformation of foreign
technology, thus significantly affecting the export of high-tech products, At the same time, the number
of patent grants reflecting China's independent innovation ability has no significant impact on the export
of high-tech products. After the financial crisis, on the one hand, the developed economies represented
by the United States, in order to correct the imbalance of their own economic structure and the world



economy and maintain their central position and dominance in the world economic structure, changed
their own economic policies and foreign trade policies, and imposed various restrictions on the export of
technology and FDI.

On the other hand, China's technological level has been greatly improved, which has basically
reached the international level. Most of the technologies can not rely on absorbing foreign technology to
enhance their competitiveness, but can only rely on independent innovation to promote the export of
high-tech products. Therefore, the number of patent authorizations reflecting the performance of
technological innovation has a significant impact on the export of high-tech products.

Table 9
Statistics on Scientific and Technological Activities in China, 2015-2019
ltem 2015 2016 2017 2018 2019
Statistics on R&D Input
Full-time Equivalent of R&D Personnel 375.9 387.8 403.4 438.1 |480.1
(10 000 man-years)
Basic Research 253 27.5 29.0 30.5 1392
Applied Research 43.0 43.9 49.0 539 |61.5
Experimental Development 307.5 316.4 3254 353.8 |379.4
Expenditure on R&D (100 million 14169.9 15676.7 | 17606.1 | 19677.9 22143.6
uan)
Basic Research 716.1 822.9 975.5 1090.4. |1335. 6
Applied Research 1528. 1610.5 1849.2 | 2190.9 |2498.5
Experimental Development 11925.1 13243.4 | 14781.4 | 16396.7 18309.5
Government Funds 30713.24 3140.8 3487.4 3978.6 |4537.3
Funds from Enterprises 10588.6 11923.5 | 13464.9 | 15079.3 16887.2
Ratio of Expenditure on R&D to GDP 2.06 2.10 2.12 2.14 |2.23
(%)
Statistics on S&T Outputs and Results
Scientific Papers Issued (10 00 pieces) 164 165 170 184 |195
Publication on Science and Technology 52207 53284 54204 53629 |52067
(kind)
Number of Major Achievements in 55284 58779 59792 65720 (68562
Science and
Technology (item)
Number of National Invention Pries 66 66 66 67 65
Awarded (item)
Number of National Scientific and 187 171 170 173|185
Technological
Progress Prizes Awarded (item)
Number of Patent Applications (piece) 2798500 3464824 | 3697845 | 4323112 | 4380468
Inventions 1101864 1338503 | 1381594 | 1542002 | 1400661
Statistics on Export and Import of
High-tech
Products and Technical Market
Total Value of Export and Import of 12033 11272 12515 14185 |13685
High and New-tech
Products (USD 100 million)
Export 6552 6036 6674 7468 7307
Import 5481 5236 5840 6717 6378
Transaction Value in Technical Market 9836 11407 13424 17697 (22398
(100 million yuan)
Notes:

a) Since 2017; number of patent applications accepted change to number of patent applications.
The same applies to the relevant tables following
b) Ratio of expenditure on R&D to GDP was revised by use of latest up dated historical data of

GDP.



Data sources: China statistical yearbook 2020.

The table 9 shows that in 2012-2015 after the financial crisis, among the three factors of patent
authorization number, R&D staff full-time equivalent and R&D internal expenditure, the number of
patent authorization reflecting technological innovation performance significantly affects the export of
high-tech products. In 2012-2020, the exports of high-tech products increased by 0,301% for every 1%
increase in the number of patents granted in China.

CONCLUSION

Thus, state's economic security is a system composed of interrelated and complementary elements
(components), and state's economic security level depends on the security of its each component.
Moreover, we believe that all discussions which state that one of above mentioned components is more
or less important, and more attention should be focused on state security. State economic security is a
complex concept, and the whole security is connected to separate security levels of its components.
Therefore, the primary task of the state is to provide appropriate security level for each component of
state economic security, through which the state economic security will be guaranteed. It should also be
noted that the constant changes in the world, taking place around the political, economic, social, military
and other issues, also change the nature and content of economic security threats, and they demand
equal and simultaneous changes in the policy of states' economic security system.

The academic circles have concentrated on the policy research of ensuring economic security,
reaching consensus in some fields, but it also shows that the research vision of ensuring national
economic security needs to be further expanded. It can be seen that the research fields of national
economic security are complex, but the main lines of research are clear, and the depth and breadth of
research are constantly improving with China's further opening to the outside world and accelerating its
integration into globalization, which fully reflects the domestic scholars' grasp of the laws governing the
safe operation of national economy under the background of globalization, and also reflects the
maintenance of national economy.

Guaranteeing long-term economic security is a priority for the economic policy of any state. The
effectiveness of any strateqy of building economic security is largely dependent on recognising and
optimising the utilisation of internal and external conditions. In 2018, China is celebrating the 40th
anniversary of its reforms and opening-up which has led to the spectacular growth and impressive
reduction of poverty. Over the past 40 years, the Chinese strateqy of ensuring economic security has been
successful. China has undergone tremendous changes from a centrallyplanned to market economy that
have transformed an impoverished country into an economic power. Currently, the Chinese economy is
an unattainable role model for many developing countries. However, we can observe that the economy
of China is slowing down, because the sources which were the foundation of the growth are slowly losing
their driving power. In order to ensure economic security in the long run and maintain a stable economic
growth as well as avoid the middle income trap China has introduced the BRI. It should be stressed that
the main motive behind the Chinese Belt and Road initiative is to develop transport and energy
infrastructure which will allow China to gain access to natural resources and new markets. An efficient
transport network will facilitate trade, while energy infrastructure will prevent problems with energy
and resource supply, which the Chinese economy needs. The New Silk Road concept aims to use the
advantages of the Chinese economy and the states participating in the initiative to stimulate its economic
growth. Therefore, it is a strategy of providing long-term economic security.

China belongs to the fastest growing economies in the world, with a significant economic,
demographic, and military potential as well as a growing international position. Within one generation
China has transformed from a poor rural country into one of the main economic powers. Furthermore,
during the 2008 economic crisis China’s economy was one of the few which continued growing. However,
nowadays we are witnessing an economic slowdown, because the current engines of growth are slowly
losing their power to drive the Chinese economy. China needs new growth impulses to maintain stable
economic growth and avoid the middle income trap. In order to overcome middle income trap and to
sustain economic growth Xi Jinping has introduced the Belt and Road Initiative. This initiative comprises
the land-based Silk Road Economic Belt and the sea-based 2 1st Century Maritime Silk Road. The
Belt and Road Initiative is an ambitious long-term strategy focused on infrastructure development,
promotion of broadly understood connectivity and integration between Asia, Europe and Africa. Since its
announcement, the concept has been gradually gaining in importance and has finally become the key
instrument of the Chinese foreign policy and a major element of economic development strategy. The
aims of the paper are to identify the most significant internal and external factors affecting the economic



security of China and assess the importance of the Belt and Road Initiative for China’s future
development.
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Abstract

In the context of the active introduction of digital technologies into the life of society,
significant changes are taking place in the field of financial control. This thesis examines the key
features of this process in the era of digitalization, highlighting several important aspects. The
thesis emphasizes that adapting to the new realities of the digital age is an integral part of
effective financial control, and successful organizations must strive to continually improve their
methods and tools in this area.

Keywords: finance, public finance, digitalization, transformation

Introduction

In the modern era, one of the key directions of the country’s development is the process of digital
transformation, which is covering all areas of public activity. The economic transformation of the country
is carried out using innovative technologies, such as robotization, artificial intelligence, internet of things
and big data processing. The role of digitalization at the present stage of development of our society is
quite enormous. This is determined by the fact that it affects almost all areas of everyday life, and in
some cases it is simply impossible to do without it. Public finance, which is undergoing significant changes
under the onslaught of the digital era, is no exception [1].

The result of the digitalization process will be the creation of a new world based on digital
technologies, in which new values and management technologies arise. Digitalization is the integration
of modern digital technologies into various areas of life and production, including science, education,
economics, and even traffic management, and the list can be continued endlessly. This concept is actively
used in every country without exception. This can be compared and equated in importance to the
industrial revolution, and even called the fourth industrial revolution or digital revolution.

In modern countries, the main emphasis on the implementation of digitalization falls on the
economy, Which is gradually becoming “digital” thanks to data processing by using digital technologies.
Digitalization of the financial sector is becoming an integral component of the development of the global
economy. Progress in the field of information technology, resulting from advanced scientific
achievements, opens up opportunities for improving the mechanisms and tools for conducting effective
financial control in the public financial management system. Modern socio-economic conditions are
significantly changing financial relationships in the country, which requires an in-depth study of these
processes and modernization of the system of state financial control.

Literature review

Financial control is a set of activities and operations aimed at checking financial aspects and
related issues in the activities of business entities and management bodies. This process is carried out
using specific forms and methods of organization, which include analysis of financial statements,
monitoring of budget processes, monitoring the fulfillment of financial obligations, and other tools aimed
at ensuring effective management and financial stability.

Kaluzhsky defines the digital economy as a communication environment of economic activity on
the Internet, as well as forms, methods, tools and results of its implementation [8]. Uksumenko claims
that, digitalization of the economy significantly expands the possibilities of financial control [2]. Other
authors believes that the importance of financial control in the field of financial management is quite
large, since it ensures the functioning and compliance with state policy in the field of financial security
[3]. Bakalo agrees with this opinion, and notes that today financial controlis in serious danger, since with
the development of computer technology and artificial intelligence (Al), a new type of crime inevitably
begins to appear - cybercrime, which affects not only Internet users, but and the state [4].

Morozov also adheres to the opinion that the digitalization of the economy has a specific impact
on financial control. The control process is simplified, the efficiency and accuracy of the response of the
government entity increases, and administrative costs for carrying out control and supervisory activities



are reduced [5]. The digitalization of financial control, which is a “comprehensive legal and institutional
transformation” [6], generally has a positive effect on the development of financial legislation.
Information systems and digital services supporting public administration [7] simplify the procedure for
collecting, processing and storing information about the financial and economic activities of controlled
entities, and also lead to a reduction in administrative procedures that have long leveled the obligatory
nature of financial legal relations.

Based on the opinions of the above authors, we can say that, financial control, characterized by
activities such as analyzing financial statements and monitoring budget processes, plays a crucial role in
ensuring effective management and financial stability. The advent of the digital economy, as noted by
various authors, not only expands the possibilities of financial control but also introduces new challenges,
such as cybercrime. However, digitalization simplifies the control process, enhances government
response efficiency, and contributes to the positive transformation of financial legislation. Overall, the
integration of digital tools positively impacts the effectiveness and efficiency of financial control in the
evolving economic landscape.

Analysis and discussion

The use of digital tools is relevant in the work of control authorities who seek to obtain up-to-date
and high-quality information about the activities of objects under their control or supervision. Digital
forms of relationships in the field of control and supervision are changing the principles of control. There
is a transition from an adversarial model, characterized by an emphasis on inspections and limited
monitoring, to a partnership model, where the emphasis is on minimizing verification procedures, and
monitoring becomes the basis of control activities.

The impact of digital transformation on the financial system is one of the most noticeable and
profound, which is associated with the development of electronic government, the rapid spread of
electronic payment services, lending without intermediaries, and interest in transactions in the
blockchain and cryptocurrency. The future of the financial system is determined by four areas:
digitization of payments, platform, sharing, big data. The state’s task is to formulate “rules of the game”
that are understandable to all actual and potential participants. In this aspect, first of all, we need to
talk about creating a general environment of trust in the digital financial space. It should be noted that
the digitalization of control activities in the field of public finance allows us to talk about the formation
of new principles for control over public finances. In our opinion, these principles should look like this: the
principle of minimizing risks when carrying out control activities, the principle of minimizing digital risk
(cyber risk), the principle of non-interference of artificial intelligence in the activities of control subjects,
the principle of simplicity of functioning of information technologies in control activities, the principle of
information security. The latter principle is similar to the above-mentioned principle of minimizing digital
risks, however, if the latter implies the protection of information entered on electronic media, the
principle of information security proclaims the protection and protection of information in general [9].

Citizens and organizations subject to verification and monitoring activities express a clear interest
in digital control. For them, the value of digital control is manifested in its positive changes, in the
benefits that it brings to the practice of the control and supervisory sphere. Electronic and digital forms
make interaction with regulatory authorities easier, making it more open and less burdensome. This
reduces the burden on the objects of control and reduces the risks of corruption by eliminating direct
interaction between participants in control activities.

Automation and typification of procedures in the field of control and supervision ensure maximum
clarity and transparency of relationships. The activities of inspection bodies become open to inspected
organizations. The latter have the opportunity to familiarize themselves with the requirements governing
their activities, evaluate their digital profile on a daily basis, regularly receive information about emerging
risks in work and technological processes, develop an action plan to eliminate violations and follow it
without waiting for inspectors to arrive. This helps to increase the level of trust between subjects and
objects of control.

Many countries are actively implementing various systems, including an integrated public financial
management information system, to ensure transparency, openness and accountability of government
at the state and municipal levels, as well as budgetary and extra-budgetary funds and institutions at both
levels. This system also improves the quality of financial management of these organizations through the
formation of a single information space. The Electronic Budget system is focused on a number of
functionalities:

a) ensuring transparency of information about the financial position of public legal entities, state
and municipal institutions, as well as the assets and liabilities of these organizations;



b) creation of a platform for the relationship between budget and strategic planning, monitoring
the achievement of financial results in the process of implementing national programs and assessing the
quality indicators of the performance of functions;

¢) ensuring open access to information on the planned and actual financial results of government
bodies, budgetary and extra-budgetary funds, as well as other organizations receiving funds from the
country’s budgets;

d) ensuring the interconnection of the processes of drawing up and executing budgets, maintaining
accounting records, preparing reports and analytical information of entities and institutions of the
country;

e) strengthening the connection between the budget process and procurement procedures to meet
the needs of entities, place orders and fulfill contracts of national and municipal importance;

f) ensuring the connection of registers of expenditure obligations with the powers of entities in
accordance with the law.

One of the main components of the Electronic Budget system is the Financial Control subsystem,
designed to automate the functions of internal financial control. It provides control mechanisms in the
field of finance and budget, as well as analysis of the activities of the main administrators of the
corresponding budget within the framework of internal financial control. In addition, the subsystem
performs functions related to departmental control by government authorities.

In order to ensure external control, the “Financial Control” subsystem provides external requlatory
authorities with access to the data contained in the “Electronic Budget” system. This subsystem can also
be used by executive authorities to implement control measures in relation to institutions under their
Jurisdiction.

Treasury authorities are showing interesting experience in the field of digitalization. They are one
of the leaders in the use of information technology. The unified procurement information system used by
the Treasury provides a high level of transparency in this area. This system not only converts all purchases
into electronic format, but also integrates with other information systems. In addition, the Treasury has
the ability to draw up protocols on administrative violations of the main managers of budget funds, which
helps to unify the work of control bodies and reduce labor costs when conducting inspections compared
to traditional methods of on-site inspections.

The introduction of digital technologies in state financial control is accompanied by a number of
positive results. In particular, this includes saving time for participants in control and supervisory
relations, reducing costs in the control process, switching to electronic storage media, preventing
violations by control objects when entering data, ensuring access to the necessary information and the
possibility of conducting counter checks.

However, it is worth highlighting a number of problems that financial control authorities may
encounter when introducing digitalization of economic processes:

Delay in the process of updating the regulatory framework, lagging behind developing IT
technologies, since the introduction of digital technologies occurs faster than the development of
relevant requlatory documents.

Slow adaptation of employees to new IT technologies in comparison with the pace of
implementation of the latter.

Risks associated with the use of personal data when identifying an individual in the digital space
and carrying out economic transactions, which can lead to a possible leak of important information.

To solve these problems in the field of digitalization of state financial control, the following steps
can be taken:

Updating the regulatory framework:

- Carrying out systematic monitoring of the development of IT technologies and the formation of
a flexible regulatory framework that quickly responds to new digital trends.

- Implementation of mechanisms for rapid updating and correction of regulations in accordance
with changes in the digital environment.

Adaptation of employees to new IT technologies:

- Conducting training programs and training for staff with an emphasis on the use of new digital
tools.

- Implement step-by-step, easy-to-learn IT solutions with support from technical staff for advice
and support.

Personal data risk management:



- Development and implementation of strict security protocols for the processing and storage of
personal data.

- Implementation of modern encryption and authentication systems to ensure information
security.

- Regular updating of security systems in accordance with the latest standards and requirements.

In addition, it is important to establish clear accountability mechanisms for compliance with digital
standards and ensuring data security at all levels of government. This will allow us to more effectively
solve problems associated with digital transformation in the field of financial control.

Establishing clear accountability mechanisms for compliance with digital standards and ensuring
data security at all levels of government is a key factor for the successful implementation of digital
transformation in the field of financial control. This approach not only minimizes possible risks and
challenges associated with digital technologies, but also contributes to more effectively achieving the
goals and objectives of requlatory authorities.

First and foremost, the roles and responsibilities of employees responsible for digital security and
compliance need to be clearly defined. This includes the creation of special units or the appointment of
responsible persons to ensure the implementation, support and monitoring of digital systems. Each level
of government structure must have its own person responsible for information security and digital
processes.

Next, it is important to provide resources to continually update security systems and ensure they
comply with the latest technology standards. This includes investing in modern security tools, ongoing
staff training and hiring qualified digital security experts.

The final point is to implement control and monitoring systems that allow you to quickly identify
and respond to potential threats. This includes regular security audits, monitoring network activity and
updating security procedures to reflect changes in the digital environment.

Conclusion

In general, clear accountability mechanisms and safety nets provide a strong foundation for
successful digital transformation in financial controls. This not only provides protection against possible
threats, but also contributes to the effective work of control authorities, creating conditions for optimal
use of the advantages of digital technologies in achieving the strategic goals of the financial sector.
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Introduction. Sleep has the significant role in overall human health. The quality of sleep directly
influences physical and emotional well-being. Sleep deprivation, particularly insomnia, can contribute to
a state of allostatic overload, disrupting brain neuroplasticity and stress-immune pathways, thereby
contributing to mental disorders [3]. Inadequate sleep negatively affects memory acquisition and
retention in both vertebrates and invertebrates. Sleep is also a homeostatic process influenced not only
by wakefulness duration but also by neural activity and plasticity [2]. Long-term sleep improvement
measures were discussed, including recommendations for sleep duration (7 to 9 hours), maintaining a
consistent sleep-wake schedule, regular sleep patterns, regular physical exercise, and avoiding certain
substances at the end of the day [1].

Acute sleep loss leads to cognitive function impairment, memory deficit, depressive mood, and
episodes of involuntary daytime sleep. Furthermore, prolonged sleep restriction increases the risk of
depression, type Il diabetes, obesity, and cardiovascular diseases [4]. Long-term studies have established
that sleep positively influences memory retention. Sleep, a brain state optimizing memory consolidation,
differs from the wakeful brain, which is optimized for encoding memories. Consolidation occurs through
the reactivation of recently encoded representations in neural memory, happening during slow-wave
sleep, transforming these representations for integration into long-term memory [5].

The purpose of the study. The study of the influence of sleep quality and duration on the condition
of students and their academic performance

Materials and methods. To study the impact of sleep quality and duration on students'
performance, we conducted a survey among first-year medical students using a questionnaire we
developed. The survey included 382 participants, with 50.3% males and 49.7% females. The
questionnaire was administered through a Google Docs form, consisting of nine questions related to daily
routine adherence, sleep duration and quality, etc.

Result and discussion. Of the respondents, 86% entered university after completing high school,
14% after academic lyceums and colleges. The first two months of university life were identified as the
most challenging for adaptation due to changes in the environment, habits, lifestyle, and increased
responsibility. During the survey, it was revealed that 70.6% of students did not adhere to a daily routine.
Failure to follow a daily routine leads to rapid fatigue, reduced performance, and decreased attention
span.

Despite their busy schedules, most students prefer reading information on their phones or tablets
in their free time. The increased use of gadgets today contributes to dependence, negatively impacting
sleep quality. Depression, anxiety, and worsened sleep quality are associated with excessive smartphone
use. Before sleep, 84.5% of surveyed students preferred reading information on their phones or tablets,
with around 40% reporting difficulty falling asleep. The results showed that responses did not depend on
the respondents' gender.

Regarding students' well-being in the mornings, 50.2% felt tired and weak upon waking up. A
significant number of people across all age groups, from infants to the elderly, prefer daytime naps. Sleep
in the second half of the day restores wakefulness and promotes productivity and learning. Most students
face inconsistency in sleep patterns between weekdays and weekends. Of the respondents, 22.5% stated
a preference for daytime sleep on weekdays, while 43.7% preferred resting during the day only on
weekends.

Analysis of the responses revealed that about 60% of students sleep less than 7 hours, with 23.8%
frequently waking up at night. Persistent sleep deprivation disrupts attention, concentration, and causes



drowsiness during classes. Our data showed that 65% of students feel drowsy during the first class and
often resort to drinking coffee or energy drinks for alertness.

In conclusion, our survey indicated that first-year students face issues with falling asleep, sleep
duration, leading to morning drowsiness and impaired attention. For better assimilation of educational
material, students should adhere to a daily routine, eat properly, and sleep for at least 7-8 hours.
Excessive engagement with gadgets, especially before bedtime, also has a negative impact on sleep
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Abstract

The issues of the influence of real events in the intimate area, as well as the physical
condition of a person on the content of dreams of sexual content are considered. It is emphasized
that dream analysis makes it possible to clarify the characteristics of the sexual state of a healthy
person, as well as those with sexual problems or sexual and mental disorders. A system for
analyzing sexual and erotic dreams and options for an intimate scenario of a sexual dream are
presented.
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The modern theory of continuous sleep treats dreams as part of the general mental process of a
person, which affects behavior in the waking state, and the dreams themselves depend on the situation
inreality. [1, 2, 3,4, 5, 6]

In this way, the ideas of S. Freud are realized, gradually incorporating manifestations of both the
unconscious and real life, education, external influence [7, 8, 9, 10, 11, 12].

But human nature is dual: he is an animal, a mammal, having all the instincts of any other animal.
And at the same time, a person has mental processes, socialization, and the ability for abstract thinking,
which no other living creature has. Therefore, the modern attitude towards dreams is fundamentally
different from the views of S. Freud, since the psyche is still secondary in relation to the physicality [13].

This position allows us to consider dreams, first of all, as a reflection of real reality, and only then
as a way of influencing behavior outside of dreams [14].

Dreams of sexual content are common to both sexes.[15, 16, 17]. [18] showed that, based on the
results of an analysis of 3500 self-reports on the topic of sexual dreams, completed by both men and
women, the scenarios of such dreams contained situations about sexual intercourse and/or sexual
contact, masturbation, oral sex, kissing, sexual adventures and fantasies. [19] demonstrate that the
content of dreams in certain age groups of people (for example, students) changes very little from
generation to generation.

The bodily part of our existence has a strictly defined system, and all processes in the body are
interconnected, and mental processes are also subject to physiological changes. Therefore, the features
of sexual dreams directly depend on the level of development of sexuality and its changes in the process
of growing up and aging. These same patterns are inherent in both healthy people and those with
disorders in any area of the body or psyche. Dream analysis allows us to draw conclusions about the
current state, as well as what processes took place in the past - including the problems of maturation of
sexuality during childhood and adolescence [20. 21, 22, 23].

Sexuality is a set of emotional experiences and behavioral acts caused by sexual desire [24], that is,
the psychological mediation of a physiological process [24].

Sexuality develops from the moment of birth until approximately 23-25 years of age, and changes
in sexuality continue throughout life. The development of sexuality occurs in stages, in strict sequence
and at certain age periods [25].

1. Intrauterine. Formation of morphological sex.

2. Infancy. Childhood. 0 — 5-7 years. Who am I like? Formation of personality and sexual identity

3. Adolescence. 5-7 — 11-13 years. What am | like? Formation of gender roles. Awakening of
platonic libido in girls at the end of the stage.

4. Youth. Puberty. 11-13 — 15-18 years. Who am | with? Awakening of erotic and sexual libido.
Formation of psycho-sexual orientations.

5. Youth. 15-18 — 25-30 years. Who do | need? Gaining partnership experience and searching for a
permanent partner.




6. Maturity. 25-30 — 55-60 years. Regular sex life with a regular partner.

7. Elderly age. Old age. 50-55 — 70 years and older. Reverse development of libido. Decreased
sexual activity. Asexuality.

A certain state of mental development, combined with the endocrine background at different ages,
gives a coherent picture of maturing sexuality. In the process of maturing sexuality, a person develops a
certain internal picture of his Self in relationships with himself and with others, be it peers, children,
adults of any age, phenomena directly related and not directly related to sexuality, as well as adaptation
to the requirements of society in relation to behavior each of the sexes.

There is a fixed conditional norm of psycho-sexual development, as well as accelerated (previously)
PSR, and on the other hand, a delay (retardation) of PSR.

Dreams of conventionally sexual content correspond to the maturation of the psyche and body, as
an indicator of readiness for sexual behavior. Or, primarily, readiness for procreation, and for the
socialized version of this process.

Depending on age, as well as being at a certain level of development of sexuality, dreams change
significantly, openly demonstrating how much the teenage child is progressing in the development of the
basic instinct.

In accordance with the stages of psycho-sexual development, these are dreams with the following
content:

1. Formation of sexual identity and sex roles (0-7 years): WHO AM [?

Dreams of this period often contain situations in which the child’s gender is questioned or,
conversely, a positive assessment of the child as a representative of a given gender is expressed. The child
is teased by his peers, or adults express doubts about his gender. The dream is often dedicated to the
struggle to establish the gender that the child considers his own. Victory in a confrontation can be
expressed in a magical solution or in the form of superiority of the sleeper over his opponents. Conflict
with one's own gender occurs as an exception. As a continuation of such dreams within the framework
of a continuous dream, the child’s behavior can change in reality: he becomes more self-confident,
bravely proves his gender identity. Much less often, if the dream ends in the “defeat” of the child in the
dream situation, he may become less active in reality, experiencing his unstable position in the children’s
society.

2. Formation of gender roles (6-13 years): WHAT AM [?

At the beginning of the period (6-7 years) - scenes of relationships with peers and adults in which
the child’s gender is tested. Also scenes in which the child’s behavior within the framework of gender is
accompanied by a positive assessment of significant others (autoeroticism without masturbation). Or
significant others react negatively to insufficiently expressed socio-sexual behavior [26].

A little later (9-10 years) the formation of platonic libido occurs - a blurred love for everyone and
no one. Boys have heroic fantasies and dreams, girls have dreams about overly romanticized relationships
without bodily aspirations.

At the end of this stage (11-13 years), as puberty approaches, in the process of developing romantic
and erotic libido, scenes appear with elements of eroticism (touching, kissing, hugging) with hints of sex
as such. And at this age, various deviations from normative sexual development may occur [27].

3. Formation of psychosexual orientations (12-18 years old): WHO AM | WITH?

Erotic dreams are characterized by a gradual shift towards sexual ones in combination with
fantasies and masturbation: working out a combination of physiological and romantic manifestations of
sexuality. Various options for the initiation and development of intersexual relationships are explored.
Difficulties arising from such search behavior are also reflected in dreams. [28]

In the diversity of development of a child, teenager, boy (girl), there are possible options when
psycho-sexual development is delayed at a certain stage. In this regard, the AKP will take a direction that
does not meet the conventional standards. This condition—delayed PSR—promotes a unique maturation
of sexuality, which in an adult is also reflected in sexual dreams [29].

Scenarios of conditionally normative dreams according to the stages of PSR and delays of PSR have
the following structure.

1. A dream in which a sleeping girl/woman feels herself in a romantic setting, when she is alone,
and the presence of a man is only guessed or anticipated. The situation is affectively perceived as exciting
both during sleep and after awakening. Sometimes the dream may include an orgasm. This situation
corresponds to the age of awakening of platonic attraction (9-10 years), so there is a blurring of what is
happening, an optional partner, emotions coming from within, without external partner stimulation.




Such a dream in an adult woman is an indicator of delayed psycho-sexual development at the Platonic
stage.

2. A dream in which the sleeping girl/woman feels like she is in a romantic setting. There is a man
nearby, with whom it is calm and pleasant. A man's touch causes pleasant excitement, but is not exciting.
The role of a man is romantic, sex is not expected or is expected by the sleeping person as tender contact
without the participation of the body. During sleep or upon awakening, it is possible to experience an
orgasm. The situation corresponds to the age of a girl of 12-16 years (the older she is, the more
pronounced the sexual component is). Such dreams in an adult woman are an indicator of delayed
psycho-sexual development at the erotic (romantic) stage.

3. Any scene in which there is sexual intercourse or active petting indicates that all stages of
psycho-sexual development have been completed, and the woman has conditionally mature sexuality.

[30] list dream scenarios that, in adolescents and adults, are a significant indicator of a possible
disorder in the development of sexuality. Thus, dreams in which the sleeper sees himself from the side or
in the mirror wearing clothes of the opposite sex, as well as the transformation of a woman into a man
and vice versa, are typical for persons with gender identity disorder and marginal transsexuals; with
delayed psycho-sexual development, the dream includes only scenes of erotic caresses, but not sexual
intercourse; in the presence of abnormal sexual attraction, dreams reflect the situation of incest, sexual
intercourse with children, objects, and other paraphilias. The authors also attach great importance to
the position of the observer in a sexual dream at the age of puberty, although this sign itself is rather
vague.

[3 1] completely agrees that dreams can be perceived as reality by the sleeper. [32] shares the same
opinion.

Dreams at the level of mature sexuality, with caresses, petting, intercourse, regardless of whether
it is felt by the sleeper himself or he observes from the outside - an indicator of mature sexuality with the
characteristics, limitations and complexes inherent in a given person. At the same time, subconsciously a
person may not remember dreams, not perceive them positively, and reject what he dreamed. [33].

Both men and women also reported having orgasms themselves in about 4% of their erotic dreams,
although women reported an additional 4% of dreams involving another character in the dream
orgasming, while men reported that characters in their erotic dreams, different from themselves, did not
achieve orgasm at all [34].

And [35] draw attention to the differences in how and what dreams men and women remember
more often.

Sexual dreams of an adult mature person reflect:

1. Trends in the development of sexuality,

2. Limiting factors in intimate life and feelings of oneself as a sexual subject and object,

3. Attempts to solve a problem or circumvent prohibitions.

Such dreams reveal internal coincidences in one's own sexuality and partnership.

1. Demonstration of trends in the development of sexuality is manifested in scenes in which a
person is offered a choice between various options for intimate behavior. The choice may depend on the
sleeper himself or be forced (any violence within the dream scenario). For example, a dream about an
extreme situation, from which there may be a choice between behavior within the framework of a
socially acceptable decision or leaving the zone of psychological and/or physical comfort. Such a dream
may concern third parties, including significant others in the role of participants or observers, as well as
non-sexual scenes, in the opinion of the dreamer, related to the choice of sexuality [36].

This is especially true for women who experienced cruel and restrictive family behavior in childhood
and adolescence.

2. Demonstration of limiting factors, or range of acceptability. The range of acceptability is a
person’s views on what is good in sex for himself, but also for certain groups of people. For example: a
person does not accept homosexual relationships for himself personally, but is calm towards his
neighbors - a homosexual couple, although he supports the state ban on certain manifestations of
homosexuality.

Dreams indicating a similar state of sexuality of a given person are more often initially exciting, but
when situations arise that go beyond the range of acceptability, it turns into a nightmare, or a violent
awakening with a feeling of negative emotions, weakness, heaviness in the body.

Restraint Tips: Can be either stimulating or a symbol of conflict with one's own/societal views. The
participation of significant third parties is also possible, and in many cases it is they who make the
decision on the acceptability of such new behavior or condemnation of it.



For example, in a sexual scene of intimacy, a woman suffering from anorgasmia becomes more and
more excited, approaches orgasm, but at the last moment a symbol of the mother appears nearby, who
says “orgasm is a punishment for a dissolute woman...” After this, the excitement disappears, and the
dream takes the form of a nightmare, or is interrupted.

Another option for dreams with restrictions is dreams with nudity in society. Moreover, two options
are possible: as a symbol of condemnation (I'm walking naked in the crowd, and everyone is looking and
Jjudging me) or overcoming (I'm walking naked in the crowd, but no one notices me, no one is interested)
- depending on the emotional reaction in the dream and during awakening. Thus, the lack of reaction
from others in the crowd can be regarded by the person himself as positive (“I can do whatever | want,
and no one will judge”), and as negative (“nobody needs me, no one notices me”).

In this case, suppressed thoughts and expectations play a special role, due to which dreams take
on a negative connotation or are “forgotten.” [37].

3. Attempts to solve a problem or circumvent prohibitions. In the dream there is an edge state on
the border between acceptable and unacceptable within the range of acceptability. The sleeper is faced
with a choice, which, as a rule, is decided in favor of violating boundaries. Following the action comes an
assessment of what is happening - from clearly negative (“this should not happen again anywhere”) to
positive (“if | even dream about this, then my body / subconscious demands it and is ready for it”). Such
dreams are often thought about for a long time after awakening, and further fix the choice made in the
dream, or aggravate the problem of decision-making. Depending on the supposed physiological or socio-
psychological background of the problem (for example, anorgasmia as a physical problem, or the desire
for extramarital contact with a married woman as a social-psychological one), the presence of significant
third parties of different levels in the dream is possible. This could be a doctor and his opinion on arousal
and orgasm, the image of parents in connection with thoughts of an extramarital affair, the symbol of a
boss in the development of relationships at work, etc.

Dreams as a mitigation of abstinence. Involuntary sexual abstinence as a result of the absence of
a partner, religious views, living conditions / service / work can be partial (using masturbation to alleviate
frustrations), or total - in the absence of both intercourse and masturbation. In the latter case,
physiological discharge occurs due to wet dreams in men or orgasm during sleep in women.

In such cases, there are usually full-fledged sexual dreams, which, as a rule, demonstrate the usual
sexual motives inherent in a given person in reality. Less often we talk about symbolic dreams. In any
case, the dream involves achieving orgasm or, less commonly (and more often in women), satisfactio sine
orgasmo - satisfaction without orgasm. Also, a dream can stimulate arousal, in a state of which the
awakened person masturbates, providing physiological release.

Much less often, a dream can take on a frightening or even nightmare character. Thus, the sleeper
receives an additional incentive to abstain, rather than strive to give himself release. Temporary relief
gives way to even more pronounced frustration.

[38] pay attention to the influence of the affective perception of a dream on the affective tone in
the waking state.

This mood directly affects your sense of self, level of self-confidence, relationships with your
partner and loved ones [39].

Dreams of neutral content can have an affectively stimulating nature, giving a certain meaning to
the plot of the dream. Either orgasmic release occurs or the need for masturbation occurs after waking
up. This type of dream can be classified as latent dreams according to Freud. When analyzing such
dreams, a person is usually not able to independently reveal the internal connections and symbols of such
a dream.

Nightmares can be associated with various factors. [40, 41].

Most often they are associated with sexual behavior itself - abstinence or active sex. Anxiety before
intimacy (syndrome of anxious anticipation of sexual failure), complications during intercourse (lack of
erection, loss of erection, accelerated ejaculation, lack of orgasm, dissatisfaction with the dream partner,
etc.) are themselves a manifestation of psychological / mental problems, and support the presence of
these problems in reality. More often, the scenario of such dreams is of a simple everyday nature, less
often - intimacy or only intercourse with strangers, in a situation beyond the range of acceptability, etc.
The build-up of mental pressure, hopelessness, vital melancholy, and the inevitability of such things in
reality are sometimes accompanied by non-sexual dreams in which, however, there are details that
provoke a nightmare.

Nightmares may be related to your partner's gender or personality. For example, dreams involving
minor partners often cause rejection due to the upbringing of the dreamer or his personal memories.For



women, a character may participate in a dream, symbolizing the personality of the real rapist. A
nightmare can end with a sharp awakening with vegetative manifestations, or, much less often, with a
transition to the “rescue” stage - resolution of the con flict without harm to the sleeper. [42]

Nightmares associated with the social components of intimate communication usually follow a
scenario associated with significant third parties or unidentified characters who wield power in the
dream. Their approval or disapproval of the sleeper’s sexuality often occurs outside the sexual situation,
indirectly, at a higher level than intercourse itself. [43].

Finally, nightmares may reflect the sleeper’s own fantasies or plans regarding intimate behavior,
an intimate partner, intimacy situations, and other individual aspects of the sexual future. Personal
experience in the development of a nightmare situation may be completely absent. Usually such dreams
accompany a real departure from the range of acceptability.

A separate group of sexual dreams is associated with anorgasmia, and male versions of such
dreams practically do not occur. Male hypoorgasmia associated with mental disorders reflects the
disorder itself. As for female anorgasmia, a woman'’s experiences are associated both with the initial
situation in which anorgasmia developed, as well as worries about the very presence of anorgasmia, the
impact on relationships, personal life, and, finally, with physiological and psychological dissatisfaction.

At the same time, among men they physiologically experienced an orgasm in their sleep, or an
orgasm was experienced by a character with whom they identified themselves in 4% of cases. The minor
characters did not experience orgasm. Women experienced orgasm in their dreams 4% of the time, and
minor characters were able to achieve orgasm in 4% of their dreams [44].

There are several types of anorgasmia [45].

- coital anorgasmia (there is no orgasm during partner sex, but it is possible during masturbation,
petting, and sleep,

- partial anorgasmia (orgasm occurs only with persistent masturbation and during sleep, or absence
both during intercourse and during masturbation),

- total anorgasmia: orgasm is not achieved under any conditions, even arousing dreams are absent.

However, as clinical experience shows, women, almost without exception, upon targeted
questioning, describe a state containing signs of orgasm. At the same time, such an experience is
devalued for various reasons, does not meet personal and social criteria, and therefore subjectively the
woman complains specifically about anorgasmia.

Sexual dreams, accompanied by arousal and possibly orgasm, are a consequence of the interaction
of social factors with the freedom of the subconscious in a situation of sexual freedom or prohibitions,
the presence/absence of partner sex, the presence/absence of orgasmic release. Dreams with orgasm
compensate for the lack of sexual satisfaction in reality; they occur more often during periods of
insufficient saturation.

Excitement dreams can be divided into groups:

1. Normative option: the dream satisfies the needs of the sleeper, the scenario is within the range
of acceptability, arousal increases, orgasm occurs during sleep or immediately after awakening.

2. Initial violent suppression in reality: the dream excites, arousal reaches a pre-orgasmic level, not
reaching orgasm, the dream is interrupted, upon awakening the arousal is strong, stimulating
masturbation, as a continuation of the process in a dream, up to orgasm.

3. Prohibitive option: the dream excites, arousal increases, orgasm begins, but sleep is interrupted,
arousal gradually decreases.

4. Suppressive option: even in a dream, self-control is present: the dream excites, arousal reaches
a pre-orgasmic level, but before orgasm the sleeper awakens, and the arousal immediately disappears.

5. Total self-control: the dream excites, arousal increases to a moderate level, without reaching
the pre-orgasmic state, orgasm does not occur, giving way to a nightmare.

Thus, a common warning factor in arousal dreams is waking up before orgasm occurs. These are
manifestations of hyper-control of various origins.

Sexual dreams with non-sexual content. Conditional sexual dreams are always latent (according
to S. Freud). demonstrating in a sexualized form the non-sexual problems of the sleeper. This camouflage
of the dream leads to a multiplicity of folk interpretations of the dream: seeing, for example, a carriage
means wanting a woman, or a casual acquaintance, or an unsuccessful marriage, or a warning about
possible betrayal, or a warning about the danger of an upcoming contact, etc.

In contrast to such dreams, there are also dreams that have external signs of sexual, but are
associated with non-sexual moments. That is, sexual dreams are often conditionally sexual, and are not
associated with libidinal pressure.



Such pseudo-sexual dreams carry a general psychological load, such as a distraction from a
stressful situation, allowing the sleeper to gain relief from constant tension. But, at the same time, the
situation is not completely resolved and manifests itself in the situation, conditions, and specifics of
sexual behavior. For example, a work environment in which intimate contact occurs, especially if
inappropriate affection or intercourse is involved, clearly relates to work-related stress rather than
sexuality-related stress.

Such dreams can be a manifestation of deeply hidden complexes that appear only in exceptional
cases - during severe or prolonged stress, when the subconscious is disinhibited in a state of alcohol or
other intoxication, etc.

A sign of a pseudo-sexual dream may be a demonstration of homosocial motives in a heterosexual,
for example, an assessment of figure, achievements, strength, appearance, etc. Such a dream may well
turn out to be a manifestation of homosocial processes: envy of other representatives of one’s own sex
regarding their success in work, attractiveness opposite sex, material security, etc.

Thus, overtly sexual dreams may turn out to be a manifestation of motives other than sexual ones.
This requires a careful analysis of a person’s living conditions so that a latent dream is not considered a
manifestation of a mental disorder.

Dream analysis is currently carried out using various algorithms, including the classical Jungian
one. [46]. And also many others [47, 48, 49, 50, 51]. In this case, the authors may not even program the
analysis according to its goals [52].

Questionnaires, programs contain certain algorithms and may include various sub-items that
reveal the individual characteristics of the patient, his openness, willingness to cooperate, etc. [53, 54,
55,56, 57].

Probably the best known framework for dream analysis is the work published in 1966 by Hall &
Van de Castle [58, 59, 60].

This system views the dream report as a story or play, and includes an analysis of 12 components:

1. Characters (animals, men and women, friends, strangers)

2. Social interactions (aggression, friendliness, sexuality)

3. Activity (thinking, talking, running)

4. Successes and failures

5. Misfortunes and good fortune

6. Emotions (joy, sadness, embarrassment)

7. One or more settings (indoors or outdoors, familiar or unfamiliar)

8. Objects (chairs, cars, streets, body parts)

9. Descriptive modifiers (tall, fast, crooked)

10. Temporary links

11. Elements from the past

12. Links to food and nutrition

Taking into account these features of the Hall & Van de Castle system, we have developed our own
original version of the algorithm for analyzing dreams in a sexual context [61].

1. Theme of the dream.

Is the dream sexual or pseudo-sexual? Does the dream relate to the personality of the person
himself, or to his relationships (with whom exactly?), or social conditions, etc.

2. Dream content.

A. Does the dream fall into the category of accompanying psycho-sexual development (in children
and adolescents), or is it a case of retardation of psycho-sexual development, anorgasmia, partner
relationships, going beyond the range of acceptability.

B. Does the dream lead to an alleviation of sexual or other discomfort?

C. Are signs detected?

- demonstration of trends in the development of sexuality,

- limiting factors in intimate life,

- identifying oneself as a sexual subject and object,

- attempts to solve an intimate problem or circumvent prohibitions.

3. Sleeping position. Participating in what is happening or observing from the side.

4. Dynamics of the emotional context. What are the emotions of the sleeper in a dream situation:
throughout the dream, as well as after waking up.



Whether the dream is experienced with positive emotions, negative, has the essence of a
nightmare.

5. The sequence of changes in the emotional assessment of the dream.

- positive beginning — positive ending, relaxation, possibly orgasm

- positive beginning — transition to negative scenes, tension

- negative start, gradual change in assessment to positive, regardless of whether the dream
situation has changed

- negative beginning, gradual deepening of negative assessment, up to a nightmare

- a nightmare.

The described sequence allows you to quickly and qualitatively distinguish the dreams of a healthy
person from dreams that reflect difficulties in intimate life and from those that are a definite symptom
of a disease.

Of course, the basis for understanding the direction of a dream is the affective filled situation of
the dream. [62, 63].

The use of dream analysis, based on an understanding of both psychological and physiological
mechanisms, is a significant factor in the clinical analysis and treatment of many painful and social
conditions. [64, 65].

As an analysis of literary data and our own practical experience shows, the analysis of dreams on
sexual themes allows us to more objectively assess the condition of healthy individuals, as well as those
with intimate difficulties individually or in a couple, and to clarify the origin and state of the sexual area
in patients with mental and sexological diseases. At the same time, the analysis of dreams can concern
not only the current state, but also periods of psycho-sexual development, complicated by intimate
traumas, improper upbringing, and the influence of microsociety. This information improves the
effectiveness of assessment and treatment of these disorders.
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FEHLEPHI OCOBJINBOCTI [TPOBIAHNX ®AKTOPIB MO TVIBALITY JIIKAPIB 3ATAJIbHOI
TPAKTUKN-CIMEVIHNX JIIKAPIB

BosHrok B.FO.
HauioHanbHul meduqyHul yHiBepcumem
imeni O.0. bozomosibuys, Kuis, YkpaiHa

Bcmyn. Momusauis - ue cusaa, aKa CNOHYKAe pyxamucb 00 Memu md € K/IHOHOBUM esieMeHmom
YenitWwHOCMI' y npogecitiHoMy po3sumky. 3a 0aHuMu Jiimepamypu MomuBauis MeouyHUX NPAUIBHUKIB MAE
npamull BNUB HA 0peaHi3auito HAOAHHS MeouyHoi donomoeu, Ha NPOOYKMUBHICML pobomu, Ha
sidoarHicms pobomi 8 3ak1adi ma Ha 3a00B0IEHHS Bi0 pobomu.

Jlikapi 3aeanbHOi” npakmuku-cimelHi nikapi (nikapi 3[1CJI) € 6e3ymMoBHO /iKapamu «Nepuioco
KOHMAakmy» 8 opeaHizauii meouyHoi donomoeau, Bi0 AKUX 3a/1exUumb NOOAIbWUL Mapwpym NAuiEHMa 8
cucmemi 0XopoHU 300poB’a ma 36epexeHHs tio2o 300poB8’a mouwio. ToMy NUMAHHS MOMUBAUT BKA3AHUX
Jlikapis 00 HaiexHoi MeouyHoi NPaKMUKU € Hao38u4alHO aKMyaabHUM B8 YNPasJiiHHS NepCOHAIOM
3akn1ady oxopoHu 300pos’a. Cepeod nikapis 3[1CJ1 08i mpemuHu CMAaxHoBIAMb *HKU. 18 po3pobieHHs
onmumasbHoi cucmemu momusauii 8 303 HeobxioHo Bpaxosysamu eeHoepHi ocobusocmi nikapis 31C/1.

Mema 0OocnioxceHHss nosg2ana y Bu3Ha4YyeHHi eeHoepHux ocobusocmel NPoBiOHUX dakmopis
momusauii'y nikapis 3CJ1 sionosioHo do meopii @. [epubepea.

Mamepianu ma memoou.

JlocnioxceHHa nposedeHo ceped sikapisa 3[1CJ/T 3a memodukoro @. [epubepea. Yuacmb y
onumysaHi nputiHano 80 nikapis 3[1CJ1, ceped sKux 68 nikapis xiHo4oi cmami ma 12 4on08i40i cmami.

32i0HO 3 meopiero momusauii @. epybepea onumyBaHHs 3a 020 MemoOUKO BK/IHHYAA0 30
mBepoxceHb, ceped HUx 3 1 no 14 mBepoxeHHs CMOoCYyBaIUCS OUIHKU ¢akmopis MomuByrHoI 2pyny, Wio
popmyroms Bid4ymms 3adoBoseHocmi pobomoro ma 3 15 no 30 mBepoxeHHs — pakmopis 2i2ieHiYHOI
2pyny, Wo NoNepeoxaroms BUHUKHEHHS HeBO0BOIeHOCMI pobomoro. Ik Modesib WKAIU OUiHKU OKPemMux
MBepOX3eHb AHKemuU BUKOPUCMAHO WKAJTy CYyMAapHUX ouiHoK Jlatikepma (aHen. Likert scale), y skid nikapi
OUIHIOBA/IU CMYNIiHb CBOEI 3200U b0 HE3200U 3 KOMHUM CYOXEeHHSIM, Bi0 «NOBHICMK 3200eH» 00
«NOBHICMIO He 3200eH» 3a 5-6as1bHO WKA/Iok. Y4acms B aHKemyBaHHI ikapis 3a cneuiansHicmio 31CJ1
6y/1a 006p0OBIILHON.

3a BUKOPUCMAHOK MemOoOUKOH 00 MOMUBYHYUX Gakmopis BIOHOCAMbCS HACMYNHI YUHHUKU.
«docaeHeHHs B8 pobomi» (N° 1-3 numarHs), «npogeciliHut po3sumok» (N° 4-5 numarHs),
«BidnosioanbHicme y pobomi» (N 6-8 numanHs), «BU3HaHHS ycnixy» (NC 9-11 numarHs), «npocyBaHHs
no kap'epi» (N 12-14 numanHs). [o eizieHidHux pakmopis — «cucmema ynpasiHHs 8 opearizauii» (N 15-
17 NUMAHHS), «BU3HAHHS Ma cmasseHHs Konez» (N2 18-20), «BnesHeHicmb ma cmabisibHicme 8 pobomi
(2apaHmis 3adHamocmi)» (N2 2 1-23), «Bu3HaHHS ma cmassieHHs kepisHuumaa» (N° 24-26), «3apobimHa
nnama» (N2 27-28), «ymosu npaui» (N2 29-30).

s aHanizy ma nopisHaHHS 8ionosidel 3a Cmammto, BIKOM, 3a2a/ibHUM Cmax)em pobomu Jiikapis
3I1CJ1 sBukopucmosysasau memoouky Kruskal-Wallis ma Mann-Whitney. Cmamucmuy4Hut aHaniz 6ys
nposedeHull 3 BUKOPUCMAHHAM JiueH3itiHo2o nakemy the statistical analysis package MedCalc v. 19.4.1
(MedCalc Software Inc, Broekstraat, Belgium, 1993-2020).

Pe3ysibmamu ma 062080peHHs 00C/TIOHEHHS.

AHaJ1i3 OMPUMAHUX pe3y/ibmamis c8i04uUMb NPO HASIBHICMb 00CMOBIPHUX BiIOMiIHHOCMeEU Y JliKapia
3M1CJ1 B 3anexHocmi B8i0 cmami 8 ouiHui ei2ieHidHUx ¢akmopia momusauii (p<0,05). ¥ epyni MiHOK
00CmMOBIPHO BUW MeOJiaHU OUIHOK BCiX 2i2iEHIYHUX akmopis mMomusauii (cucmema ynpassiiHHS,
CMAaBJIeHHS KOJie2, BNesHeHICMmb ma cmabisibHicmb pobomu, CMAs/IeHHs KepisHUuUmad, 3apobimHa
nJaama, ymosu npaui), Hixcy epyni yonosikis (p<0,05).

3a pelimuHeom MeOiaHu OUIHOK 2i2iEHIYHUX GakmopiB 3a 5-6a/ibHO WKAIo B epyni HIHOK Ha
nepuwiomy micui nepebysas ¢pakmop «cmasseHHs Konee» (5,0 (4,25-5,0)), ocmaHHbomy micui — pakmop
«3apobimHa naama» (4,0 (3,0-5,0)) ma ¢akmop «ymosu npaui» (4,0 (3,0-4,5)). ¥ epyni 4onosikis Ha



nepuiomy Micui — «cmasJsieHHs Koaee» (4,0 (3,67-4,67)) ma «cmasieHHs kepisHuumasa» (4,0 (2,5-4,0)), a
Ha ocmaHHbomy — «3apobimHa nnama» (3,0 (2,38-3,63)). Tobmo 019 MIHOK Oyxe BaUiusum y
nonepeoxeHHi popmyBaHHs Bio4ymms Heso0BOEHOCMI pPobOMOK € «CMABJIeHHS Kosae2», da OJiF
YoJ108IKIB, KPiM Ub020 (pakmopy, wie i «cmasiaeHHs KepisHuumaa». @akmop «3apobimHa niama» mMae
doCMoBIpHY BUWE OUIHKY B 2pYNi XHOK, npome 3a pelmuH20M 3almMae 8 0BOX 2pynax 0CMAaHHE Micue.

MediaHu ouiHOK MOMUBYHOHUX pakmopis 3a 5-6a/1bHO WKAI0H MAromes 00CMOBIPHI BIOMIHHOCMI
V epyni XIHOK ma epyni 4os108IKi8 /uwe 3a mMediaHamu OUIHOK (PaKmopiB «BU3HAHHS MA CXBAJIEHHS
pe3ysiebmamis pobomu» ma «kap'epa» (p<0,05). ¥ epyni #iHoK mediaHa BKa3aHo2o ¢pakmopy 00CmMoBIPHO
6inbWa, HiXC Yy Y010BIKIB. 3@ IHWUMU NOKA3HUKAMU B 2pyni #CIHOK ma 8 epyni 40s108iKiB 00CMOBIPHI
BIOMIHHOCMI BIOCYmHI («0ocseHeHHs B8 pobomi», «npogecitiHull po3BUMOK», «Bi0N0BIOAsIbHICMb Y
pobomi) (p>0,05). Tobmo 018 2pynu HiHOK 00CMOBIPHO HAUBAX/IUBILIUM GAKMOPOM MomuBauji, U0
popmye B8id4ymms 3a00B80eHOCMI pOOOMOKD, € «BU3HAHHS MA CXBAJIEHHS pe3yibmamis pobomu» ma
«Kap'epa».

3a pelimuHzom MediaHu OUiHOK MOMUBYHOYUX (paKmopis, K 8 2pyNi #iHOK, MAk i 8 2pyni Y0108BIKiB,
nepuwe micue nocioae «sionosidansHicms y pobomi (3micm pobomu)» (4,17 (4,0-5,0)) ma (3,83 (3,33-
4,17)) 8ionosiOHO, Ha OCMAHHLOMY Micui - «npogeciliHut po3sumok» (3,5 (3,0-4,1)) ma 3,25 (2,38-4,0))
sionosioHo (p>0,05). Tobmo eeHOepHi ocobiusocmi y npiopumemHocmi gakmopis momusauii 3a
petimuHzom siocymHi (p>0,05).

Omp#ce, B HAUWIOMY 00C/TIOMHeHHI BU3HAYeHO 00CMOBIPHI BIOMIHHOCMI B8 OUIHUI 2i2iEHIYHUX pakmopia
momusauii 3a cmammro aikapis 3I1C/T (p<0,05). [lns »iHOK Ha038u4aliHO BAXUIUBUM € HASIBHICMb
ONMUMAJIbHOI, HA IXHKO QYMKY, cucmemu ynpasiHHs 8 303, adekBamHo20 CMAas/IeHHs Kosie2 8 KOJIeKmusi
ma KepisHUUMABd, snesHeHocmi ma cmabiibHocmi 8 pobomi, 3apobimHoi naamu, AKa s8ionosioae
NPUK/IA0eHUM 3YCUJIIAM, MA HAJIeXCHI yMOBU Npaui. s Yon0BIKiB 2leieHiYHi pakmopu mMaromes MeHwe
3HAYeHHsa B8 cucmemi MomuBauii, Hix« 04 XiHok (p<0,05). B mol x3ce yac, cepeo 2icicHidHUX ¢pakmopis
Halbinbwe 3HavyeHHs 0419 Bcix nikapis 3[1CJ1 mae ¢pakmop «CmasieHHs Kosaee», a 0Ji1F YOJ0BiKiB —
«CMABJIeHHA KOJ1e2 Ma KepisHUUMBa». HalmMeHwe 3Ha4eHHs cepeo 2i2ieHIYHUX paKkmopiB, K 0J19 HCHOK,
mak i 97151 YoNoBiKiB Mae pakmop «3apobimHa naama». VIMosipHo, ue 06YMOoBAEHO MUM, Wo NPpU HAlMi
Ha pobomy sikap ycsidomieHo NpUUMAae pitueHHs wo0o NpauesiaumyBsaHHs, 3Haro4u po3Mip CBOEI
3apnaamu. B modi 4yac, sk 3 iHWUMU 2i2iEHIYHUMU pakmopamu J1iKkap CMUKAaemMbCS BX@e B8 Npoueci pobomu.

Ceped momuByro4ux ¢akmopis BniuB eeHoepHocmi bys auwe 3a OYiHKamu akmopis «BU3HAHHSI
ma cxBasneHHs pe3ysbmamis pobomu» ma «kap'epa» (p<0,05). Tobmo 0515 HiHOK xapakmepHo binbuli
3HAYeHHsI 3a BKA3AHUMU ¢akmopamu, Hix< 0J151 Yo/I0BIKIB. [l HUX pakmopu «BU3HAHHS MA CXBAJIEHHS]
pe3ysibmamis pobomu» ma «Kap 'epa» € NPoBIOHUMU ¢akmopamu momusauii, ki UMoBIPHO, BN/IUBAOMb
Ha BHYMPilWHO Momusauito. KepisHUKam HeobxioHo maky ocobiusicmb XIHOK-/1ikapis Bpaxosysamu ma
NOCU/IBAMU W/ISXOM 0608 3K0B020 3aNPOBAOMEHHS] 3B0POMHO20 38 53Ky B 0i/10Bil KOMYHIKAUJi.
Hezanexw+o 8i0 cmami nikapis 3CJ1 nepwe micue B8 pelimuHey MOMUBYHYUX (GAKmMopis Nocioae
«gionosioasnbHicme Yy pobomi (3micm pobomu)», @ OCMAHHE Micue — «nNpogeciliHul pPo3BUMOK».
VIMOBIpHO, Uj0 /1iKapi BUCOKO UiHYHOMb 3MICM CB0ET pobomu ma HedooUiHIOMb, SIK BAXUIUBUL e/1eMeHm
momusauii do pobomu, pakmop «npogecitiHuli po38UMOK».

BucHoBku. /715 CmMBOPeHHs ONnmuUMAsbHOI cucmemu momusauii aikapis 3M1C/1 B8 yeHmpax
nepsuHHOI MeOUKo-CaHimapHoi- donomo2u HeobxioHo Bpaxosysamu 2eHOepHi 0cobuBoCMi NPOBIOHUX
pakmopis momusauii. Pe3ysibmamu 00C/IOMEeHHS MOXYmb 6ymu KOPUCHUMU 019 GOopMyBaHHS
cmpameaii' ynpasJiiHHA NepCoOHAIOM Ha OCHOBI 2eHOepHUX ocobausocmel momusauii ikapis 31C/1.

Knroyesi cnosa: momusauis, /1iKap 3a2aabHoi NpakmuKku-cimelHud ikap, meopia momusauii @.
lepuybepea.
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Abstract

The theme of informatization of the educational process is one of the most relevant and
widely discussed. The use of digital resources in biology lessons is one of the successful modern
pedagogical teaching methods that allows increasing the understanding of biological processes
and phenomena by increasing the visibility of the studied material using 3D models, interactive
illustrations, simulations of biological processes and performing virtual laboratory work and
research projects at universities. This article briefly describes the present state of using ICT tools in
teaching biology, types of electronic educational publications on biology.

Keywords: competitive atmosphere, ICT, biology, competent teachers, computer modeling,
virtual laboratory.

Introduction

Nowadays, the development of computer software and hardware opens up wide opportunities for
involving students in the learning process, design and testing. Modern realities are such that the
voluntary assimilation of any information by children of this time occurs through gadgets. Therefore, the
use of information and communication technologies (ICT) in biology lessons at university is one of the
successful modern pedagogical methods of teaching. In 2020, the world is faced with a serious
epidemiological situation that it affected all spheres of life. The field of education was no exception. The
inability to conduct face-to-face classes and attend schools to switch to a distance learning format. And
here the main role of an assistant, an intermediary between a teacher and a student, was taken over by
computer technology.

Unfortunately, we are currently seeing how commercially oriented ICTs lead to the opposite
process. The easy accessibility and ease of use of information and gaming applications create the illusion
for users that they are deeply advanced in "programming” and have unlimited freedom in self-expression
and the choice of certain solutions. Therefore, young people spend a lot of time on completely useless
communication on social networks. It is possible to reverse this situation with the help of the same ICT,
redirecting the uselessly wasted energy into a creative channel by involving students themselves in the
teaching process by participating in the development of control and training systems [2].

The theme of informatization of the educational process is one of the most relevant and widely
discussed. The phenomenon of informatization has been brought into the number of universal ideological
categories, forming a new triad in the scientific and educational space: "Matter — Energy —Information”.
Information and telecommunications acquire not only cognitive meaning in the modern information
society, but also become a powerful transformative force in the organization of its life [1].

Information and communication technologies are an extensive an area that includes radio,
television, as well as new digital technologies such as computers, smartphones and the Internet. The
latter is a potentially powerful tool for change and reform in the field of education. When used correctly,
various ICTs are designed to expand access to education and improve the quality of education, turning
teaching and learning into an exciting, active process related to real life [3].

Biology is a complex discipline, it has many sections, each of which has its own characteristics, the
secrets of our life that seem inaccessible until you join the process of learning them and understand how
interesting and attractive this science is. When submitting new material in biology, constant
demonstration support is required. Modern students are not interested in simple pictures, they need to
be constantly surprised. Research shows that most biology teachers still use traditional and outdated



methods in teaching biology. Teachers convey the facts of biology directly to students and encourage
rote memorization of actual knowledge for exams that cannot teach students to solve complex biological
problems [4].

According to the Center for the Sociology of Education of the Kazakhstan, Kazakhstani teachers
strive to use the capabilities of modern ICT: many teachers create their own data banks on their subject
(47%), according to teaching methods (39%,), offer homework that requires the use of computers (65%),
and keep pedagogical diaries on the Internet (23%).

The practice of working at school has shown that the use of ICT in the organization of the biology
teaching process allows solving a number of tasks of different orientation: increasing visibility, improving
the effectiveness of the learning process, developing creative abilities, stimulating learning motivation,
developing cognitive interest, self-education and individualization of learning, identifying gaps in
students' knowledge [6].

Interactive illustrations are used to increase visibility — 3D models of biomolecules, living organisms,
interactive animated biological processes. The computer modeling method is an excellent way to visually
study a range of topics from molecular biology to evolution and can be a safe and effective form of
introducing students to laboratory work.

To solve these problems, we can use:

1. Scientifically reliable 3D models and animations from Visual Science, which

are engaged in visualization, education and communication in the field of science,

pharmaceuticals, medicine and other high-tech fields requiring scientific expertise.

2. The program of the Massachusetts Institute of Technology (MIT)

Software Tools for Academics and Researchers (STAR), aimed at bridging the gap between
scientific research and the classroom, because understanding and applying various research methods can
be complicated due to lack of time and the need for advanced equipment. STAR contains components
and modules of educational programs that facilitate the use of their educational resources in various

educational institutions.

3. VirtualLab and PhET virtual laboratories, representing educational interactive laboratory work
that allows students to conduct virtual experiments in natural science disciplines.

One of the survey questions is aimed at determining the value of multimedia teaching tools in the
process of teaching biology. University teachers showed the values of using ICT tools:

-development of educational motivation and interest in the subject-42 %,

- formation and development of knowledge in biology-25%;,

- development of universal educational activities-20%,

- helps teachers to see students in an unconventional form of education-8%.
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Figure 1: Teachers’ answers towards the value of multimedia teaching tools in the process of teaching
biology



All these resources allow us to diversify the learning process, make it more visual. In addition, the
use of such ICTs helps students to get much more opportunities for independent study of the material,
organizing research activities in the form of laboratory work in combination with a computer at home
and a real experiment at school, planning and analyzing those experiments that are not feasible in real
life in school laboratories, but are possible in virtual reality. In addition, do not forget about the
expediency of using ICT for the development of students' personality and their preparation for
independent production activities in the conditions of modern information society.

Conclusion

It is also necessary to involve students in research projects. The project is a set of actions specially
organized by the teacher and independently performed by students, culminating in the creation of a
creative product [5]. We study the structure of scientific research, the writing and presentation of
research work, learn to obtain and systematize reliable scientific information using a computer,
multimedia, work with scientific databases and scientific search platforms NCBI, Elibrary, Google
Academy, thereby going beyond the school curriculum and instilling in them a love of science. The
technology of project preparation takes into account the age and individual characteristics of children,
stimulates independence, the need for self-realization.

The use of ICT in preparation for the Olympiads and the Unified State exam also has a number of
advantages. To date, many multimedia textbooks on biology have been developed, which can be used for
self-study of the material, repetition or consolidation of the topics covered, allow for monitoring and
evaluation of knowledge. The use of ICT in pedagogical activity helps to ensure that the process of
teaching biology meets the advanced requirements of pedagogical science, combines all the best of
classical pedagogy with innovation, which ultimately leads to an increase in the efficiency of the
educational process [5]. The competent use of ICT allows us to present the studied material in as much
detail and detail as possible, solves the problem of the shortage of visual aids, optimizes the process of
understanding and memorizing educational material and increases interest in the educational process to
a higher level.
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Abstract

In this article, the authors put forward the problem of forming a value attitude to a healthy
lifestyle in the context of the introduction of the country’s standard in the practice of the theory
and methodology of teaching school biology. To solve the above problem, the authors propose to
create conditions for the formation of a new system of attitudes to health and the transformation
of the existing hierarchy of values among students. This article suggests one of the ways and
conditions for solving the above problem: the introduction of regional data and ethnographic
material on the preservation and improvement of the human body. Taking into account the
specifics of the Republic of Kazakhstan can involve students in maintaining their health based on
the emotional component of the content of biological education. The principle of regionality in
education opens up wide opportunities for solving problems within the framework of academic
disciplines. At the same time, the authors emphasize that we are not talking about a limited
isolation and the formation of a completely new content of school biological education, but rather
about a more productive and effective.

Keywords: regional component, school biology education, values, health, healthy lifestyle,
methods of teaching biology, value attitude to a healthy lifestyle

Introduction

The introduced educational standards of the new generation are focused on the formation of
personal characteristics of a school graduate, active, positive, sociable, having good physical and mental
health. For this, the formation of a value attitude towards a healthy lifestyle plays an important role.

The current social, economic, and cultural problems have an impact on the health of the
population, the demographic situation, lifestyle, and reproduction of ethnic groups [1, p. 35]. In this
regard, the idea of regionalization of education becomes relevant. The regionalization of education is
understood as a process bringing the educational sphere closer to the real needs of the school, taking
into account the specifics of the region, its cultural and historical features.

The school subject biology is one of those subjects where almost every topic has the possibility of
including a regional component. Since in high school, plants, animals, their relationship to each other
and to the environment are studied only in biology lessons. Students will learn which plants are
widespread and which animals live in our area, gain knowledge about its medicinal plants, rare animals
that need to be protected.

The principles characterizing the regional content in the formation of healthy lifestyle skills in the
study of biology in schools of the Republic of Kazakhstan are:

1. The principle of consistency and integrity.

Consistency and integrity characterize a person as an organism with a complex highly ordered
structure and systemic organization. When selecting regional content, we took into account that the
additional material introduced in the form of assignments for home and independent work, problematic
tasks should be included in the the content of the course "Man and his health", without contradicting the
goals and objectives of the main content and without downloading it, but at the same time should
contribute to the achievement of the goals set in the study.

The principle of specificity of regional content.

The assimilation of the essence of the scientific concept of a healthy lifestyle is combined with the
student's attitude to a conscious attitude to the goals and methods of health conservation, which is very



important in developing the position of responsibility of schoolchildren for their health. The deployment
and actualization of the emotional and value content of education. It is methodically advisable to pay
attention to the regional features of the structure, growth and development of a person, his lifestyle,
fitness, rational content of carbohydrates, proteins and fats in food for living in the Far North, as well as
the health and morbidity of indigenous and alien populations, disease prevention, human nutrition in the
North; endemic and natural focal diseases and their prevention.

This contributes to the deepening of students' knowledge, education, the formation of the skill of
independent observation, the development of necessary practical skills techniques and a conscious
attitude to one's own health and leading a healthy lifestyle. L.S. Viygotsky [2, 3] wrote in his writings that
the essence of education in education is the formation of a child's personality. When organizing education
in the educational process , the teacher should play a secondary role, should not educate from above. It
will be enough for him to organize such a learning process in which the child will study independently
and thus educate himself, and the teacher will only help and guide the child's activities.

So in the pedagogical literature, problem-based learning is understood as the educational and
cognitive activity of students with the assimilation of knowledge and methods of activity based on the
creation and solution of problem situations. Each educational problem is an artificial pedagogical
construction that is modeled by the teacher in the structure of the content of the educational subject.

The method of problem presentation is a method, using which, the teacher:

- creates a problematic situation;

- forms a problem task;

- solves it by demonstrating the stage of problem solving, the sequence of reasoning, the pattern
of reasoning.

And the student:

- perceives, realizes, comprehends, remembers knowledge about the course of solving a holistic
problem;

- argues with the teacher.

The purpose of the application of problem presentation is the assimilation by students of
knowledge about the main stages of solving the problem, their content and sequence of presentation [3].
Stages of the lesson on the theme: “Patterns of heredity and variability in living organisms”

I. Announcement of the lesson theme and setting the purpose and objectives of the lesson.

Il. Updating students' knowledge on the issues.

1) What does genetics study? What is the origin of the name of science?

2) Define the concept of "gene”.

3) Who is the founder of genetics?

4) Define the concept of "heredity".

5) Prove by examples the universal character of this property of organisms.

6) Define the concept of "variability".

7) Prove by concrete examples that this property is universal for all living things.

8) Demonstration of PPT presentation illustrating the phenomena of heredity and variability.

Problem-based learning (PBL) is an exciting way to learn biology and is readily incorporated into
large classes in a lecture hall environment. PBL engages students in solving authentic biological case
problems, stimulating discussion among students and reinforcing learning. A problem-based learning
environment emulates the workplace and develops self-directed learners. This is preferable to a mimetic
learning environment in which students only watch, memorize, and repeat what they have been told.

In the educational material on the work of the heart and its hygiene, as an additional regional
material. As practice has shown, the use of regional material on this topic contributes to a more effective
assimilation of such complex issues as the importance of blood in metabolism, coagulation as a protective
reaction of the body, immunity, and its importance in human life. prevention of diseases of the circulatory
system, substantiate the relationship of blood, lymph and tissue fluid, the harmful effects of alcohol,
drugs, smoking on the composition and function of blood.

Application knowledge about blood clotting, immunity, the number of red blood cells and
leukocytes. Introduction of regional material to the content of the lesson on the topic "Blood. Blood
circulation and lymph circulation"” promotes students' understanding of the essence of culture, methods
of treatment for cardiovascular diseases, diseases of the cardiovascular system, to use natural gifts to
improve their health, the history of their people, being a necessary step in introducing them to the
traditions of national culture. For example, the study of human and frog blood cells under a microscope;
studying the movement of blood through blood vessels; examining blood under a microscope;



determining the size of one's heart and other experiments that students conduct in practical classes, and
compare the results with all kinds of folk signs, allow students to be proud of the wisdom, observation
of their ancestors. It is not likely that the students will solve a problem on the first pass, and the feedback
from the instructor motivates the next round of small group work. The students could now be told that
the man's lumbar spine density is 3. 1 standard deviations below the average age-matched healthy female
(osteoporosis = 2.5+ SD), his height is 204 cm, his left middle finger is 10 cm, and knee films show open
epiphyses[6]. The cycle of small group work and instructor feedback can be continued during the current
class session or on future occasions.

Conclusion

The researchers expect this study can be a source of information for teachers in applying regional
content in schools, thus students can construct their knowledge. The implementation of this model
should be done continuously to improve the students’ critical thinking skill. Before the class begins,
teachers should prepare everything well mainly the selection of real problems appropriate with the
materials. Therefore, students can analyze and solve problems accordingly. Teachers also need to
manage their time to better implement new technologies. Further researchers can conduct the similar
study focusing on other materials, and even other fields of study.
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Abstract

The issue of students functional literacy development is the main topic of the study, which
is based on pedagogical literature. Analysis and testing are done on the outcomes of students both
before and after the application of test tasks influencing the development of functional literacy in
schoolchildren. The following characteristics of how these tasks affected the intellectual kids. In
order to be prepared for the intellectual competitions in biology, it is found that complicated tasks
have an impact on the growth of functional literacy. The style of inquiry was used with pupils
between the ages of 14 and 16. The level of students was found to be impacted by tasks for the
development of functional literacy.

Keywords: functional literacy, biology, intellectual competitions, complexity level, research
projects

Introduction.

"Understanding, assessing, and using written materials and engaging with them to participate in
society, attain one's goals, and develop one's knowledge and potential” is the definition of literacy [1,15
pJ. Biology is a fundamental and applied science field that is rapidly growing. It is crucial to our
understanding of life at all scales, from molecular biology to interactions on a global scale [2,35 p].

The ability to function in the social roles of a voter, consumer, family member, and student is
determined by functional literacy. It enables you to put your abilities to use in setting up various
adventures, creating connections with various social structures and organizations, etc [3, 206—-238 pp].
PISA understands functional literacy in a broad sense as a set of knowledge and skills that ensure the
successful social and economic development of the country; [4] in a narrow sense, as the key knowledge
and skills necessary for a citizen to fully participate in the life of modern society [5]. A person's capacity
to answer questions about the natural sciences, as well as their preparedness to have a keen interest in
scientific concepts, developments, and innovations [6, 52-75pp.]. PISA includes a set of specified
competencies for science literacy. The ability of pupils to use the knowledge and abilities they have
learned in school in real-world settings is referred to as competence [7, 224-263 pp.]. In PISA, there are
three main categories of tasks:

1. "How do you know?" tasks that require the use of ways of knowledge.

2. Assignments to "try to explain" events and facts

3. "Make a conclusion" assignments help students develop the ability to draw conclusions based on
data .People who are biologically literate should comprehend the fundamental ideas in biology. Students
that are biologically literate should understand the variety of species and how they are categorized . The
fundamental ideas of biology should be understood by all citizens. Memory, analysis, comprehension,
learning, and reasoning are only a few examples of cognitive skills. "Developing functional literacy
toolkits for middle and high school students in biology" is intended to: promote the development of a
range of skills and abilities that are at the core of functional competence. The developed set of tasks is a
tool for developing specific skills, which together constitute biology as a subject and the essence of
functional abilities. Possession of these abilities and skills serves as an indicator of base in students while
preparing for biology intellectual competitions.

Applied in biology innovative methods and techniques.

These biology tasks include 25 complex tasks based on the example of PISA tasks. The questions
are created in accordance with basic biological principles. The focus of the tasks on the organization of



functional literacy includes topics on botany, zoology, genetics, physiology, ecology, immunology,
microbiology and general biology.

Task N@ 1. The picture shows a spider and a pin standing in water.

The reason spiders float in water is the presence of hairs that cause the spider to be weightless.
Because the pin is lightweight floats in water

Question 1: What do a spider floating./'n water and an iron pin have in common?

Answer 1.1:
1. Pedipals
2. Fangs
3. Chelicerae
4. Eyes
5. Legs
6. Spinnerets
7. Abdomen
8. Pedicel
9. Cephalothorax
Task 2: Identify the structure of the spider in the picture.
Task 3. State whether each of the following concepts is a TRUE or FALSE:
A student found two different leaves of different plants.He took it with him and then noticed that
it had started to rot. They are shown in picture A and B.
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Answer: A — Dicotyledonous (leaf) B — Monocotyledonous (leaf)
Task 4. Identify to which two main groups the leaves shown in the picture belong.

Task 5. The process of putrefaction is most often caused by bacteria. Name one other organism

that can prevent decay.

Task 6. Leaf rotting improves the composition of the soil and creates conditions for good plant

growth. Explain how the process of rotting returns nitrogen to the soil.

Task 7: Humans are thought to be descended from animals such as gorillas, as shown in Figure A.
Humans walk on two legs. What is this movement called?

Task 8: Describe two ways in which the skeleton in picture B adapted to this type of movement.

Task 9: Mention one advantage of Homo sapiens associated with vertical walking

Table 1

Stages of preparing for the intellectual research competitions

Research and design

The "mature” project reflects the personal and individual position
of the author and has a social and practical significance. With
such projects, our students became the winners of the regional

Solving problems, performong
tests

The student has the opportunity to gradually perform simple
tasks first, and then a higher level of complexity.

Carrying out practical work

The requirements for the practical tour are increasing every year,
because it is here that the student can apply his knowledge in
practice.

The principle of knowledge
activity

Olympiad tasks are compiled in such a way that the entire stock
of knowledge is in active use. They are compiled taking into
account all previous knowledge, in accordance with the
requirements of the standard of education and the knowledge
gained at the moment

[a table is compiled by authors]

The goals may be different, as a rule, it is a generalization, systematization of the material, or,

conversely, a leading question before studying a new topic. In search of the necessary information, a
variety of sources are "shoveled", the necessary skills are acquired, and the products created at the same
time are then used as reference materials. Much attention is paid to working with educational and
reference literature on ecology, because this subject is not studied in our school, and schoolchildren show

great interest in it.




Currently, along with books, perhaps an important role is played by such a source of information
as the Internet. Electronic versions of books, journal articles, various tests, tasks of Olympiads of various
levels can also be found on various biological sites. Is it possible and necessary to manage this flow of
information? In any case, it is advisable to familiarize students with a list of biological sites where they
can find useful information for themselves. One of these sites is undoubtedly www.kpdbio.ru , where
resources are placed to prepare for the regional stage in biology. On this site, you can get online advice
on a question of interest, test your knowledge by performing test tasks of previous years, watch a video
tutorial.

Concluson

The fundamental ideas of biology should be understood by all citizens. Memory, analysis,
comprehension, learning, and reasoning are only a few examples of cognitive skills . "Developing
functional literacy toolkits for middle and high school students in biology" is intended to: promote the
development of a range of skills and abilities that are at the core of functional competence.

The scientific novelty of this work was that testing tasks should correspond to different levels of
biology mastery, which contributes to student development while taking into account unique student
characteristics in preparation for PISA, various Olympiads, etc. The development of knowledge, in our
case the development of FG students, is most effective when carried out methodically, with a variety of
types and forms.
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Abstract

The scientific article, "Language and Culture: Exploring the Connection Between Language
and Culture, Analyzing How Language Reflects and Shapes Social Standards, Values, and
Personalities,” presents a comprehensive analysis of the interrelationships among language,
culture, and individual personality. The authors conduct a theoretical overview emphasizing the
significance of language as both a reflection and a shaper of social standards and values. An
empirical study conducted within the Russian-speaking community confirms the pivotal role of
language in shaping individual traits while highlighting unique cultural aspects influencing
linguistic behavior. The conclusion summarizes the research, emphasizing its contribution to
understanding the intricate connections among culture, language, and personality in
contemporary society. This article provides a valuable contribution to the fields of linguistics,
cultural studies, and sociology.

Keywords: Language, culture, social standards, values, linguistic behavior, cultural identity,
cross-cultural communication, sociolinguistics, empirical research.

In the modern world, the interaction between language and culture is central to understanding
complex sociocultural phenomena. Language, being the main means of communication, not only reflects
established social standards, values and norms, but also actively shapes them, creating a special cultural
space. In this article we will focus on exploring the close connection between language and culture,
attempting to analyze how language not only reflects, but also actively contributes to the formation of
social standards, values and personal identities.

The complex relationships between language and culture are reflected in everyday life, traditions
and perceptions of the world. Our analysis will be focused on identifying linguistic features that express
social norms, values and form individual personality traits. By diving deeply into these relationships, we
aim to uncover not only the structural and lexical aspects, but also the semantic nuances that create the
bridge between language and culture.

The purpose of our research is not only to analyze specific cases, but also to identify general trends
characterizing the influence of language on the formation and modification of cultural characteristics.
We invite the reader to join us on a journey through the complex ways of interaction between language
and culture, in search of answers to questions about how language becomes a mirror and builder of our
sociocultural realjties.

The study of the interaction of language and culture requires a clear definition of both concepts.
Language, as a complex system of signs and symbols, is not only a means of communication, but also a
reflection of cultural characteristics. By culture we will understand a system of social attitudes,
traditions, art and ideologies that shape public consciousness.

The essence of the relationship between language and culture lies in the complex two-way
interdependence of these phenomena. Language, as a kind of carrier of cultural codes, not only reflects,
but also forms the thinking and values of society. In turn, culture has a significant impact on linguistic
structures, giving them unique forms and meanings.

Semantic and structural elements of language, such as vocabulary, phraseology and grammar,
become an integral part of cultural heritage. As noted, "the absence or excess of certain words or
concepts may indicate unique aspects of cultural experience." By analyzing the language features, it is
possible to reveal the deep roots of social beliefs and norms.

However, the relationship is not limited to simply reflecting cultural aspects in the language.
Culture actively influences the very process of forming linguistic structures. This manifests itself in the



way in which certain concepts and ideas are expressed and encoded. Cultural taboos and social norms
influence the creation of specific linguistic structures, thereby forming unique ways of thinking and
communication.

In addition, language acts as a mirror reflecting and affirming social standards. At the same time,
"the analysis of linguistic features allows us to reveal many aspects related to social norms and
expectations in society." Language becomes a tool through which society asserts its values and forms
social stereotypes[1].

An important aspect is also how language functions in expressing social relationships and
hierarchies. Forms of politeness, the use of titles and greetings are linguistic mechanisms that reflect the
degree of respect and distance between those communicating. "The analysis of changes in the level of
politeness can reveal the dynamics of sociocultural changes in society," allowing us to better understand
the evolution of social relations and structures.

Language is a multifaceted tool that extends beyond its basic function of communication,
encompassing a crucial role in expressing and shaping social relationships and hierarchies. One of the
fundamental ways in which this occurs is through the intricate dance of politeness embedded in linguistic
interactions. The forms of politeness, ranging from choice of words to the use of titles and greetings,
serve as subtle markers that reflect the nuances of respect and the interpersonal distance between
communicators. By delving into the analysis of changes in politeness levels over time, one can unravel
the dynamic tapestry of socio-cultural transformations within a society.

Beyond the realm of politeness, linguistic elements such as accent, word choice, and phrase
structure emerge as powerful indicators of an individual's social status. In essence, language becomes a
potent instrument through which both individual and collective identities are not only forged but also
laid bare for scrutiny. The deliberate selection of linguistic elements becomes a means through which
individuals project their social standing, establishing a complex interplay between language and social
hierarchy.

Moreover, the structures and formalities embedded in language contribute to the reflection of
broader sociocultural expectations. The degree of formality employed in linguistic expression can be seen
as a mirror reflecting the prevailing social norms that govern interactions across various contexts,
ranging from the intricacies of business negotiations to the simplicity of everyday communication. In this
sense, language serves as a dynamic barometer that gauges and mirrors the ebb and flow of societal
expectations.

Delving deeper into the societal fabric, social rituals, including linguistic ones, emerge as integral
components in the construction of social standards. Through a meticulous analysis of linguistic
manifestations within diverse social events and rituals, one can discern not only the prevailing features
but also the subtle shifts and alterations in sociocultural norms. Language thus operates as a conduit
through which these rituals are enacted, reinforced, and sometimes challenged, contributing
significantly to the ongoing evolution of social standards/2].

In essence, the profound interconnection between language and society goes beyond mere
communication, extending into the intricate realm of social dynamics, identity construction, and the
perpetuation of cultural norms. As a powerful force shaping and reflecting societal structures, language
stands as a testament to the complex interplay between individual expression and collective expectations
within the tapestry of human interaction.Language, in its essence, is an integral component of the
formation and transmission of values in society. It not only reflects a system of values, but also actively
participates in their creation, influencing the perception and interpretation of the world. Let's consider
how linguistic elements express and form values in a sociocultural context.

The significance of vocabulary in conveying concepts of value cannot be overstated. Words and
expressions laden with emotional nuances serve as a mirror reflecting the societal values deemed crucial.
The scrutiny of terminology allows for the identification of prevailing priorities and distinctive features
within a given culture's value system.

"The words we choose to use when we communicate with each other, carry vibrations. The word
‘war’ carries a whole different vibration than the word ‘peace’. The words we use are showing how we
think and how we feel. The careful selection of words, and the manner in which they are employed, unveil
the intricate tapestry of values woven into the fabric of a society."[3]

The semantic landscape of language, entwined with values, not only amplifies their substance but
also furnishes a contextual framework for comprehension. The interpretation of linguistic units, whether
words or phrases, undergoes significant variations contingent upon the characteristics embedded within



the prevailing value system. Tracking the evolution of the semantics of a word or phrase across temporal
dimensions yields profound insights into the dynamic shifts in societal attitudes towards values.

Language functions as a sculptor, shaping our perception of the world by articulating values
affiliated with nature, society, and human behavior. The verbal depiction of the surrounding reality serves
as a medium through which individuals articulate their value priorities. This manifestation is discernible
through metaphors, associations, and euphemisms that not only capture but also characterize the
idiosyncrasies of perception and assessment of the world.

An inseparable interconnection exists between language norms and value guidelines. In parallel to
language regulating communication, values wield influence in determining the acceptability or
unacceptability of various forms of expression. The analysis of linguistic norms thus becomes an
illuminating lens through which one can discern the values upheld by society and trace their evolving
dynamics.

Language and cultural influences synergize to mold individual personality traits, serving not merely
as a mode of communication, but as the very substance shaping one's character, beliefs, and cognitive
style. This intricate relationship between language and personality is evident in various aspects of
linguistic expression.

Take, for example, the choice of language as a tool for personal identity construction. The specific
words and phrases one selects, coupled with the structural nuances of their statements, collectively craft
a distinct self-image within the framework of societal and cultural norms. Consider a bilingual individual
who seamlessly navigates between languages, adapting their expression to different contexts. In doing
so, they reveal facets of their identity strategically, showcasing the adaptability and complexity of their
personality[4].

Delving deeper into linguistic analysis, the exploration of self-determination through language
unveils intentional emphasis and subtle highlighting of certain aspects of one's character. An individual
may choose specific descriptors or employ particular linguistic devices to underscore traits that align with
their desired self-presentation. For instance, someone might consistently use positive and assertive
language to convey confidence, thereby reinforcing the perception of a self-assured personality.

Moreover, the nuances of language interaction, encompassing elements such as accent,
intonation, and vocabulary, contribute significantly to the intricate tapestry of personal identity. The way
in which an individual engages with others, the linguistic means they employ for communication, all
contribute to the distinctive amalgamation of their personality. Consider the example of regional accents
shaping identity; a person's unique pronunciation may signify not just geographical origin but also
cultural affiliation and a sense of belonging.

By scrutinizing these facets of language, researchers gain valuable insights into the symbiotic
relationship between language and the formation of identity. A thorough examination of accent
variations or the evolution of vocabulary within specific social groups, for instance, allows for a nuanced
understanding of how language actively participates in shaping the multifaceted mosaic of individuality.

Language not only reflects, but also influences the formation of individual character traits. How a
person describes himself and the world around him, what emotional shades he attaches to his words,
reflect his unique character. Analysis of linguistic manifestations allows us to identify the connection
between the use of certain expressions and the expression of individual personality traits.

Language enables individuals to express their thoughts, feelings and views. It becomes a bridge
between the inner world of the individual and the external society. Analysis of linguistic behavior and
choice of vocabulary allows us to understand how a person builds his unique image in a sociocultural
context.

The research was specifically tailored to the Russian-speaking community residing in Turkey,
encompassing a diverse range of individuals across various age groups and sociocultural backgrounds
who share the commonality of Russian as their primary language. The objective of the study was to delve
into the intricacies of language preferences, the extent of Russian language retention, the utilization of
terminology reflective of personal values, and the nuanced perception of personality as conveyed through
language.

To achieve a comprehensive understanding, a meticulously crafted questionnaire was administered
to 300 respondents through an online survey platform. The participants, Russian-speaking immigrants,
were strategically selected to represent a broad spectrum of age and sociocultural cohorts. The data
collection phase spanned two months, ensuring a thorough and in-depth exploration of the subject
matter.



A paramount consideration for the researchers was the establishment of a representative sample
that mirrored the diversity inherent within the Russian-speaking community in Turkey. By including
individuals from different age groups and sociocultural backgrounds, the study aimed to capture a
holistic view of the community's experiences and perspectives.

Following the data collection phase, a rigorous analysis ensued, employing both qualitative and
quantitative methodologies. This multifaceted approach enabled the researchers to derive nuanced
insights into the intricate interplay between language dynamics, cultural values, and the formation of
individual personality traits.

Through the coding and analysis process, key thematic categories emerged, shedding light on the
relationships between language characteristics, the preservation of cultural traditions and values, and
the manifestation of personality traits through language expression. Notably, the findings underscored
a strong correlation between the retention of the Russian language and the preservation of cultural
identity, emphasizing the language as a vital conduit for the transmission of cultural heritage[5].

Of particular significance was the revelation that the expression of personality through the Russian
language played a pivotal role in the self-determination of respondents and the shaping of their individual
character traits. The study illuminated the dynamic role of language not merely as a communicative tool
but as a profound influencer in the ongoing process of identity formation within the Russian-speaking
community in Turkey.

In conclusion, understanding these relationships is essential in today's world, where a multicultural
society requires a deep respect for diversity. The study of these issues not only expands our knowledge in
the field of linguistics and cultural studies, but is also aimed at building a more tolerant and mutually
understanding society, where every language and every personality finds its unique place in the rich
mosaic of human culture.
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Abstract

In accordance with the principles of inclusion, according to the new standard, the teacher
must: be able to communicate with children, recognizing their dignity, understanding and
accepting them;, be able to design and create situations and events that develop the emotional and
value sphere of the child (culture of experiences and value orientations of the child); be able to
build educational activities taking into account children's cultural differences, gender, age and
individual characteristics, and maintain a business-friendly atmosphere in the children's team.
There are also other factors to take into consideration when examining pathways to successful
inclusive practices. Many scholars state that moving towards inclusion requires systematic
evaluation at the overall school level including identifying the attitudes and perceptions of school
professionals. The aim of this article is to develop a methodology of inclusive education in teaching
biology and identify teachers’ role in inclusive education.

Keywords: inclusive education, cultural difference, individual characteristics,gender,
disability, controlling.

Introduction

Over the past decades, local and national governments have adopted inclusive education policies.
International human rights framework states that schools are responsible for providing equal
educational opportunities and that classroom teachers are the key agents in promoting inclusion for all
students. However, despite a large body of literature on inclusion, there is a lack of empirical evidence on
its impact on student growth . Disability is one of many individual differences and from this perspective,
inclusive education is defined as providing appropriate educational practices to students with disabilities
by classroom teachers in regular classrooms[1]. While opponents of inclusion argue that inclusive
teaching takes away from the learning opportunities of students without any special needs, some suggest
that inclusion benefits all students. Research also suggest that although students with special needs may
benefit socially from inclusion, the academic benefits remain unclear . Lack of empirical evidence on
inclusive education may be perhaps due to conceptual limitations such as a lack of consensus over a
definition of inclusion and methodological challenges such as establishing control in natural settings.

Statement of the Problem

According to Dyson et al, there are limited numbers of classroom-based observation studies
examining effective teaching practices in inclusive classrooms. Indeed, a component that is often not
included in research examining effectiveness of inclusion and its impact on student outcomes is an
observation of the quality of classroom teaching[4]. Farrell suggests that studies should examine
observation of actual teaching as opposed to focusing on comparisons of placement labels such as
“inclusive” versus “special” classrooms. Thus, focusing on classrooms as units of analysis is a step forward
in identifying how inclusive education can be implemented effectively in practice for all students[5].
There are also other factors to take into consideration when examining pathways to successful inclusive
practices. Many scholars state that moving towards inclusion requires systematic evaluation at the
overall school level including identifying the attitudes and perceptions of school professionals.

Research findings point out that classroom teachers’ positive attitudes towards inclusion is
amongst the most important factors in creating inclusive classrooms . However, evidence also suggests
that classroom teachers are reluctant about implementing inclusion and adapting instruction for all
students. In addition to school level factors, factors at the classroom level also influence impact of
inclusive education. Classroom teachers are expected to take the leading role in providing support for



students with special needs within the regular classroom context[6]. Evidence from studies of effective
teaching reveal that teaching in inclusive classrooms requires not only a general understanding of best
practices in teaching but also a more specialized knowledge of adapted instruction for students with
special needs. However, research findings on teachers’ negative attitudes towards students with
disabilities may also suggest that teachers are reluctant to implement inclusive practices.

In educational psychology, although literature examining the link between teachers’ 92ehavior and
attitudes is quite extensive, research focusing on empiral study of inclusive education and the effects on
teaching of biology are limited.

Objectives of the Study

Two research objectives shape the present study. The first objective is to examine whether there is
a relationship between teachers’ teaching practices and their perceptions of inclusion in inclusive
education and effects on teaching biology. The second objective is to explore whether any classroom level
factors including various components of teachers’ teaching practices and attitudes are significantly
related to student outcomes of reading attainment, social inclusion, self concept, bullying and students’
perceptions of inclusion. Through a nested design with students nested within classrooms, the present
study will examine individual variation in reading attainment of biology.

Research Question

(1) what is inclusive education?

(2) how is it implemented?

(3) what are its effect on teaching practices?

Significance of the Study

The present study seeks to examine how students’ develop in relation to different classroom
contexts as measured by observations of classroom teaching of biology and attitudes towards inclusion
surveys through hierarchical analyses. The present study will aim to make substantive conceptual and
methodological contributions to the field of inclusive education by 1) examining normal classroom
variation through looking at growth in attainment and social outcomes and 2) by exploring the shared
classroom variation as the dependent variable independent of unique student level variance. Finally, the
present study aims to guide professional development in the implementation of inclusive education
particularly at the classroom level and its effects on teaching of biology.

Each teacher plans their activities independently. Selects interesting, accessible, personally and
practice-oriented content. Uses various manuals and technical means to achieve goals. Organizes a
variety of children's activities, including creative ones related to various types of art: excursions, didactic
games, etc. In subject programs, teachers learn to differentiate the multi-level requirements for
mastering the content of educational material: basic and minimally necessary (reduced). This makes it
possible to individualize work with children with special needs. Unfortunately, some students often feel
insecure about their own abilities while working independently. By working in pairs or groups of shifts,
children get the opportunity to cope with the task much more successfully, realizing that how they
perform their part of the overall task is very important for the productive work of the whole group. In
addition, the introduction of collective forms of learning into the lesson makes it possible to revitalize
the lesson, to realize the communicative needs of students/[2].

One of the leading factors in the positive result of the lesson is information and communication
technologies, since children with special educational needs like not only the process of working with an
interactive whiteboard in itself, but also the competitive moment of who will come out first and start
writing with a pen, or moving objects in various tasks. With this organization of the material, 3 types of
children's memory are included: visual, auditory, and motor. Multimedia presentations bring the effect
of clarity to the lesson, increase motivational activity, promote a closer relationship between teacher and
student and instill love and interest in the subject.

In order for the lesson to be dynamic, productive and interesting for each child, it is important to
apply a variety of teaching methods, to provide for a change of activities in the lesson[3].

In biology lessons, | widely use game techniques. Every teacher has faced a situation when students
are not diligent in class. In this case, an unexpected change of activity and the form of the lesson helps
(excursion, trip, crossword puzzle, game, quiz). The lesson ceases to be a lesson, remaining it, in fact. |
focus on the individual development of children. In classes where children with different cognitive
abilities study, | try to monitor achievements for each child. The involvement of various didactic games
allows me to carry out an individual and differentiated approach to students. Differentiated training
allows everyone to work at their own pace, gives them the opportunity to cope with the task, increases
interest in learning activities, and forms positive motives for learning.
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Figure 1: The main requirements for the conduct of physical education in the classroom

In order for students to be focused on a positive outcome of the lesson, with the achievement of
all set goals, it is important to create a situation of success. A success situation is a combination of
conditions that ensure success. What are these conditions? First of all, you should remember which group
of students you will be working with. For children with special educational needs, the leading activity is
communication. Creating a situation of success at the motivational stage is the basis for the formation
of positive emotions. | use different techniques to do this. To form a positive psychological attitude of
students at the beginning of the lesson, | use the "Give a smile" technique or the "Weather Forecast”
training exercise, and also often use various videos that help students recharge with positive emotions
before the lesson begins.

For example, the "Puzzle" technique, split pictures are distributed to the whole class, the task is
given to put them together and name the resulting object, etc. Some students receive a set of small
pictures from which they can put together a puzzle. | additionally give individual children a large card,
which consists of large-sized parts. It is important that students get the impression of the identity of the
tasks they have received. The game can be used at any stage of the lesson, for example, in the form of
riddles, rebuses, charades, anagrams. To develop students' imaginative and logical thinking, | use the
"communicative attack" technique at the beginning of the lesson. For example: "Having solved the riddle,
you will find out what we will study in the lesson."

When setting goals and objectives of the lesson, performing practical work tasks, | use the
technique of "Advancing a successful result": for example, "the topic is difficult, but I have no doubt you
will succeed, you will definitely cope”, "I do not even doubt the successful result”, "people learn from their
mistakes and find other ways solutions”, "we have been through this material with you, you know
everything and will easily cope with the tasks", etc.

Using this technique allows you to inspire a child with confidence in their abilities and capabilities.

The technique of "Removing fear" helps to overcome self-doubt, timidity, fear of the case itself and
the assessment of others. In order to maintain a successful situation throughout the lesson at all stages,
| use the "Emotional stroking" technique: I easily give compliments, say "well done”, "good girl", "guys, I'm
proud of you!" many times. After all, it is very important to inspire a child with self-confidence - this is
the key to successful learning.

Conclusion

Students with special educational needs get tired quickly and need to change activities frequently.
No matter how interesting the lesson is, after 20-25 min. from the beginning of the lesson, children
experience a decrease in performance, the pace and quality of work decreases, motor activity changes,
interest in the lesson is often lost, distractions become more pronounced. Physical education minutes in
the lesson provide active rest for students, switch attention from one type of activity to another, help
eliminate stagnation in organs and systems, contribute to increased attention and activity at the
subsequent stage of the lesson. The start time of the physical education minute is determined by the
teacher himself. It is most advisable to spend a physical education minute at a time when students show
the first signs of fatigue. The external manifestations of fatigue are an increase in the number of



distractions, loss of interest and attention, weakening of memory, handwriting disorders, and decreased
performance.
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Abstract

Pedagogical experience shows that students have difficulty understanding the Schrodinger
equation and solving related problems. Therefore, it is necessary to consolidate skills in solving
quantum mechanical problems. The article poses and solves the one-dimensional Schrodinger
equation for a particle located in an infinitely high potential well.
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A workshop on solving problems, one of the main parts of the quantum mechanics course, occupies
an important place in the system of university training of specialists and plays an important role in
familiarizing students with the theoretical foundations of the fundamental laws and phenomena of
quantum mechanics.

The position of a particle in space at a given moment of time is determined in quantum
mechanics by setting the wave function:

Y(7,t)
The form of the function is obtained from the solution of the Schrodinger equation:
2
— VYUY =i (1)

The Schrodinger equation is the fundamental equation of non-relativistic quantum mechanics. If
the force field in which the particle moves is stationary, then the function U does not depend clearly of
time and has the meaning of potential enerqy. In this case, the solution to the Schrodinger equation splits
into two factors, one of which depends only on coordinates, the other only on time:

- —- . E
W) = () - exp (i t) 2)
Here E—is the total enerqgy of the particle, which remains constant in the case of a stationary field.
To verify the validity of expression (2), let’s substitute it into the original equation (1). As a result, we

obtain the Schrodinger equation for stationary states, which determines the wave function of the
coordinates:

2
— =V + Uy = Eyp (3)
The modulus square of the wave function determines the probability that a particle will be
detected within the volume dV
dw = Alp|2dV (4)
Here A- is the coefficient of proportionality.
The integral of expression (4) taken over the whole volume must equal one:
[dw=[Alplav = 1 (5)

This integral gives the probability that the particle is located at one of the points in space.

The Schrodinger equation allows us to find the wave function of a given state and, consequently,
to determine the probability of finding a particle in different points of space.

Let us consider several problems on finding the wave function, determining the eigenvalues and
eigenfunctions of the Hamilton operator, designed for students beginning to specialize in theoretical
physics in order to develop their professional skills.

Exercise. Find the wave functions of a particle of mass m located in a one-dimensional infinitely
deep potential well of width ([ (0 < x < 1).

Solution: Assume that the particle can only move along the x-axis. Let the motion be limited by
walls impenetrable to the particle: x = 0 and x = 1. Potential energy U = 0 at (0 < x < 1) and goes to
infinity at x < 0 and x > L. Potential energy U has the form
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Let us consider the Schrédinger equation (3). The wave function depends on one coordinate x. Then

the equation can be transformed to the form
ﬁ+—(E Uy =0 (6)

The particle cannot go beyond the potential well. Therefore, the probability of detecting particles
outside the well is zero. Accordingly, the wave function outside the well is equal to zero. From the
continuity condition it follows that w must be equal to zero at the boundaries of the well, i.e. what

YpO) =y =0
This is the condition that solutions to equation (6) must satisfy. In the region where w is not
identically zero, equation (t 6) has the form
LB =0 (7)
Let's introduce the notat/on
2m

k*=—E
hZ
and the equation will take the well-known form in the theory of oscillations:
LAk =0 (8)

The solution to this equation is
Y(x) = Asin(kx + a) (9)

The boundary conditions can be satisfied by an appropriate choice of constants k and a.
First of all, from the condition ¥ (x) = 0 we obtain

Y(x) = Asin(a) =0
Whence it follows that =0. Next, the condition must be met

Y(l) = Asin(kl) =0

kl = +mn, (n=123..) (10)
Substituting the value of k into (9) obtained from condition (10), we find the eigenfunctions of the
problem:

nx
P(x) = Asin -
To find coefficient A, we use the normalization condition:

fAIl/)lzdx =1

A? f sin? (?) dx =1

As a result, we get A = \E Thus, the eigenfunctions have the form

Y, (x) = fsm (mllx) n=123,.. (11)

The graph of the proper wave function is shown in Fig.2a, with quantum number n = 3. Fig.2b
shows the probability density of detecting a particle in a potential well. It is clear from the graph that
the particle cannot be detected at points x = 1/3 and x = 21/3 of the well. This behavior of the particle
is obviously incompatible with the idea of trajectories.
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Fig.2. Graph of wave function and particle detection density

Conclusion

The Schrédinger equation is the fundamental equation of non-relativistic quantum mechanics. It
can take different forms depending on the potential field in which the particle is located. The simplest
version of this equation is its application to a particle in a one-dimensional, infinitely deep potential
medium.

The problems given as examples in the article will help to strengthen the theoretical knowledge of
the students on the subject of "Schrodinger's equation" in the science of quantum mechanics. It can be
seen from the solutions of the problems that, in order to solve this type of problems, students need to
have basic knowledge such as "Trigonometric function”, "Derivative operation”, "Finding the initial

"non

function”, "Drawing the graph of complex functions" from the mathematics course.
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Abstract

This study embarks on an exhaustive exploration, unraveling the intricate dynamics inherent
in the intersection of cultural sensitivity and intergroup communication competence, with a
dedicated focus on senior stage students. Employing a meticulous and comprehensive case study
approach, our research delves into the nuanced interplay between cultural awareness and the
cultivation of effective intergroup communication skills. In an era where societies undergo
continuous diversification, understanding how senior stage students navigate and engage with this
evolving cultural landscape becomes not only relevant but imperative for fostering a truly inclusive
educational environment.

The investigative journey initiates with the establishment of a robust conceptual framework,
meticulously defining the constructs of cultural sensitivity and intergroup communication
competence. This foundational scaffolding not only provides clarity to the subsequent case study
analysis but also offers a structured lens through which to examine real-life scenarios encountered
by senior stage students. Through the immersive nature of the case study methodology, we aim to
provide profound insights into the multifaceted challenges and successes faced by senior stage
students in the intricate realm of intercultural interactions.

The case study methodology offers more than just a theoretical exploration; it provides an
intimate lens into the lived experiences of senior stage students. This approach enables a granular
examination of the cognitive, affective, and behavioral dimensions that underpin intergroup
communication competence. Identifying patterns, barriers, and facilitators, our study makes a
significant contribution to the broader discourse on intergroup communication competence within
the specific context of senior stage education.

Beyond theoretical advancements, the findings from this research hold actionable
implications for educators, policymakers, and practitioners. Leveraging the insights gained, these
stakeholders can actively contribute to enhancing cultural sensitivity among senior stage students,
fostering a learning environment that embraces and celebrates diversity. By grounding the study
in the real-world experiences of students engaged in intercultural encounters, our research offers
practical recommendations for implementing inclusive pedagogical practices.

Keywords: cultural sensitivity, intergroup communication competence, senior stage
students, case study approach, cultural awareness, diversity in education, inclusive learning,
intercultural interactions.

Introduction

The significance of intergroup communication skills and cultural sensitivity has grown in
importance in an era of unparalleled global connection and cultural interdependence. This introduction
acknowledges the transforming impact that these constructions have in molding the experiences of
senior stage students and aims to shed light on their deep significance within the educational landscape.

The phrase "cultural sensitivity,” which resonates with the complexities of society, refers to the
knowledge, comprehension, and tactful recognition of many cultural subtleties. People, especially senior
stage pupils, must be able to negotiate these cultural dynamics as countries change into kaleidoscopes
of customs, languages, and viewpoints. A culturally sensitive person possesses the capacity to not only
acknowledge cultural differences but also interact with them in a way that promotes understanding.

Concurrently, the notion of intergroup communication ability surfaces as an important aspect of
the modern educational paradigm. Intergroup communication competency goes beyond language



proficiency and involves negotiating the challenges of communicating across various social groupings. As
future leaders and members of the community, senior stage students need to be able to communicate
successfully across cultural divides in order to promote teamwork, mutual understanding, and
cohesiveness.

A patchwork of cultures, races, and viewpoints characterizes the terrain of modern nations, which
have experienced an unprecedented inflow of diversity. Instead of being a problem, this diversity is a rich
tapestry that, when accepted and comprehended, aids in people's overall development. The importance
of recognizing and valuing this variety in educational settings cannot be emphasized. Senior stage
students, poised at the threshold of higher learning and societal engagement, stand to benefit
profoundly from the cultivation of cultural sensitivity and intergroup communication competence.

Through a case study method, we will explore the complex relationship between senior stage
students' intergroup communication abilities and cultural awareness as we move through the following
sections. We hope that our investigation will help educators, policymakers, and practitioners who are
dedicated to creating inclusive and culturally competent learning environments by pointing out trends
and obstacles as well as offering practical advice.

Method and Material

The rationale behind choosing a case study methodology for this research is its exceptional
capacity to offer a comprehensive, contextualized comprehension of the complex relationships between
intergroup communication competence and cultural sensitivity. A comprehensive lens that allows for the
exploration of real-life situations and offers a nuanced perspective on senior stage student experiences
is provided by case studies. Through case-specific investigation and contextual analysis, this methodology
enables a thorough examination of the various factors influencing cultural dynamics in educational
environments.

Furthermore, the case study methodology emphasizes the breadth and depth of the data collected,
blending in perfectly with the research's qualitative focus. Cultural sensitivity and intergroup
communication skills are complex phenomena that are intricately entwined with their personal histories.
Utilizing a case study methodology enables the exploration of these complexities, facilitating a more
profound understanding of the mechanisms at play.

Participants:

The primary participants will be senior stage students, ensuring that the experiences are directly
relevant to the targeted demographic. Participants will be selected to reflect a diverse range of cultural
backgrounds, fostering a comprehensive understanding of intergroup communication dynamics.

Procedure:

Through this meticulous selection process, the case study methodology is poised to unearth
valuable insights into the lived experiences of senior stage students, offering a rich foundation for the
subsequent analysis of cultural sensitivity and intergroup communication competence within the
educational milieu.

Implementation of Intergroup Communication Competence:

To simulate authentic intergroup communication scenarios, participants will engage in carefully
designed activities and discussions. These activities will be integrated into their educational environment
and will encompass diverse cultural contexts, fostering a naturalistic setting for the observation and
analysis of intergroup communication competence.

Data Collection:

1. Semi-Structured Interviews: Participants will engage in one-on-one interviews with trained
researchers. The semi-structured format allows for flexibility, enabling participants to share personal
insights beyond predefined questions to elicit rich and detailed narratives, perspectives, and reflections
from senior stage students regarding their experiences with cultural sensitivity and intergroup
communication competence.

2. Surveys: Participants will be provided with structured surveys consisting of a series of
standardized questions related to intergroup communication. The survey format ensures consistency in
responses and facilitates statistical analysis.

3. Non-participant Observations: Trained observers will discreetly observe selected scenarios
involving senior stage students. The observational data will include verbal and non-verbal cues, group
dynamics, and reactions to intercultural stimuli.

Analysis:

1. Thematic Analysis: Thematic analysis involves a systematic approach to identify, analyze, and
report patterns within the data. To uncover patterns, recurring themes, and variations within the



qualitative data obtained from semi-structured interviews, non-participant observations, and surveys.
The qualitative data will be transcribed, coded, and categorized to reveal overarching themes related to
cultural sensitivity and intergroup communication competence.

2. Quantitative Analysis: Statistical techniques will be applied to examine trends, correlations, and
variations within the quantitative dataset. To analyze survey data quantitatively, providing statistical
insights into participants'self-assessed competencies in intergroup communication. Descriptive statistics
will outline general patterns, while inferential statistics may be employed to identify relationships
between variables.

Ethical Considerations:

Ethical guidelines were strictly adhered to throughout the research process. Informed consent was
obtained from both students and their guardians, ensuring voluntary participation and confidentiality.
All data were anonymized and treated with utmost sensitivity.

By combining these varied data collection methods, this research aims to construct a holistic and
nuanced understanding of cultural sensitivity and intergroup communication competence among senior
stage students. The integration of qualitative and quantitative data enables a comprehensive analysis,
contributing valuable insights to both theoretical discourse and practical applications in educational
settings.

Results

The data collection and analysis efforts culminate in a more nuanced understanding of senior stage
students' intergroup communication competence and cultural sensitivity. The findings—which include
both quantitative and qualitative information—provide a thorough understanding of the complex
dynamics at work in this educational setting.

Quantitative Findings:

1. Distribution of Competencies: Participants exhibited a varied distribution of self-assessed
intergroup communication competencies, indicating a diverse range of comfort levels in navigating cross-
cultural interactions.

2. Correlations: Significant correlations emerged between cultural sensitivity awareness and
perceived effectiveness in intergroup communication. Participants who demonstrated a heightened
awareness of cultural nuances tended to report higher levels of competence in their interactions.

3. Demographic Variations: Analysis across demographic factors such as cultural background and
prior intercultural experiences highlighted variations in self-perceived competencies. This suggests that
individual backgrounds may play a role in shaping intergroup communication skKills.

Qualitative Findings:

1. Challenges in Intergroup Communication: Participants shared common challenges, such as
language barriers, stereotyping, and cultural misunderstandings, underscoring the complexity inherent
in intergroup communication.

2. Success Factors: Success factors in intergroup communication emerged, including active
listening, empathy, and a willingness to engage with diverse perspectives. These factors contributed
significantly to participants’ perceived effectiveness in cross-cultural interactions.

3. Emerging Patterns: Patterns in participants' experiences highlighted the role of educational
activities in fostering cultural sensitivity. Real-world scenarios allowed students to apply theoretical
knowledge, leading to more meaningful intergroup communication.

Comprehensive Progress Tracking:

The combined analysis of quantitative progress tracking and qualitative insights provided a
comprehensive understanding of the progress made by senior stage students in enhancing cultural
sensitivity and intergroup communication competence. The triangulation of data sources validated the
observed shifts in self-perceived competencies, affirming the effectiveness of the implemented activities.

Implications:

1. Tailored Educational Interventions: Recognizing the identified challenges, tailored interventions
can be designed to address specific aspects of intergroup communication, fostering a more inclusive
learning environment.

2. Cultural Inclusivity Strategies: Strategies for promoting cultural inclusivity within educational
settings, such as incorporating diverse perspectives into curricula and creating platforms for intercultural
dialogue, can enhance overall cultural sensitivity.

Recommendations:



1. Integrate Cultural Competency Modules: Embed modules focused on cultural sensitivity and
intergroup communication competence within the curriculum, providing students with structured
opportunities to develop these skills.

2. Faculty Development Programs: Implement faculty development programs to enhance
educators' cultural awareness and competency, ensuring that they can effectively guide students in
navigating diverse cultural landscapes.

3. Diversity and Inclusion Initiatives: Establish initiatives that celebrate diversity and promote
inclusion, creating a campus culture that values and appreciates differences.

4. Continuous Progress Assessment: Develop mechanisms for continuous assessment of students'
progress in intergroup communication competence, allowing for ongoing refinement of educational
strategies.

Limitations and Future Research:

1. Short-Term Evaluation: The research primarily focuses on short-term progress tracking following
implemented activities. Long-term effects on cultural sensitivity and intergroup communication
competence may require additional longitudinal studies.

2. Cultural Background Variability: The study acknowledges variations in participants’ cultural
backgrounds; however, a deeper exploration of specific cultural contexts and their impact on intergroup
communication could provide more nuanced insights.

3. Comparative Cross-Cultural Analysis: Expand research to include cross-cultural comparisons,
examining how cultural dimensions influence intergroup communication within diverse student
populations.

Discussion

The research's many facets are explored in detail in the discussion section, which offers a thorough
examination of the results, their implications, and the larger significance for education. The complex
relationships between intergroup communication skills and cultural sensitivity that this study revealed
among senior stage students demand serious thought and consideration.

Integration of Intergroup Communication Competence:

The quantitative results show that senior stage students' self-assessed intergroup communication
competencies are distributed differently. This diversity highlights the need for customized strategies to
handle differing degrees of comfort in negotiating cross-cultural relationships. The correlations found
between perceived effectiveness and cultural sensitivity awareness highlight the mutually beneficial
relationship between these constructs and imply that intergroup communication competence is
positively influenced by a heightened awareness of cultural nuances.

Enhancement Through Tailored Interventions:

The findings suggest that customized educational interventions have the potential to improve the
situation. Teachers can create interventions that specifically address common problems like language
barriers and stereotyping by identifying these issues. The success factors that have been identified, such
as empathy and active listening, offer important insights into the fundamental skills that can be
improved. In addition to highlighting areas for customized support, the distribution of competencies
guarantees that the enhancement process considers the particular requirements of every student.

Continuous Improvement Through Feedback Loops:

The need for ongoing development is suggested by the cyclical nature of intergroup communication
competency and cultural sensitivity. A crucial part of this iterative process is setting up feedback loops
where students can share their experiences and teachers can adjust interventions based on results. The
idea of developing a dynamic learning environment that changes in response to student needs and
shifting societal dynamics is in line with this continuous improvement model.

Challenges as Opportunities for Growth:

The research's challenges, which include stereotyping and language barriers, should not only be
seen as roadblocks but also as chances for development. Every challenge offers a different path for
focused interventions and educational opportunities that can support the growth of intergroup
communication skills and cultural sensitivity.

Conclusion

This study's exploration of senior stage students' intergroup communication skills and cultural
sensitivity has shed light on important aspects of their educational environment. As we come to the end
of this investigation, several important lessons stand out, each of which advances our knowledge of how
cultural competency is integrated and how to develop it in tomorrow's leaders.

Diversity as a Educational Imperative:



One prominent theme that emerges is the understanding of diversity as a requirement for
education. In a world where global perspectives are entwined and interconnected, cultivating an
appreciation for diverse cultures is not only desirable but also imperative. The wide range of self-assessed
competency distribution highlights the distinct opportunities and challenges that every student brings to
the classroom.

Real-world Application and Experiential Learning:

A shift away from a purely theoretical education is indicated by the emphasis on experiential
learning and real-world application. Applying ideas in real-world situations is just as important as
understanding them conceptually when it comes to integrating cultural competence. Experience learning
can be a transformative tool for cultivating cultural sensitivity, as evidenced by the observed changes in
self-perceived competencies after participating in such activities.

Challenges as Catalysts for Growth:

The challenges identified in this research are not roadblocks but catalysts for growth. Each
challenge offers an opportunity to refine educational strategies, address gaps in cultural understanding,
and foster an environment where challenges become steppingstones to enhanced cultural sensitivity.

In conclusion, developing cultural competency in senior stage students is a complex task that
necessitates a paradigm change in teaching methods. Integrating intergroup communication
competence is a social duty as well as an academic endeavor. Looking ahead, it is evident that we must
create learning environments that foster cultural sensitivity, empathy, and successful intergroup
communication in addition to imparting knowledge. By doing this, we help to shape the next generation
of leaders who are able to navigate the complexity of an interconnected global landscape and who are
both academically and culturally competent.
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Abstract

This article analyzes the ways of using complex online courses in learning process. There are
many techniques and methods of learning a particular subject, one of which is Stepik.org platform.
Online courses hosted on Stepik.org have repeatedly won prizes in online course competitions, and
the automated task verification system is used in a number of courses on the Coursera and edX
platforms. Stepik.org is also actively developing the field of adaptive learning, where everyone will
be able to study material individually tailored to their level of knowledge. This platform offers open
access to online courses and the ability to create your own educational material.

Keywords: online courses, biology, open access, complexity level, classification, task
verification system

Introduction

There are many techniques and methods of learning a particular subject, one of which is Stepik.org
platform. Online courses hosted on Stepik.org have repeatedly won prizes in online course competitions,
and the automated task verification system is used in a number of courses on the Coursera and edX
platforms. The importance of online courses is confirmed by the practice and results of recent domestic
and foreign research, the opening of mnemonics schools in Kazakhstan and abroad.

Online courses— a set of special techniques and methods that facilitate the memorization of the
necessary information and increase the amount of memory by forming associations (connections).

Even the ancient Greeks developed rules of memorization based on simple but very effective
principles and named them after the goddess of memory Mnemosyne/[1].

Basic techniques of working in a Stepik.org platform:

1. Making a semantic phrase from the initial letters of the memorized information

2. Rhyming, that is, translating information into poems, songs, rhymed or rhythmized lines.

3. Memorizing long terms using consonant words

4. Finding bright unusual associations (pictures, phrases) that connect with memorized information

5. Cicero's method of spatial imagination. Imagine walking around your room, where everything is
familiar to you. The information you need to remember, arrange mentally in the course of movement

I want to describe my small "piggy bank" of mnemonic techniques, which included both fairly well-
known, often used by biology teachers, some compiled independently or jointly with students/2].

Table 1
Advantages of using online course Stepik.org:

1 Peer-review

Peer-review available for open ended questions, e.g. for checking math proofs.

2 Extended reports

Dive deep into your students' data using our extended reports and rich REST AP/

3 20+ types of assignments

More than 20 types of assignments, including randomised data sets, programming
assignments, string regexps etc

4 Auto grading

Sophisticated assignment checking technologies, allowing for auto grading of programming
assignments.

[a table is created by authors]



1. Reception - Making a semantic phrase
Classification. The Animal Kingdom. Classification of the Plant Kingdom

Rap (Rock) Genus All Type
Consider Family Plants | Sort
really squad Nice | Cemeticmso
Category Type Look at | order
Theme Rank Around | Class
Land Kingdom They Unit
2) Shaped elements of blood

Elements 1t variant 2" variant

Red blood cells This Eric

Platelets So spent

White blood cells Easy Lavandos

3) Visual analyzer. Photoreceptors

During the day they work with cones, at night they walk with sticks — to memorize the specifics
of the work of the photoreceptors of the retina/3].

Embryogenesis

The main stages in embryonic development are proposed to be remembered in the format of
word-associations

Blastula Bo
Gastrula Gi
Neurula N
| was born /
Coddess

Metabolism

Anabolism-Anya builds; catabolism—Katya destroys.

Conjugation is the process of precise and close convergence of homologous chromosomes.

The HORSE went SOUTH to buy STOCKS.

Mitochondria - Mitya walks (similar to footprints)

Animal Tissue

E — Epithelial

C— Connecting

M —Muscular

and

H — Nervous

E —unified

C—-whole

Geochronological scale

Geological periods can be remembered with the help of a comic phrase:

Every Excellent Student Should Smoke Cigarettes - Cambrian, Ordovician, Silurian, Devonian,
Carboniferous, Permian,




Jurassic, Small — Triassic, Jurassic, Cretaceous

Drink Tea At Night - Paleogene, Neogene, Quaternary[4].

Keyword reception

This method is very simple and it consists in the following: to the word you need to choose another
keyword from the English language, which will be similar to it in writing the first letter.

Highlighting the first letters when memorizing fruits and families.

Compound Flowers - Achene

Legumes - Bean

Cereals — Grain

K. D.Ushinsky is the founder of scientific pedagogy: "Teach a child some

five words unknown to him - he will suffer for a long time and in vain, but connect twenty such
words with pictures, and he will learn them on the fly[5].

"For any teacher who is not indifferent to his work, it is extremely important that his students love
and know the item. Each of us strives to make our lessons bright, emotional and memorable.

Conclusion

In conclusion, it should be said that the use of online courses is by no means intended to replace
the most well —known and widely popular method in the development and strengthening of memory.
However, mnemonics copes with the task of helping to make the memorization process simpler and more
interesting just perfectly. Try to apply the basic mnemonic techniques on yourself — and you will soon
feel its usefulness and irreplaceability.

Internet resources can also be used by teachers to improve their skills (network methodological
associations and virtual pedagogical councils, distance learning, participation in network projects,
etc/6]).

Thus, cognitive activity presupposes readiness and ability to live and interact in the modern
multicultural world. The lack of cognitive activity skills significantly complicates communication and
understanding with representatives of foreign cultures. And project activity is a tool of education and
training that promotes respect, understanding of the culture, traditions, language of another people, as
one's own, and also helps to overcome fear and distrust in relation to another culture.

References

1. American psychologist Daniel Lapp, professor at Stanford University "memory improvement
course" (1995)

2. Russian - "Oleg Andreev's fast Reading School"," Mnemonic internet school "Kozarenko V.
A.,2020.p.30-35.

3. Passov E. |. Biology lesson in secondary school // International collection of scientific papers.
2015. pp. 37-48.

4. Rogova G. V. Methods of teaching Biology at the initial stage in secondary school. Moscow:
Prosveshchenie, 2000. p.232 .

5.Gray, P. and Thomas, D.J. Critical reflections on culture in nursing. Journal of Cultural Diversity,
13(2), 2021.

6. Zakharova I.G. Game technologies in education - M.: Academy, 2018. —p.27



WAYS OF FORMATION FORMATION OF KEY COMPETENCIES OF STUDENTS IN BIOLOGY
LESSONS THROUGH "LESSON STUDY”

Maimataeva Asiya Duisengalievna

PhD, Senior Lecturer of Abay Kazakh National Pedagogical University, Kazakhstan, Almaty
Kanizhan Kamila Zhanbolatovna

15t year Master’s degree student of Abay Kazakh National Pedagogical University,
Almaty,Kazakhstan

Abstract

The article briefly describes the essence of Lesson Study method in formation of research
activities in teaching biology. The mechanisms of working with a pedagogical approach in the
classroom and in extracurricular activities of a biology teacher are shown. The results of a
pedagogical experiment on the problem of using research in action in teaching biology are
summarized. There are some competencies that must be developed in living in the 21st century.
They are critical thinking skill, problem solving, creativity and innovation, communication and
collaboration, social skill and cross culture, and mastery of information.

Keywords: Lesson study, research activities, teaching approach, problem solving, biology,
professional community, creativity, self-directed learners

Introduction

Lesson study is a pedagogical approach that characterizes a special form of research in action in
the classroom, aimed at improving knowledge in the field of teaching practice. The approach was
founded in Japan in the 70s of the 19th century, about 70 years ahead of the "Research in Action”
approach used in the West.

The Lesson study involves groups of teachers who jointly plan, teach, observe, analyze learning and
teaching, documenting their findings. Central to Lesson study is the "lesson study"” or "lesson study"
process, in which collaborating teachers study the student learning process to figure out how they could
develop a specific approach to improve the quality of learning. The key characteristics of the Lesson study
are creativity and scientific accuracy. Creativity is initiated by teachers working together to develop new
teaching approaches, and scientific accuracy involves collecting data on student learning that will
confirm the effectiveness of the approaches used. Lesson study is a democratic way to improve practice.
Groups usually consist of at least three teachers, which is a factor favorably influencing each other's
experience and knowledge. The teachers who make up the group, in most cases, work in the same school,
but colleagues from other schools may be involved to work together to improve practice. Sometimes
teachers who have experience in using certain approaches or aspects of the curriculum and have received
appropriate training may be invited to serve as a professional curator of the group. Nevertheless, all
members of the group are fully and equally involved in the process. During the Lesson study cycle,
teachers can innovate or improve pedagogical approaches, which are then passed on to colleagues
through open Lesson studies or the publication of a document describing their work. In the West, Lesson
study has gained popularity only in the current century, after American researchers confirmed the fact
that Japanese teachers have deep knowledge, both in the field of pedagogy in general and in the field of
the subject taught, ensuring a high level of educational achievements of Japanese students, compared
with similar groups of students in the United States. Currently, in East Asia, Lesson study is used, in
addition to Japan, in Singapore, Hong Kong and China. This approach is also used in Western countries,
including the United States, Great Britain, Sweden and Canada.

The methodology of the Lesson Study approach is effective because it helps teachers:

v’ to see children's learning being confirmed more clearly in various manifestations and details
than is usually possible;

v to see the difference between what, according to the teacher, should happen during the
education of children, and what is happening in reality;

v'understand how to plan training so that it meets the needs of students as much as possible as
aresult;

v' toimplement the Lesson Study approach within the professional community of teachers, the
priority goal of which is to help students in learning and professional training of group members



v use the opportunities of Lesson Study in your teaching practice.
The Lesson study approach is a cycle involving at least three Lesson studies jointly planned,
taught/observed and analyzed by a group of teachers.

Signs of multimedia teaching methods verbal, visual and practical methods combine all channels
of information transmission, which can be considered complex, integrated or multifunctional.

What is the role of multimedia skills in the practice of a biology teacher?

Multimedia, like traditional teaching tools, perform a trinity of didactic functions: teaching within
the discipline, development, education.

1. The most common way of using multimedia is the use of educational electronic resources by a
biology teacher.

There are the following types of educational electronic resources in biology:

- electronic edition containing text, digital complex, graphic, musical, speech, photo, video, audio
and other information, as well as collectible printed documentation (maps, reproductions, archival
sources, etc.). Electronic edition can be made in a magnetic or optical environment [4,p.65];

Research methods:

The pedagogical experiment took place in a secondary school and consisted of the stages of
identification and training. The identification stage provided for an interview, a questionnaire.Direct
contact with teachers at the designated stage of the study made it possible to determine the importance
of using multimedia in the educational process[5, p.112].

One of the survey questions is aimed at determining the value of multimedia teaching tools in the
process of teaching biology. Teachers showed the values of using Lesson Study method:

-development of educational motivation and interest in the subject-50%;

- formation and development of knowledge in biology-26%;

- development of universal educational activities-10%;,

- helps teachers to see students in an unconventional form of education-14%.
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Figure 1: Teachers’ answers towards the value of Lesson Study method in the process of teaching
biology

The leading functions in the work of a biology teacher with Lesson Study technologies are: the
function of preparing the components of the information environment, the function of organizing
learning, the function of the process, the organization of activation and management in the classroom,
individual control over the work of students. There are various ways to use Lesson Study method (the use
of educational electronic resources, the development and use of computer presentations by the teacher,
the development and use of "ready-made" test materials, the development of thematic collections on
biology).



Using Lesson Study method, a teacher:

- creates positive atmosphere;

- forms a problem task;

- solves it by demonstrating the stage of problem solving, the sequence of reasoning, the pattern
of reasoning.

And the student:

- perceives, realizes, comprehends, remembers knowledge about the course of solving a holistic
problem;

- argues with the teacher.

The purpose of the application of problem presentation is the assimilation by students of
knowledge about the main stages of solving the problem, their content and sequence of presentation

The effectiveness of using multimedia tools in biology lessons is due to the developed structure of
the lesson, the complex didactic purpose with other visual aids, the content of educational electronic
resources, the possibility of visiting a computer classroom, the acquisition of elementary computer skills
by students, etc.

When choosing the type of multimedia tool and introducing it into the education system, the
process should be guided by the learning objectives; the specifics of the content of the topic being studied;
the type and structure of the lesson; the age characteristics of the student; the material equipment of
the cabinet.

Conclusion

Based on the conducted research, we came to the following conclusion.

The problem of using didactic tools in the educational process is relevant in the modern conditions
of general biological education. Currently, psychologists, educators, methodologists in general define the
special role and place of multimedia means of informatization of society.

The use of ICT tools characterized as a method organized by the teacher in the educational process
in order to form qualitative knowledge and develop students' skills, develop cognitive interests, abilities
and personal qualities of the student promotes development.
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Abstract

This article will address the issues of the formation of language policy directions, its diversity
for solving social and state issues, various processes and risks associated with the development of
the country. The impact of this language policy on the educational spheres of the state. The
relevance of this article is its importance in various fields of activity, because changes will also
occur in the system of government. It is worth noting the language policy is quite important the
current policy, which is put forward for further restoration of language issues. To implement this
policy, they are first put on public display for the public to understand the relevance. On a
legislative basis, the directions of language issues have also been identified, and their actions in
further structures. The peculiarities of the functioning of the Kazakh, Russian, and English
languages. To obtain new information on language issues, they are solved through linguists, the
introduction of changes and their differences can be using these features. The necessary actions
to ensure verbal communication, which includes both linguistic and political factors. The process
of regulating the choice of language environments, according to research, is not necessary, since
the structure of the policy changes generated depends entirely on the will of the speaker. The
political component of language policy is an integral component of State sovereignty. Language
policy is an integral part of the policy on the part of the state foundations. The introduction of a
number of political changes may entail a problem related to the operation of the language system.
To solve this task, it turned out to be extremely effective, since it is in the area of regulated speech
behavior that the norms of the so-called speech etiquette, as well as language laws regulating the
appearance of borrowings, operate. The method of changes in the political issue can also be
considered with the help of political relations between other countries.

Keywords: language issue, legal methods, state policy, development program, Latin
alphabet, linguistic factors, police structure.

In modern society, there are noticeable negative prospects with the development of the language
issue. In order to develop solutions regarding language issues in Kazakhstan, the causes of this problem
are being considered. The main object of language policy is to create an optimal state space in the ratio
of languages, in which the state language should have a worthy place. The development of Kazakhstan's
language policy is based on these tactical principles:

- improvement of the cultural language in all public spheres;

- strengthening the regulatory framework of the Kazakh language as the state language;

- implementation of projects aimed at digitalization;

- State assistance in language learning and organization of training courses:

- the introduction of a requirement obliging civil servants to know the language;

- implementation of language reform based on the Latin alphabet:

- tracking and perfection of Kazakh language proficiency in public institutions;

- implementation of a set of measures aimed at the language capital of citizens [1].

A language policy is being implemented in the Republic of Kazakhstan to develop statistics on state
language proficiency. The purpose of this policy is to develop a linguistic culture in the state based on the
Latin alphabet and for the development of language capital. The development of the state language
operates on the territory of Kazakhstan in all spheres of public relations. The idea of forming a civil nation
is relevant to the development of this policy, and language is an important factor in consolidating the
population. The law on the adoption of language policy was also adopted on the official use of the
Russian language on an equal basis with the Kazakh language. Until that day, the use of the Russian
language in socio-political discourse was considered the norm and was calmly perceived in society. As we
have already noted, the state language should act as one of the factors in the formation of a united



nation. There is a mixture of two strategies in the country, which does not allow us to develop a single
strategy for strengthening the people [1].

The important main difficulties of this language policy are, firstly, ethnic Kazakhs, who prefer the
use of the Russian language in most areas of life. Secondly, there are Kazakhs who know only the Kazakh
language. In this situation, Kazakhs who know the Kazakh language remain in the minority and most of
the people with knowledge of the Russian language predominate. In addition, the predominant use of
the Russian language is facilitated by external and internal factors. They have a stronger impact than all
political, socio-cultural, educational, information and communication measures within the framework of
the officially implemented language policy of the authorities. This is one of the main reasons why the
Kazakh language does not consolidate the Kazakhs themselves either in Kazakhstan or in other countries.
The most serious disagreements and contradictory cultural and educational consequences have been
caused by attempts to accelerate the introduction of Kazakh-English bilingualism or Kazakh-Russian-
English tri lingualism, undertaken in recent years. Initiatives to translate the language into the Latin
alphabet can also be added here - they are ambiguously perceived in the Kazakh-speaking environment
itself, and their implementation will make it even more difficult for Russian-speaking ethnic groups to
study it [2].

Political and economic changes in Kazakhstan have also affected the language priorities and
language behavior of citizens.

To solve the problem of language learning, an "Explanatory dictionary” was released, developed on
the innovative basis of the educational complex "Danalyk Kitaby". The range of distance learning
opportunities has increased significantly, the emergence of projects of non-governmental television,
animated films aimed at the use of the state language. In terms of analytics, they also want to add a
multi-level language proficiency system to improve usage. These proposed methods for the dissemination
of the state language helped to raise the statistics in the use of the state language in the printed mass
media exceeded by 73 percent. As we can see the language problem all
is still present. Its incomplete functioning is hindered by an uneven level of language proficiency and a
low indicator of motivation for using the state language in a socially communal environment [3].

It is obvious that there are no serious restrictions for more extensive use in the field of official,
social, household, interethnic communication, which means that the points assessed today as negative,
when using certain tools and mechanisms, can be effectively removed. The state developers of the
national language policy of the Republic of Kazakhstan analyzed the experience and provided a number
of potential options. The first is the improvement of the language policy on a legislative basis, and the
second is the establishment of responsibility in relation to the language.

For great knowledge or for a large flow of information, as well as good relations between countries
in the state, you should have access to other foreign languages. Having studied the language and culture
of other peoples, a person becomes an equal among them. Speaking about modern studies of language
policy, it is possible to notice improvements in the levels of use of the Kazakh and English languages. It is
known from history that Russian used to prevail in Kazakhstan and this served to begin improving our
legally official language. Knowledge of three languages is not just a discipline. Let's start with the fact
that the Kazakh language is the official language of the Republic of Kazakhstan. This is achievable and
necessary. Learning the state language should already begin at an early age. The teaching of the state
language begins already from preschool in public premises [3].

Education to improve the mother tongue should begin with the acceptance of how teachers will
provide knowledge. The provisions of the Russian language are also undergoing changes in the field of
education in Kazakhstan. At the same time, in educational institutions, the state and Russian languages
are included in the mandatory educational signs. Even in the field of education, there are reviews about
the call to abandon the Russian language. Judging by the lessons and their quality, the knowledge gained
depends on them. According to statistics, Kazakh-language schools lag behind Russian-language schools
in the quality of education. Feedback from the people is increasingly receiving negative comments about
the quality of education. Among the supporters there are those who strive to replace the Russian
language with English, because the study of English in our country is very lagging in development. For
young people, high-quality education is becoming a powerful social elevator. Among the main problems
in the national education system are the low qualifications of the teaching staff, corruption, and poor
material and technical equipment of educational institutions. In Kazakhstan, a diploma of higher
education obtained abroad is appreciated [4].

In order to consolidate the position of the Kazakh language, improve it and improve the quality of
use, as well as reduce existing risks and threats, the system of state language construction has been



seriously reoriented. The new language policy pursued by the state now provides for a more
comprehensive approach that combines both traditional measures and alternative ways to solve current
and future tasks.

First of all, we are talking about the modernization of the Kazakh language based on Latin
graphics. The implementation of this direction will require great efforts both in terms of changing the
essence and logic of a number of regulatory and legislative acts, and on the part of scientists, linguists,
linguists, whose scientific research can facilitate the transition to the Latin script.

The main tasks in this area are the state program for the implementation of language policy in the
Republic of Kazakhstan for 2020-2025, which defines the orthological codification of the Kazakh
language based on the Latin alphabet, improvement, unification and codification of the sectoral
terminological system of the language, regulation and standardization of the onomastic space within
the framework of the transition to the Latin script. Based on the Latin graphics, manuals are being
introduced and will be developed for various consumer groups (schoolchildren, editors, dictators,
consumers, politicians, scientific specialists, managers of trade industries). To approve the results of this
reform, it will be envisaged to create an orthographic commission [4].

The modernization of our state language based on Latin graphics in a legislative form will affirm
the ease of use in public life, and how this reform will affect the study of the state language.

To study the state language more effectively on the new schedule, it is necessary to train specialists
at the highest level who will have experience in this field. The developers of this project also propose
measures to improve the effective teaching of the Kazakh language:

- new formation of a special database of scientific and educational works on

- the methodology of teaching the Kazakh language;

- organization of special projects, courses, internships for more effective teaching in institutions;

- increase in qualities and quantities textbooks, check on logical consistency and clearer
presentation of the state language for students.

Learning a language also depends on the presentation. According to statistics, more than

8.1% of adult respondents do not understand the state language and even if they have an idea of
the concept of words, they do not know how to speak the state language. For these respondents, the
above qualified courses in the Kazakh language will be introduced. There will be discussions on the
development of teaching materials, discussion of curricula and materials for extensive use based on
understandable explanations. Activation of the use of the Kazakh language as the language of science
will enhance the functionality of the language, the use of terms in the Kazakh language and the
borrowing system for its use will be carried out [5].

Summing up, it is worth noting that the language issue in Kazakhstan is a purely pragmatic issue.
The fact that the majority of the population uses more Russian in everyday life and in society does not
mean that this will always be the case. The language policy that Kazakhstan uses has great potential in
the development of the state language within the country. Language policy should have its result and
become the object of the fact that the official language of the people should not be changed or replaced
in any way. These provisions in the country should influence the further adoption of the state language.
The gaps between the study and the addition of new levels of language policy will, of course, be
considered. But it is worth remembering that in history there have been cases when the presence of the
language of the state people was considered and demanded.
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Abstract

This article analyzes the ways of using complex online courses in learning process. There are
many techniques and methods of learning a particular subject, one of which is Stepik.org platform.
Online courses hosted on Stepik.org have repeatedly won prizes in online course competitions, and
the automated task verification system is used in a number of courses on the Coursera and edX
platforms. Stepik.org is also actively developing the field of adaptive learning, where everyone will
be able to study material individually tailored to their level of knowledge. This platform offers open
access to online courses and the ability to create your own educational material.

Keywords: open access, complexity level online courses, biology, classification, task
verification system

Introduction

There are many techniques and methods of learning a particular subject, one of which is Stepik.org
platform. Online courses hosted on Stepik.org have repeatedly won prizes in online course competitions,
and the automated task verification system is used in a number of courses on the Coursera and edX
platforms. The importance of online courses is confirmed by the practice and results of recent domestic
and foreign research, the opening of mnemonics schools in Kazakhstan and abroad.

Online courses— a set of special techniques and methods that facilitate the memorization of the
necessary information and increase the amount of memory by forming associations (connections).

Even the ancient Greeks developed rules of memorization based on simple but very effective
principles and named them after the goddess of memory Mnemosyne/[1].

Basic techniques of working in a Stepik.org platform:

1. Making a semantic phrase from the initial letters of the memorized information

2. Rhyming, that is, translating information into poems, songs, rhymed or rhythmized lines.

3. Memorizing long terms using consonant words

4. Finding bright unusual associations (pictures, phrases) that connect with memorized information

5. Cicero's method of spatial imagination. Imagine walking around your room, where everything is
familiar to you. The information you need to remember, arrange mentally in the course of movement

I want to describe my small "piggy bank" of mnemonic techniques, which included both fairly well-
known, often used by biology teachers, some compiled independently or jointly with students/2].

Table 1
Pluses of using online course Stepik.org:

1 Peer-review

Peer-review available for open ended questions, e.g. for checking math proofs.

2 Extended reports

Dive deep into your students' data using our extended reports and rich REST AP/

3 20+ types of assignments

More than 20 types of assignments, including randomised data sets, programming
assignments, string regexps etc

4 Auto grading

Sophisticated assignment checking technologies, allowing for auto grading of programming
assignments.

[a table is created by authors]



1. "How do you know?" tasks that require the use of ways of knowledge.

2. Assignments to "try to explain" events and facts

3. "Make a conclusion” assignments help students develop the ability to draw conclusions based on
data .People who are biologically literate should comprehend the fundamental ideas in biology. Students
that are biologically literate should understand the variety of species and how they are categorized . The
fundamental ideas of biology should be understood by all citizens. Memory, analysis, comprehension,
learning, and reasoning are only a few examples of cognitive skills. "Developing functional literacy
toolkits for middle and high school students in biology" is intended to: promote the development of a
range of skills and abilities that are at the core of functional competence. The developed set of tasks is a
tool for developing specific skills, which together constitute biology as a subject and the essence of
functional abilities. Possession of these abilities and skills serves as an indicator of base in students while
preparing for biology intellectual competitions.

System of tasks in Stepik.org platform.

These biology tasks in a Stepik.org platform include 25 complex tasks based on the example of PISA
tasks. The questions are created in accordance with basic biological principles. The focus of the tasks on
the organization of functional literacy includes topics on botany, zoology, genetics, physiology, ecology,
immunology, microbiology and general biology.

Task N@ 1.

The picture shows a spider and a pin standing in water.

The reason spiders float in water is the presence of hairs that cause the spider to be weightless.
Because the pin is lightweight floats in water
Question 1: What do a spider floating. in water and an iron pin have in common?

Answer 1.1:
1. Pedipals

2. Fangs

3. Chelicerae
4. Eyes

5. Legs

6. Spinnerets



7. Abdomen
8. Pedicel
9. Cephalothorax
Task 2: Identify the structure of the spider in the picture.
Task 3. State whether each of the following concepts is a TRUE or FALSE:
A student found two different leaves of different plants.He took it with him and then noticed that
it had started to rot. They are shown in picture A and B.

vedeafinmne pwo hetos Vupload wikimadic orewikinedsa

A B
Answer: A - Dicotyledonous (leaf) B — Monocotyledonous (leaf)
Task 4. Identify to which two main groups the leaves shown in the picture belong.
Task 5. The process of putrefaction is most often caused by bacteria. Name one other organism
that can prevent decay.
Task 6. Leaf rotting improves the composition of the soil and creates conditions for good plant
growth. Explain how the process of rotting returns nitrogen to the soil.

B S

Task 7: Humans are thought to be descended from animals such as gorillas, as shown in Figure A.
Humans walk on two legs. What is this movement called?
Task 8: Describe two ways in which the skeleton in picture B adapted to this type of movement.
Task 9: Mention one advantage of Homo sapiens associated with vertical walking

-y o

Table 1
Stages of preparing for performing tasks in a Stepik.org platform
Research and design The "mature” project reflects the personal and individual position
of the author and has a social and practical significance. With
such projects, our students became the winners of the regional
Solving problems, performong | The student has the opportunity to gradually perform simple

tests tasks first, and then a higher level of complexity.

Carrying out practical work The requirements for the practical tour are increasing every year,
because it is here that the student can apply his knowledge in
practice.

The principle of knowledge | Olympiad tasks are compiled in such a way that the entire stock

activity of knowledge is in active use. They are compiled taking into

account all previous knowledge, in accordance with the
requirements of the standard of education and the knowledge
gained at the moment

[a table is compiled by authors]



Conclusion

In conclusion, it should be said that the use of online courses is by no means intended to replace
the most well —known and widely popular method in the development and strengthening of memory.
However, mnemonics copes with the task of helping to make the memorization process simpler and more
interesting just perfectly. Try to apply the basic mnemonic techniques on yourself — and you will soon
feel its usefulness and irreplaceability.

Stepik.org platform can also be used by teachers to improve their skills (network methodological
associations and virtual pedagogical councils, distance learning, participation in network projects,
etc[6]).

Thus, cognitive activity presupposes readiness and ability to live and interact in the modern
multicultural world. The lack of cognitive activity skills significantly complicates communication and
understanding with representatives of foreign cultures. And project activity is a tool of education and
training that promotes respect, understanding of the culture, traditions, language of another people, as
one's own, and also helps to overcome fear and distrust in relation to another culture.
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Abstract

This article will highlight the points that need to be taken into account when preparing a
future specialist-a teacher-psychologist, as well as the introduction of ways to improve professional
qualities necessary for professional training, the preparation of a teacher-psychologist to become
a specialist, taking into account personal development and moral qualities.The formation of a
personality with a high general and professional culture is an indispensable condition for improving
the training system of a future specialist.

AHOamna

byn makanaoa 6onawak neoazoe-nNCUxos102 MamaHbiH 0alibIHOayoda eckepy Kepek mycmap,
COHbIMeH bipee Kacibu 0albIHObIK Ke3iHOe Kaxcemmi CaHanamsiH Kacibu canaHbl apmmabipy
MacinoepiH KoJI0aHbICKA eHel3y, Nedazoe-ncuxoa02mbiH Xeke 6ac 0amybiH HaHe aoameepuiieiH
KacuemmepiH eckepe omsipbin MamaH 6osyea oalbiHoay mypasbi 6agHOanaobl. Xaanbl XaoHe
Kacibu MadeHuemi »oeapbl MyJI2aHbl KAabiINMAacmeipy 60sawaxk MamaHobl 0aspaay xydeciH
XemindipyoiH ax}ceipamac wapmai 60/16in Mabbiaosb!.

AHHOMauus

B daHHol cmambe 6ydym ocseuseHbl MOMeHMbl, KOMOopbie He0bXo0UMO y4UMbIBAMb NPU
nodzomoske bydywieeo cneyuaaucma-neoazo2a-Nncuxo/i02d, a Makxie BHeopeHue cnocobos
NOBbLIWEHUS NPOPECCUOHAIbHBIX KaYecms, HeobXo00UMbIX NPU NPOPECcCUOHAIbHOU NO020MOBKe,
No020moBKA Nedazo2a-ncuxosioed K momy, 4Ymobbl Cmamb CNEYUAIUCMOM C  Y4emom
JIUYHOCMHO20 PA3BUMUS U HpABCMBEHHbIX Kayecms. DopmuposaHue u4HOCMU ¢ BbicoKol obwel
U NpogeccuoHanbHoU Kysabmypol ABISemcs HenpemeHHbIM YC/I0BUEM COBEPUIeHCMBOBAHUS
cucmembi Nod2omoBKu bydyuse2o cneyuaaucma.

Keywords: teacher-psychologist, professional qualities, professional training, professional
culture, future, personality, morality, specialist.

Kinm ce30ep: nedazoe — ncuxosoe, Kacibu cana, Kacibu 0albiHObIK, Kacibu madeHuem,
bonawak, mysiad, adameepulisiik, Mama.

KntoqeBble c/ioBa: nedazo2-ncuxosioe, NPOGeccUoHasIbHbIe Ka4ecmad, NpopeccuoHaIbHas
Nno020mMoBKda, NPOGEeCcCUOHAIbHAA Ky/Ibmypda, bydywiee, 1u4HOCMb, MOPA/lb, CNeUUAdIUCT.

The priorities of modern higher pedagogical education are aimed at training highly qualified
specialists capable of change, both in the personal sphere and in professional activities. Domestic and
international experience shows that graduates of pedagogical universities experience many difficulties
in practical work, since theoretical knowledge is an idealized model of structured actions of specialists.
In particular, the activity of educational psychologists has a number of difficulties, including including in
the field of providing diverse activities. These problems arise because practical communication and
professional work skills were not formed during the training process. Considering the aspect of the work
of a teacher-psychologist, it should also be noted the lack of practical skills. Due to the presence of these
problems, there is a need to modernize outdated technologies for training specialists engaged in the field
of "human-human”, as well as the development of innovative programs for the preparation of future
educational psychologists in the field of providing comprehensive psychological and pedagogical
assistance, which will improve the quality, both in the educational sphere and in the field of maintaining
the psychological health of society. This is due to the transition to a new philosophy of education. The
priority vector of this philosophy of universal education is aimed at the needs of society, that s, the degree
of public satisfaction will determine the quality of educational services provided [1].

The problem of professional formation of the personality of a future teacher-psychologist, the
formation of professional qualities, specific skills and abilities important for the professional activities of



students of pedagogical psychologists is not new in psychological and pedagogical science, but it is still
new and fresh information in Kazakhstan. Therefore, the relevance and importance of this issue in our
country is increasing. To improve skills in the profession, appropriate abilities and practical skills are
needed, on the basis of which knowledge and experience are formed, and internal professional
motivation is also of great importance. After all, it is no secret that if a person does not like his job and
does not have the necessary abilities and professional qualities for this profession, he cannot work well
and make a bright career.

Thus, the modern state and society urgently need highly qualified specialists, including educational
psychologists, and the success of their activities is largely determined by the conditions and features of
the process of their professional self-determination and self-improvement [2].

Competence is manifested in a person's ability to solve professional tasks that require real
knowledge, skills, and experience. It is expressed in the practical professional activity of a person as a
systemic characteristic and has a certain structure. Competence can be measured quantitatively, for
example, using selected levels, or qualitatively (methodologically, technologically, socially, etc.).
Competence manifests itself in the space of socio-psychological impact, is determined by the position,
social status, and official functions of a specialist. Therefore, it can be argued that competence is a set
of professional knowledge, skills, ways of performing professional activities, and competence includes a
set of certain rights, official duties of an employee, which he is authorized to solve. The competence of a
specialist is determined by the regulatory documents of the organization. The professional competence
of an individual includes: socio-legal competence (the ability to interact with social institutions and
people); special competence (readiness to independently perform professional activities); personal
competence (the ability to improve professional qualifications); autocompetence (adequate ideas about
their own socio-psychological characteristics); professionally significant personality qualities that
determine the productivity of activities, which are multifunctional, and each specialty has its own set. In
our opinion, it is advisable to include in this list such a key competence as the competence of self-
education, which contributed to self-improvement, self-development of a specialist, activated his
willingness to independently acquire and replenish knowledge. Thus, the professional competence of an
individual is a combination of such a level of formation of professional knowledge, practical skills,
professionally significant personal qualities in the activities of a particular person, gives her the
opportunity to constantly ensure a high end result, achieve effective organization of personal and
collective work, take responsibility for her own decisions. It is the result of thorough basic training of a
specialist, continuous professional development and turns out to be in a person's readiness to effectively
perform their official and professional duties. The direction of further research may be the development
of elements of a system for improving the professional competence of future specialists [3].

At each stage of Professional Development, certain requirements are imposed on the motor skills,
thinking, memory, attention, other mental functions and properties of the personality of a teacher-
psychologist. At each stage of mastering the profession, under the influence of the requirements of the
activity, it is necessary to develop professionally important qualities, abilities of a person, ensuring the
improvement of the necessary competencies that determine qualifications, skills. Thus, professionally
important qualities are individual psychological qualities and personal abilities that determine the ability
to successfully perform professional activities. Each teacher-psychologist understands the term”
professionally important qualities " in different ways, and we cannot find this understanding to be an
absolute error. For example, V. D. Shadrikov believes that in their quality one can consider the
characteristics of the nervous system, the features of mental processes, personal qualities, orientation,
beliefs and knowledge, as well as other characteristics of the personality [4]. And V.l.Lazutkin believes
that professionally significant personality qualities include psychophysiological (sensory, sensorimotor,
physical, adaptive-homeopathic); psychological (intellectual: perception, memory, thinking, etc.) [5].

One important trait that educational psychologists consider desirable is tolerance. This is a
willingness to accept various manifestations of people without aggression and irritation. After all, a
teacher-psychologist works with different people, and for effective work it is very important to be able
to work without judging or criticizing a person. In addition, another indicator of quality is the quality of
flexibility and openness to change. In this sense, we, as a future educational psychologist, can quickly
adapt to new circumstances, a new environment, easily adapt, and also easily admit our mistake, with
incorrect, objective consideration of the vision, striving to correct our mistake and master our behavior
in the environment and certain situational situations and manage it. | believe that it is very important to
be able to change. Thus, among the professional skills that | consider important for a future teacher-
psychologist, - these are developed communication skills, that is, the ability to communicate more



healthily with another person, understand, interpret, use questions and answers, be able to express your
point of view and argue with arguments, empathy, the ability to control emotions, the ability to keep
confidential information, | attribute symbolic, analytical thinking, the ability to demonstrate a developed
level of stability and high intellectual productivity flexibility, objective attitude, responsibility and
patience.

The profession of a teacher-psychologist, like many other professions, has very strict qualities in
accordance with the concept of professional suitability, characterized by a set of psychological and
psychophysiological characteristics of a person formed in a particular work activity. This professional
aptitude is assessed according to an objective criterion corresponding to the success of mastering the
profession, and a subjective one — according to the degree of satisfaction with their work.
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Infographics are aimed at visual perception and consolidation of images, using the visual and
associative memory of students. It clearly and simply demonstrates complex processes, digital and
other information. In biology lessons, "infographics"”is a simple and visual graphical representation
of educational information about wildlife objects, their structure and vital activity, including
complex relationships between them. Beautiful understandable graphs and diagrams on
population genetics, ecology, evolution, human anatomy and physiology are better perceived and
they are remembered. And the Internet is a new way for students to share knowledge and research
results. Biology teachers should keep up with the times, and moreover, teach students to work with
information in such a way that they want to look at it.

Keywords: infographics, biology, visual perception, complexity level, graphical presentation

Introduction

So, visualization is the formation of a visual visual or mental image. In the 21st century,
visualization occupies a central place in the educational process. Although it is more difficult to create
visual applications, this is offset by an increase in the quality of education and becomes a matter of
survival in a dynamic information and educational environment. The "Theory of generations”, created at
the end of the 20th century, assumes that people who were born at the same time, had a similar
experience in childhood, will have the same values. And these values will distinguish them from people
of other generations. Children, those born after 2000 are Generation Z. They are the first generation that
was born in the digital world and can no longer imagine life without the mobile Internet and other
gadgets. These children live from birth in a world without borders, although often this world is limited
by the monitor screen. Generation Z students ask questions to Google, not to the teacher, they will find
their way on the navigator, and they will make purchases online, and not necessarily in the country where
they live. They are simultaneously learning lessons and texting with three friends,

They listen to music and talk to their grandmother. This ability to "see" several screens at the same
time leads to the fact that the speed of perception of information increases dramatically. This quality
has its downside — the brain, accustomed to high-speed information processing, begins to get bored
when there is little information, for example, in biology lessons. It is this difference in the speed of
information perception between students and older biology teachers that leads to many problems —
teachers cannot keep the attention of schoolchildren, which leads to conflicts.

Thus, visualization is of great importance in the educational process, in particular when teaching
biology to modern schoolchildren. It seems to us that in connection with the above, infographics are an
interesting and effective electronic resource that can be actively used in biology lessons. According to
the unanimous assessment of experts, the XXI century is the heyday of biology and biotechnology.
Dynamically developing biology is one of the priorities for the development of modern science and
production. A modern course in school biology should reveal the prospects for development biological
sciences, directions, related sciences and fields of knowledge [1, p. 13].

In the "golden age" of biology, the content of secondary biological education is also undergoing a
change. The volume of biological information to be assimilated in secondary school is increasing. In this
regard, the further informatization of biological education is an urgent problem. Professor S. V.
Sumatokhin understands the important condition of informatization as the consistent introduction of
new information technologies into biological education, the availability of the necessary hardware and
information infrastructure, which includes means of new information technologies, communication,
reception and transmission of information [6]. Multimedia projectors, interactive whiteboards, touch



tables, (even walls), as well as mobile devices (tablets, e-books, smartphones, telephones, netbooks) are
now common in schools. All these tools are capable of visualizing information interactively.

In the context of an increasing volume of biological knowledge, the problems of visualizing thinking
among students are becoming more and more urgent. In addition to enhancing the didactic effect, the
biology teacher strives to use multimedia visibility in order to present biology teaching material
compactly, attractively, through a system of visual images and associations. Therefore, in our opinion,
educational infographics become an integral part of the electronic educational resources used in biology
lessons.

Infographics is a graphical way of presenting information, data and knowledge, the purpose of
which is to quickly and clearly present complex information, one of the forms of information design.

Infographics — a method of visual representation of information has been actively used in print
media over the past 30 years (it is believed that the combination of text and graphics was first called
infographics in the editorial office of USA Today in 1982). According to American psychology professor
Michael Friendly, infographics originated in the Xil century with the appearance of 3 different diagrams.
E. A. Baranova connects the origin of infographics with the appearance of the British newspaper Daily
Courant (1702). Italian professor of infographics Alberto Cairo believes that infographics appeared in
1982 with

the release of the USA Today newspaper, which his followers agree with. In a few years, the
newspaper has become one of the five most widely read publications in the country. One of the most
noticeable and sought-after innovations of the USA

Detailed, well-drawn pictures with explanatory infographic comments became today. American
readers quickly understood and accepted the advantages of this method of transmitting information —
infographics conveyed a message faster than text (one well-made drawing replaced several pages of text)
and in more detail than a standard illustration (thanks to the detail of the drawing and accurate abstract
comments). Over time, it turned out that infographics are not only a technology, not only the field of
business, but also art.

The main purpose of using infographics in biology lessons is to inform about any scientific
(biological, medical or environmental) problem, biological phenomenon, process, about a number of
biological facts, concepts, about the laws of biology, patterns and theories. The main difference between
infographics and other types of visualization of information on biology is its metaphoricity, i.e. it is not
Just a graph, a diagram based on a large amount of biological data, but a graph in which visual biological
information is inserted, analogies from life, objects and processes and phenomena to study.

There are three types of infographics that can be used in teaching biology:

Table 1
Types of infographics

static single images without animation elements; most often
a single slide without animated elements. This is the simplest
and most common type of infographic;
interactive or dynamic infographics with animated elements. The main subspecies of
dynamic infographics are video-infographics, animated images,
and presentations. Students can (to one degree or another)
interact with dynamic data. This type of infographic allows you
to visualize more information
in one interface;
video infographics it is a short video sequence that combines visual images of data,
illustrations and dynamic text.

[a table is compiled by authors]



Table 2
Types of infographics by the type of source
The following types of infographics are distinguished by the type of source.
Analytical infographics graphics prepared based on analytical
materials. The analysis is carried out solely on the basis of
quantitative indicators and biological or environmental studies;
News infographics infographics prepared for a specific
news item online (for example, the announcement of a
discovery in biological science or medicine)
Reconstruction infographics infographics that use data about an event (process) as a basis,
recreating the dynamics of events in chronological order (for
example, by topic
"Anthropogenesis” or "The emergence of life on Eart.
of development of the organic world").
[a table is compiled by authors]
When developing infographics, biology teachers and students need to follow a number of
mandatory and important principles. Here are the principles of creating high-quality infographics:

non
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Figure 1: The principles of creating high-quality infographics

The task of a biology teacher when working with infographics is to evoke positive emotions,
motivation and convey the essence of what is being studied through a visual image, thereby drawing the
student's attention to the desired biological object, to an important biological/environmental problem.
The student, having conducted his own research in biology, analyzes the textbook material, highlights
the accents and independently creates an infographic. Working on it contributes to a more thorough
study of educational and additional material in biology, develops students' reflection and critical
thinking. Students can also work on infographics collectively using separate Internet services[9, 10]. This
is a more effective form of working with schoolchildren. In the process of learning in cooperation,
students form communicative universal learning activities, and develop teamwork skills.

The researchers note that the possibilities of the information and educational environment are
developing so quickly that "one can assume the emergence of intellectual infographics, which itself will
be able to change depending on human needs. Virtual environment due to its unique properties
(intelligence, multimedia, modeling,interactivity, communication, productivity) [8].The toolkit will allow
creating diverse and methodically effective objects of intellectual infographics in school biology." The use
of such a means of visualizing educational material in biology will certainly contribute to the growth of
the quality of new educational results of students (both subject, meta-subject, and personal).



Conclusion

Like any technology, infographics has undeniable advantages and some disadvantages. Among the
main advantages of infographics, it is possible to note the ability to more thoroughly master, consciously
and effectively memorize educational material; quick coverage of a large amount of information;
presentation of educational material in a fascinating, memorable form;, increase

in the quality of educational results of students, activation of the process of visual thinking;
development of creative abilities of students. It is worth noting the disadvantages of infographics as a
pedagogical tool. First of all, the work of psychologists or teachers is necessary. Biology as an area of
application of infographics also has an impact, since not every educational material (biological object,
process, phenomenon) can be translated into infographics. Another disadvantage is the lack of the ability
to show operations or actions. Oversimplification of the depicted object (process).
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Abstract

This research investigates the evaluation of Content and Language Integrated Learning
(CLIL) in enhancing language proficiency and content comprehension among secondary school
students. CLIL, as an instructional approach, intertwines language learning with subject-specific
content, providing an avenue for students to bolster both language skills and subject
understanding concurrently. Unlike traditional language teaching methods, which often
compartmentalize language acquisition from subject matter comprehension, CLIL integrates
language skills within different content domains, offering a more holistic learning experience.
Challenges in language acquisition arise from limited exposure to authentic language materials
and difficulties applying language skills in real-world contexts. CLIL addresses these impediments
by immersing students in language-rich content settings. This study aims to assess the impact of
CLIL on secondary school students’ language proficiency and content understanding, scrutinizing
its effectiveness in fostering comprehensive language skills and subject knowledge. It seeks to
analyze the advantages and challenges of implementing CLIL in secondary education, emphasizing
its potential to fortify language skills and deepen content comprehension simultaneously.

Keywords: CLIL (Content and Language Integrated Learning), secondary school students,
language proficiency, content understanding, language learning strategies, bilingual education,
language acquisition.

Introduction

In today's dynamic educational landscape, the convergence of language proficiency and content
understanding holds a pivotal role in equipping secondary school students for a globally interconnected
world. As the demand for effective communication skills, particularly in English, continues to surge in an
era characterized by technology and globalization, educators grapple with the task of innovatively
enhancing linguistic abilities among secondary school students. This study initiates an exploration into
Content and Language Integrated Learning (CLIL) with the aim of evaluating its impact, specifically on
language proficiency and content comprehension among secondary school students. It acknowledges the
intricate relationship between these two crucial dimensions of education.

The adoption of CLIL as a pedagogical approach has attracted attention as a potential solution to
the intricacies of language acquisition and content understanding in the context of secondary education.
Operating as an approach that interweaves language instruction with the exploration of subject matter,
CLIL seeks to foster a seamless integration of language skills and disciplinary knowledge tailored to the
needs of secondary school students. The scope of this research transcends the conventional boundaries
of language teaching, delving into the holistic development of secondary school students by scrutinizing
the symbiotic relationship between language acquisition and content comprehension.

In the realm of secondary language education, CLIL signifies a departure from traditional
methodologies, providing a distinctive avenue for secondary school students to engage with language in
authentic contexts while grappling with substantive subject matter. The inherent challenges and
opportunities associated with this approach contribute to the ongoing discourse on language pedagogy,
prompting a closer examination of its effectiveness in fostering linguistic competence and academic
achievement among secondary school students.

This study navigates the landscape of CLIL's impact by specifically exploring its influence on
language proficiency and content understanding among secondary school students. Through a



comprehensive analysis of the benefits and challenges linked to the implementation of CLIL in secondary
education, the research endeavors to offer valuable insights to the ongoing dialogue on innovative
teaching methodologies in language education tailored to the unique needs of secondary school
students.

Furthermore, the investigation extends beyond the immediate outcomes of language proficiency
and content comprehension, delving into the motivational and engagement aspects of CLIL among
secondary school students. By unraveling the multifaceted impact of this pedagogical approach in the
secondary education context, the study aspires to provide educators, curriculum developers, and
stakeholders with nuanced perspectives that transcend the traditional dichotomy between language and
content, addressing the specific needs of secondary school students.

In essence, this research aims to unravel the intricacies of CLIL's impact on secondary school
students, shedding light on its potential as a transformative force in education tailored to the unique
challenges and opportunities present in secondary education. As this scholarly exploration is undertaken,
the study seeks to unveil the layers of CLIL's impact, providing a comprehensive understanding of its
implications for language proficiency and content comprehension specifically among secondary school
students.

The following objectives guide our exploration into the impact of CLIL on language proficiency as
well as the deepening of content understanding with a qualitative and quantitative focus on subject
matter knowledge:

e 70 investigate the impact of CLIL on language proficiency, specifically focusing on
advancements in vocabulary, grammar, and reading comprehension among secondary school students.

e 7o assess the influence of CLIL on the deepening of content understanding, both qualitatively
and quantitatively, with a focus on subject matter knowledge.

e To encourage a shift in educational practices by presenting CLIL not merely as an alternative
but as a key strategy for navigating the evolving landscape of education at the secondary school level

This study is conducted to address the following research questions:

1. How does the integration of CLIL methodologies affect secondary school students' language
proficiency in the targeted language?

2. To what extent does the implementation of CLIL strategies enhance students' comprehension
of subject-specific content in secondary education?

3. What are the perceptions of secondary school students regarding the effectiveness of CLIL in
improving both their language skills and understanding of subject matter?

Literature Review

Coyle and Meyer (202 1) provide a comprehensive overview of CLIL, emphasizing its potential for
enhancing language acquisition and content learning [1]. However, Llinares and Evnitskaya (2021)
present a contrasting viewpoint by questioning the potential inequalities fostered by CLIL programs in
terms of classroom interactions [2]. Their study highlights the importance of considering power dynamics
and opportunities within CLIL environments, suggesting that these programs may not equally benefit all
students.

Morton's work (2020) delves into cognitive discourse functions as a bridge between content,
literacy, and language within CLIL [3]. The study emphasizes the crucial role of discourse in facilitating
content understanding and language acquisition. It posits that integrating cognitive discourse functions
effectively enhances both language and content learning outcomes, presenting a promising aspect of
CLIL implementation.

Tompkins (2022) explores the correlation between socioeconomic status, English exposure, and
CLIL motivation among high and low exposure CLIL groups [4]. The findings underscore the significance
of these factors in influencing students' motivation and success within CLIL contexts, shedding light on
the complex interplay between social backgrounds and CLIL effectiveness.

Van Mensel et al. (2020) conducted an insightful analysis of English and Dutch CLIL pupils in
French-speaking Belgium, exploring whether CLIL perpetuates an elitist language learning approach [5].
Their study challenges the notion of elitism, providing a background analysis that suggests a more
nuanced understanding of the impact of CLIL on diverse student populations.

Materials and Methods

1. Participants. The study participants included 100 secondary school students from two different
schools, with 50 students enrolled in CLIL classes and 50 students enrolled in non-CLIL classes. The
students were randomly assigned to the CLIL and non-CLIL groups, ensuring a representative sample of
the student population.



2. Setting. The study was conducted in two secondary schools in a suburban area. The schools had
similar demographics and academic profiles. The CLIL classes were taught by teachers who had received
training in CLIL methodology.

3. Study design. This study employed a mixed-methods approach, encompassing both quantitative
and qualitative data collection and analysis techniques. The quantitative strand involved administering
pre- and post-tests to measure changes in language proficiency and content understanding among
secondary school students enrolled in CLIL and non-CLIL classes. The qualitative strand utilized a series
of semi-structured interviews with students and teachers to gather in-depth insights into their
perceptions and experiences with CLIL. Apart from that, the CLIL intervention involved teaching the
target subject matter (e.g., science, history) through the medium of English. This involved using a variety
of teaching methods, such as collaborative learning, project-based learning, and authentic materials. The
non-CLIL classes were taught using traditional methods of instruction, with English as the language of
instruction.

4. Data Collection

a) Pre-test: A pre-test was administered to measure language proficiency and content
understanding in the target subject area. The language proficiency test assessed students' vocabulary,
grammar, and reading comprehension skills. The content understanding test assessed students'
knowledge of the subject matter covered in the CLIL classes.

b) Intervention:

® |nterview: Semi-structured interviews were conducted with 10 students (5 CLIL and 5 non-CLIL)
and 5 teachers (3 CLIL and 2 non-CLIL) to gather in-depth insights into their perceptions and experiences
with CLIL.

® Surveys: Students were administered surveys at the onset and conclusion of the study to
evaluate their motivation, engagement, and attitudes toward the CLIL approach.

e (lassroom observation: This phase involved systematically observing CLIL and non-CLIL classes
to assess the implementation of CLIL strategies and their impact on student engagement and learning
outcomes.

¢) Post-test: After the completion of the intervention, both the intervention group (CLIL) and the
control group (non-CLIL) underwent a post-test to evaluate changes in language proficiency and content
understanding. The post-test assessment mirrored the structure and content of the pre-test, enabling a
comparative analysis of pre- and post-intervention scores.

5. Data Analysis

e Quantitative Data: The pre- and post-test scores were analyzed using paired-samples t-tests to
compare the changes in language proficiency and content understanding between the CLIL and non-CLIL
groups.

e Qualitative Data: The interview transcripts were analyzed using thematic analysis to identify
recurring themes, patterns, and insights related to students' and teachers' perceptions and experiences
with CLIL.

6. Ethical Considerations. The study adhered to ethical principles of informed consent,
confidentiality, and anonymity. Parental consent was obtained for all participants, and participants were
informed of their right to withdraw from the study at any time. All data was stored securely and
confidentially.

7. Validity and Reliability. To ensure the validity and reliability of the study, the following measures
were taken:

e Multiple data collection methods were used to triangulate the findings.

e The interview transcripts were analyzed by two independent researchers to ensure coding
consistency.

e The quantitative data was analyzed using appropriate statistical methods.

Results

The results of this study suggest that CLIL can have a positive impact on both secondary school
students’ language proficiency and content understanding. This table presents the outcomes from both
the pre-test and post-test conducted among two distinct groups, namely the intervention group and the
control group. The information depicted in the table showcases the findings as follows:



Intervention Group Control Group
Number of Students 50 50
Pre-test Results
Low (11-20) 8 10
Average (21-30) 17 18
High (31-40) 25 22
Post-test Results
Low (11-20) 6 9
Average (21-30) 18 19
High (31-40) 26 22

Qualitative examination of survey responses, interviews, and classroom observations uncovered a
prevalent sense of motivation and engagement among students participating in CLIL classes. A majority
of students displayed high motivation levels, expressing enthusiasm for CLIL due to the relevance of
topics, engaging presentations, and exposure to authentic English language content delivered by native
speakers.

Classroom observations further reinforced these findings, indicating active participation, robust
engagement, and a vibrant atmosphere during CLIL sessions. Students were actively involved in
discussions, posed inquiries, and showcased eagerness in sharing their perspectives, fostering a dynamic
learning environment.

The integration of quantitative and qualitative data underscores the positive impact of CLIL on
secondary school students, showcasing improvements in language proficiency, content understanding,
motivation, engagement, and confidence levels among participants. These findings substantiate the
efficacy of CLIL in fostering a conducive environment for holistic learning encompassing language
acquisition and subject comprehension.

Discussion

The compelling findings of this study strongly affirm the efficacy of Content and Language
Integrated Learning in concurrently elevating language proficiency and deepening content
understanding among secondary school students. Students immersed in CLIL exhibited significant
advancements in vocabulary, grammar, and reading comprehension, alongside a marked increase in
subject matter knowledge. The pronounced positive shift in both quantitative and qualitative measures
sets CLIL students apart, indicating a holistic impact beyond the traditional dichotomy of language and
content.

Qualitative insights further illuminated the transformative influence of CLIL, with student
interviews revealing themes of heightened motivation, increased engagement, and bolstered confidence.
Beyond the mere acquisition of academic skills, CLIL appears to contribute to the broader development
of students, fostering a positive attitude towards learning. These findings resonate with existing
research, reinforcing the idea that the integration of language instruction with substantive subject
matter provides students with authentic and meaningful contexts for language use.

The study has several limitations that should be considered when interpreting the results. First, the
sample size was relatively small, which may limit the generalizability of the findings. Second, the study
was conducted in a single school district, which may not be representative of all secondary schools. Third,
the study relied on pre- and post-tests to measure changes in language proficiency and content
understanding, which may not fully capture the complex effects of CLIL.

In the realm of educational practice, these findings advocate for the strategic incorporation of CLIL
into the pedagogical toolkit of secondary schools. The study positions CLIL not as a mere alternative but
as a proactive and viable choice for schools seeking innovative methods to enhance student learning
outcomes. As the echoes of this research reverberate, it prompts educators, administrators, and
policymakers to consider CLIL as a transformative force capable of cultivating well-rounded students



equipped with the essential linguistic and cognitive tools for success in our globally interconnected world.
Embracing CLIL may well be a key strateqy for secondary schools committed to navigating the evolving
landscape of education.

Conclusion and recommendations

In conclusion, this research has delved into the multifaceted impact of Content and Language
Integrated Learning on secondary school students' language proficiency and content understanding. The
study has provided valuable insights into the effectiveness of CLIL as a pedagogical approach that goes
beyond traditional language teaching methods by seamlessly integrating language skills with subject-
specific content.

The findings of this research affirm that CLIL has a positive and holistic impact on students, leading
to significant advancements in language proficiency, including vocabulary, grammar, and reading
comprehension. Moreover, the study highlights the substantial deepening of content understanding
among students engaged in CLIL, emphasizing the symbiotic relationship between language acquisition
and subject knowledge.

Qualitative insights from student interviews have illuminated the transformative influence of CLIL,
revealing increased motivation, engagement, and confidence among students. Beyond the acquisition of
academic skills, CLIL appears to contribute to the broader development of students, fostering a positive
attitude towards learning.

Based on the compelling results of this research, the following recommendations are offered:

e FEducators and curriculum developers should consider the strategic incorporation of CLIL into
secondary school curricula. This entails providing training and resources for teachers to implement CLIL
effectively, ensuring a seamless integration of language skills and subject matter knowledge.

e Teachers involved in CLIL should receive ongoing professional development to enhance their
skills in implementing this pedagogical approach. Training programs can focus on effective strategies for
integrating language instruction with subject matter content, fostering an optimal learning environment
for students.

e Acknowledging the concerns raised by some scholars regarding potential inequalities in CLIL
programs, efforts need to be made to ensure diversity and inclusivity. This includes considering the socio-
economic backgrounds of students and addressing power dynamics within CLIL environments to ensure
equitable benefits for all.

e 7o further strengthen the evidence supporting the impact of CLIL, longitudinal studies can be
conducted to track the long-term effects on students' language proficiency, academic performance, and
overall development. This would provide a comprehensive understanding of the sustained benefits of
CLIL over time.

e FEducators, administrators, and policymakers should collaborate and share best practices
related to CLIL implementation. This collaborative approach can facilitate the exchange of insights and
strategies, contributing to the continuous improvement of CLIL programs.
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3ACOBM HABYAHHS MAVIBYTHIX ®AXIBLYIB TEXHOJIOIT JOMOBHEHOI PEAJIBHOCTI

Ba+ bo

acnipasm kKageopu ocsimosio2ii ma iHHoBauitiHoI nedazoaiku

XapkiscbKul HauioHanbHUU nedazoeidHull yHisepcumem imeHi I.C. CKoBopodu
M. Xapkis, YkpaiHa

locmaHoska npobnemu. 3acobamu Has4aHHs madbymHix axisyis mexHosoeii 0onoBHeHOI
peasabHOCMi € cucmema HasyasibHO-Ni3HABAIbHUX 3dBOAHb | 3a0a4, WO CNPAMOBAHI HA BUBYEHHS |
BUKOPUCMAHHSI  BIPMYAIbHUX MexXHO102it  00NOBHEHOI  peasibHOCMi, KOMN'tomepHi | Npo2pamHi
naamgopmu, wo 3abesneqyroms pobomy 3 MEXHOI02iEHd OO0NOBHEHOI peasbHOCMi, 3Micmose
HanosHeHHs y BueniAdi iHpopmauitHux wapis, 3D-modeneli ma mamepiasibHUX Mapkepis 0onoBHeHo!
peasibHOCMI.

Mema pobomu — cxapakmepu3ysamu ICHyro4i 3acobu HaBYaHHa MalbymHix daxisyis mexHono2ii
00NOBHeHOI peasibHOCMI Y Npoueci npogecitiHoi Nid2omoBKU y 3aKaadax BULLOi 0C8IMU.

Buksiiad ocHoBHO20 Mamepiasny. [JonoBHeHa peasbHicme, BUCMYNAKOYU Y SKOCMI 3406y HABYAHHST
ma o06’ekmy BUBYEHHS, NoOMpebye CMBOPEHHS CUCMeMU HABYAJIbHO-NI3HABA/IbHUX 3dBOAHb | 3a0ad,
CNPAMOBAHUX HA I BUBYEHHS MaA 3aCmocCyBaHHs. [1pu ubomy 0eski munu 3aB0dHb He Marome YimKo2o
PO3MEIOBYBAHHSI | BIOHOCSIMbCS 00HOYACHO 00 060X MUNIB.

llnamgopmoro 00NOBHEHOI peasibHOCMIi Moxce bymu cmapmdeoH, naaHwemHul Komn'tomep,
HoymOyK, OKy/spu 00N0BHEHOI peasabHOCmi mowo. [pu yboMy maxka naameopma mMmae micmumu SK
anapamHe  3abe3nevyeHHs1 00NOBHEHOI peasibHoCmi — 06YUCBA/IbHI  NPUCMPOI,  NPUCMPOI
NO3UUtOBAHHS, BIOOOPAXEHHA ma iHWIi NpUCMpPOoi, Mak i npoepamHe 3abesneqyeHHs — onepauiliHy
cucmemy, @i3uyHi, epagidyHi ma ayoio 0BUXKU Mowo. s HOpMAsIbHO20 PYHKUIOHYBAHHS NPUCMPOHO
donoBHeHoI peasibHOCMi Npo2pamHe 3abesnedyeHHs Mae bymu CyMiCHUM 3 anapamHum 3abe3neqeHHsIM
ma KopekmHo B3aemooismu, 8i0obpaxcarodu iHpopmauilri wapu ma 3D-moderi.

Jlns ycniluHo20 BUKOPUCMAHHSA BipMYyasibHUX 06'€KMIB B OMOYYyHHOMY NPOCMOPI HEObXiOHI
mapkepu 0oNoBHEHoI peasibHOCMI, AKi MoXymb 6ymu OUHaMIYHUMU | CMamuYHUMU.

llpu Has4yaHHi 0onoBHeHIl peasibHOCMI Cyb6'eEkKMuU Oc8imu Maroms BUPILYBAMU | BUKOHYBAMU
cucmemy HaB4asIbHO-NI3HABA/IbHUX 3aB0AHb i 3a0ay, po3pobsieHux, Bidi6paHUX i OUiHEeHUX BUK/IA0aYem.

lnamgopmy 0oNoBHEHOI peasibHOCMIi MAKOMXC MOXHA BUKOpUCMOBYBAmMU 0719 0eMOHCmpauii
mamepiasnis, HeObXiOHUX 01 BUBYEHHS Pi3HUX meM i po30i/iiB 3 HaBYa/IbHUX OUCUUNJIIH. TaK CamMo MOXCHA
BuUKopucmosysamu U 3D-modei, He uwe npu nideomosui MalbymHix ¢axisyis 3 pi3HUX OUCUUNIIIH, ane
U po3suBarodu B8 HUX 30amHiCmb 00 CamocmilHo20 CMBOPEeHHS BIpMYyasibHUX 06’€kmis ma cucmem
00NOBHeHOI peasibHOCMI.

AHanizyro4qu po3pobaeri malbymHimu gaxisuamu 3D-modesi, MoxHa 30itCHoBamu nepesipKy ma
OUIHKY po3pobieHux Mmamepiasia, a makoxc U piBeHb iXHiX 0OCBIMHIX pe3yibmamis.

llpu makomy 30ilCHeHHi O0CBIMHbLO20 Npouecy MadbymHi axisyi MOXymb He Jauue
3acmocoByBsamu Mapkepu 0oN0BHEHOI peasibHOCMi NPU BUKOPUCMAHHI Maxkoi mexHosioeali, a i sus4yamu
U cmBoproBamu B/1AcHi Mapkepu.

Cmpykmypa, 3micm, 3acobu i BumMozau, W0 BUCYBArOMbCS 00 OCBIMHBbO20 NPOUECY NPU NI020mMoBy/
madbymHix ¢axisyis 3acmocyBaHHO MexHo/02ii 00NOBHEHOI  peasibHOCMIi Marome  Bionosidamu
CY4YacHUm BUMo2am 00 OCBIMHIX pe3yibmamis.

AHani3 0CBIMHIX NPo2pam 3acsioqye, W0 NIOrPyHMSAM MAkux BUMO2 BUCMYNAE 3ACMOCYBAHHS
CUCMeMHO-0if1/IbHICHO20 NIOX00y B OCBIMI, Wo nepedbayae iHme2posaHe BUKOPUCMAHHA MexHOoI02ii
00NoBHeHOI peasbHOCMI y SKOCmi 06 ‘€kma BuBYeHHs i 3acoby ocsimu 8 npoueci npogecitiHoi nid2omosKu
madbymHix gaxisyis.



CucmemHo-dissibHIcHUU Nioxi0 nepedbadyae BpaxyBaHHS HOUBIOYA/IbHOI Cneyudiku KoxHO20
cyb’ekmy ocsimu, cmyneHs (oeo 060aposaHocmi, HasBHocmi ocobiusux nompeb y ocsimi, IHWUX
YUHHUKIB ma po3maimms op2aHi3auiliHux ¢opm, wo 3abesneyyroms NioBUUEHHS MOMUBIB Ni3HAHHSA U
MBOPYO20 NOMEHUIAy, PO3UWIUDPEHHST MeX NepCneKmMuBHO20 pPO3BUMKY, d MAKOX B3AeMOOiS B
Ni3HABAsbHIU 0iF/IbHOCMI 3 IHWUMU CYy6 €EKMamu 0C8iMHb020 NPOUECY.

BucHoBok. Omixe, HABYaHHA MadbymHiX @axisuis mexHosoeli BUKOPUCMAHHA 00NOBHEHOI
peasibHocmi nompebye CMBOPeHHsI CuCmeMu HABYA/IbHO-NI3HABA/IbHUX 3dBOAHb | 3a0ay, CNPSMOBAHUX
Ha il BUBYeHHS MaA 3aCMOCYBAHHA. Libomy cnpusie nobyo0oBa ocBIMHLO20 NPOUECY Y 3aKi1adax BulOi
0CBImu 32i0HO NOJIOXEHb CUCMEMHO-0IS/IbHICHO20 NIOX0dY, W0 nepedbayae BpaxyBaHHs iHOUBIOYA/IbHUX
ocobsiusocmell cyb'ekmis 0cBIMHbO20 npouecy, 3abe3neyeHHs iXHIX O0CBImHIX nompeb, po3BUMOK
MBOPYO20 NOMEHUIATY MA PO3UIUPEHHS MOXIUBOCMEU 0J1F 2apMOHIlIHO20 NPOpEciliHO20 CMAHOBIeHHS
v MadbymHid npogecidHid disibHOCMI.
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Abstract

This article is devoted to the problem of using ICT tools in the process of teaching future
foreign language specialists listening and pronunciation skills in the process of learning English. The
article describes the advantages of using a website for the development of language competence
in the process of teaching a foreign language. Modern pedagogical technologies such as learning
using elements of cooperation, project methods, the introduction of modern information
technologies, Internet resources can help to implement a personality-oriented approach to
learning, provide individualization and differentiation of learning taking into account the
capabilities of children, their level of learning.This article provides detailed information about the
language competence, information competence of students, the effectiveness of the use of ICT
tools (blog resources). This article is devoted to the study of the use of blogs in the formation of
students' language competence. Since the Internet is an integral part of modern foreign language
education, the use of a website is one of the requirements for a modern English teacher. Websites
that have become popular in recent years have become widely used in the field of education.in
addition, the website is an indispensable resource for developing the communication skills of future
specialists.

Keywords: website, Internet, interaction, information and communication technologies,
foreign language education.

At the current stage of the development of information technologies, there is a great demand to
integrate information and software resources into the educational process. Therefore, it becomes
paramount to teach students how to use modern technologies in a particular subject area, use of web-
sites and expert evaluation of their quality; realizing the potential of a distributed information resource;
self-learning techniques for the use of new technologies in the educational process.

The ability to communicate in a foreign language is one of the most important indicators of today
specialist's competitiveness. Digitalization plays a significant role in teaching and provides a greater
opportunity to improve foreign language skills. A competent organization of a foreign language teaching
process with the use of digital technologies will contribute to increasing students' motivation and
cognitive activity, the development of their creative abilities and skills to use a foreign language. Modern
digital technologies used in a foreign language teaching also individualize the learning process, create
conditions for self-education and self-development, and form the foreign-language competence of future
specialists ( Saraeva, 2021:42).

Thus, the profile school's information learning environment impacts positively on students
motivation in the educational process. In addition, on the basis of applying ICT tools in foreign language
instruction, students interact with each other through interlinear communication by using interactive
learning tools, classroom is filled with wide range of visual aids. Moreover, a variety of instructors’
homework has a great amount of influence in the computer-based learning process. As a result, learners
understand the solutions to numerous issues, think critically and deliberately, and entertain themselves
with fun and interest.

Methodology

Participants

The population of this study included students of Aktobe state University named after K.
Zhubanov. Students ages comprised between 17-18 ages.

!


https://www.alem-edu.kz/en/university/uchrezhdenie-mezhdunarodnyj-kazahsko/
https://www.alem-edu.kz/en/university/uchrezhdenie-mezhdunarodnyj-kazahsko/

Instruments

A questionnaire was developed to collect the relevant data. The main purpose of the questionnaire
was to define the studens’ ability in using web-sites during the educational process. The questionnaire
included two main themes relevant to the application of web-sites for the development of language
competence of students in foreign language education. The questions are formulated from easier to
difficult. To motivate students’ interest in learning, questions included all areas of new technologies
development. In some questions students had to think out-of the box and search for other information
sources .The questionnaire used a five-point scale extending from 5 (very high pr strongly agree) to 1
(very low or strongly disagree). The verbal explanation was used to show the results of questionnaire.

Data collection

All students answered online and we collected the answers with the help of Google forms survey.
Survey was sent to students’ chat groups and they shared each other the link to the survey.

Students are provided with the chance to apply the authentic texts in the process of reading and
communicate with the representatives of other cultures by the means of the Web. In other words, create
a natural language environment (Sysoyev, 2010:181).

Internet technologies are used to solve the following problems:

- add network content in text (integrate it into the curriculum);

- for independent research of information from students within the project;

- for the first or second foreign language self-training intensive learning leads to the expulsion of
aids in information, aptitudes and capacities;

- students train individually as an active applicant to effectively pass the exam;

- under the guidance of the teacher, learners have an opportunity to study efficiently at some
distance a specific and desired foreign language (Titova, 2008:80).

Today, the digital Web is the exciting means of communication and sharing of knowledge between
citizens. Moreover, Internet leads to application of authentic and original materials which considers the
great condition of acquiring information of students.

Internet systems permit the utilization of sound documents, realistic data, and tapes to be used to
invigorate learners’ activity significantly in relation to printed data. Students in the process of getting
solid data about life of a native speaker by the connection of the worldwide web, they go into intelligent
correspondence with a local speaker and studies the nation's way of life. As a result, the utilization of
Internet strategies permits foreign language learners to make reasonable application circumstances in
foreign language learning (Khramtsov P. B., Brik S. A., Rusak A. M., Surin A. 1,2013:93).

Further integration of web-sites into the education process is a promising path in the foreign
language education.

In the process of learning a foreign language, the currently leading IT tools can be used into two
groups (Maksimova, 2014: 15):

- distributed or asynchronous methods for collaboration.

- synchronous devices for communication;

Synchronous platforms for interactive communication (video, and sound conferences, talk, world
wide web,) enable students to interact in the present time by the means of video and sound conferences,
talk chatting as well as world wide web.

Asynchronous networking provides students with interactive tools such as email, websites in the
long-term sharing of information (Shcherba, 2003: 11).

In the period of globalization of the economy and social situation, one of the important problems
is the high level of quality of education in the country.In order for our country to reach the level of
education in developed foreign countries, it is necessary to fulfill two main conditions. Firstly, it is a
comprehensive improvement of knowledge of the English language. Today, a foreign language belongs
to the most important parts of society. Foreign language today is an indicator of the level of knowledge.
In addition, a foreign language is the language of the specialty, in the field of any specialty there is
English, as the language of knowledge is English. To achieve the highest category of each profession, we
must know a foreign language. And in order for people to know a foreign language, it is necessary, first
of all, to increase the level of knowledge and skills of teachers.

A foreign language teacher must be a person who speaks several languages and has a developed
pedagogical qualification. The teacher should read, write and speak a foreign language well, be
competent and interesting to the lessons, and motivate students to study. Currently, the younger
generation has a great interest in foreign languages, including English. In this regard, the universities
conducted in-depth study of the English language, as well as specialty training in English. For students to



master a foreign language it is necessary to have a sufficient level of knowledge, professional
competencies and competencies of the teacher. Secondly, a new education is to achieve the level of
formation of a fully developed personality with high knowledge and abilities, developed creativity,
different intellectual abilities, able to conduct an independent search. In order for our future generation
to be like thisit is necessary to develop the professional skills of future teachers. In addition, it is important
to develop the following professional and pedagogical functions of the future specialist:
constructiveness, organizational, sociability, developing, information, research, competitiveness. These
functions should be formed in higher education institutions. Therefore, before the current higher
education is the question of the implementation of forms and methods of work of students and teachers.
Professional opportunities of the teacher areconnected with his self-education. Of course, the
development of professionally-oriented competence depends on the specifics of the individual, work
experience.

«Currently, different forms of instructional activities are carried out by the means of innovation
tools as well as web implementation, interactive services, code research, teaching, and intercultural
communication exercises focused on specific topics». Therefore, implementation of IT tools into the
foreign language education is considered as the mandatory demand for the foreign language instructors
to motivate learners and increase an interest in learning a foreign language. Web 2.0 programs involve
network users with entirely different resources. They facilitate orientation toward its production and
classification by the Web users and have transformed from an knowledge archive into a portal, a simple
digital framework for instructional material development. It prompts in conjunction with the endless
reliance on Web 2.0 sources, network software that facilitates community interaction, to radical
decentralization.

The structure of the information society proposed by M. O. Korchazhkina is three component. It
consists of their technical and technological, socio-political and socio-cultural components, and in all
three, there is a humanitarian component. According to this model, the author deduces the definition of
«information society». According to M. O. Korchazhkina, the information society is a society that «arose
due to inventions and discoveries in the field of science and technology, but functions and develops
according to humanistic principles ... by its unifying principles, which are unity of means, goals, ways of
working with information resources, ensuring high speed and reliability of the access to them,
strengthening mutual trust and security between countries and peoples living in the information space».

Thus, we can conclude that the information society is a sociological concept in which the
production and use of information is the main factor of social development. The essential characteristics
are a high level of information infrastructure development and, as a result, an increase in access to
information for an increasingly wide range of people; the transformation of information and knowledge
into a strategic resource of society.

The increasing amount of information in the modern world makes traditional teaching methods
ineffective in the current education system. In other words, the development processes of the modern
information society determine the reform processes of education as a significant mechanism for the
development of public intelligence.

Informatization of the educational process leads to a change in the appearance of education, the
development of new educational technologies, mediated pedagogical communications, and that the
process of informatization of education allows adjusting the information society to the training
framework in relation to continually changing real factors .

This process goes through various stages of development from high school to higher education. All
these stages of the educational mechanism should function as a single mechanism for the subject's
education in the field of informatization. Thus, informatization is a single target process that involves
multi-stage development of the subject in the field of information technology. At this time, the priority
task of training is the ability to find the necessary information in a short time and optimally use it in
professional interests, converting it into knowledge. At the same time, the availability of information
and, consequently, knowledge for all members of the information society, as well as the «culture of
acquiring new knowledge», are indicators of the level of information culture of both the society and the
individual.

Results and discussion

The study results organized and discussed in accordance with the research questions. To answer
question number 2" Have you ever used Web-sites in the classroom??” Results indicated that only 30% of
students have used Web-sites in learning a foreign language.For the question number 2 “How often do
you use Internet-resources?” All the students answered that they use it all the time, because they are



they always in need for authentic information sources. Also, for the question number 9 “Do you need to
communicate with your teacher through the Internet?” Most of them answered in this way: Obviously,
by communicating through the internet, we can define problems and find solutions as a group, which
encourages a sense of community. Internet resources helps us get in touch with the teacher to facilitate
knowledge acquisition, creation, and transmission. Most students’ answers to the question: What are the
advantage of Web 2.0 application? were the same such as (1) interaction, communication and
collaboration, (2) knowledge creation, (3) ease of use and flexibility, and (4) writing and technology skills.

Conclusion

For many people, information technology has become a vital part of their daily lives. In education,
new technologes,especially using web-sites has the potential to improve students' lives by improving
teaching and learning.

Through the use of information technology in teaching a foreign language, we can develop the
language competence of students at a sufficient level. There are many advantages and disadvantages of
this method, both for the teacher and for the student. Through the use f web-sites in teaching a foreign
language, we can contribute to the development of the language competencies of students, who know
a foreign language at a certain level, can speak fluently, defend their opinions in any environment.
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Abstract

As a result of the rapid development of ICT, a new type of diplomacy, known as digital
diplomacy, began to play a special role in modern international relations. In the article, the author
examines the definition of digital diplomacy, analyzes the main prospective effects and problems
of digital diplomacy. The emergence of the Internet and global social networks such as Instagram,
Twitter, and Facebook brought up the issue of using digital technologies as a foreign policy tool of
states. For international actors, the possibilities of digital diplomacy as a tool to promote their
policies and achieve their goals in the international arena are quite wide. At the same time, a
number of negative features of the digitization process in this area should be noted. Today, the
development of ICT creates difficulties in the state security system to some extent. The emerging
information environment becomes a factor of instability and threats in the global system.
However, despite all the risks and disadvantages, digital diplomacy can be considered one of the
key elements for diplomatic activity in the modern world.

Micarrod

IKT-nin stiretli inkisafi naticasinde miiasir beynalxalg miinasibatlords regamsal diplomatiya
kimi taninan yeni diplomatiya névi xdisusi rol oynamadga basladi. Maqaleds mdsllif reqgamsal
diplomatiyanin tarifini arasdirir, reqamsal diplomatiyanin asas perspektiv tasirlarini ve
problemlarini tahlil edir. Internetin va Instagram, Twitter, Facebook kimi global sosial sebakalarin
yaranmas! regamsal texnologiyalarin dévletlerin xarici siyaset alati kimi istifade edilmasi
masalasini gliindemes gatirdi. Beynalxalg aktorlar (gin regamsal diplomatiyanin beynalxalg
arenada 6z siyasatlarini teblig etmak ve magsadlerine catmaq l¢iin bir vasits kimi imkanlari
kifayat geder genisdir. Eyni zamanda, bu sahade regemsallasma prosesinin bir sira manfi
cohatlarini geyd etmak lazimdir. Bu giin IKT-nin inkisafi déviat tahliikesizliyi sisteminde miiayyean
deraceds ¢atinlikler yaradir. Yaranan informasiya mdhiti global sistemds qeyri-sabitlik ve
tehdidler faktoruna cevrilir. Bununla bels, biitin risk ve ¢atismazliqlara baxmayaraq, reqgamsal
diplomatiya mdasir diinyada diplomatik fealiyyat liclin @sas elementlerdan biri sayila bilsr.

Keywords: digital diplomacy, digitalization of foreign policy, diplomacy, information
environment, state security.

Acar sozlar: regemsal diplomatiya, xarici siyasstin regamsallasmasi, diplomatiya,
informasiya mdhiti, doviat tehliikesizliyi.

Informasiya-kommunikasiya texnologiyalarinin siiretli inkisafi bitin dinyada sosial, iqtisadi ve
siyasi proseslera ahamiyyatli derecede tesir gdstarir. Doévletlerin mdasir siyasi fealiyyati sosial
sabakalarin dstinlik teskil etdiyi qlobal informasiya mekaninda hayata kecirilir ve bu glin siyasstde
virtual informasiya komponentlerinin payr dinamik artim tendensiyasina malikdir. Son zamanlar ani
informasiyaya ¢ixisi va interaktiv onlayn kommunikasiyani tamin edan yeni texnologiyalar diplomatlar
ve hdkumet resmileri tersfinden getdikce daha cox istifade olunur. Regemsal diplomatiya siyasi
diskursda mdhidm maévzuya cevrilse ds, hale de onun resmi tarifi yoxdur ve bu termin sarbast sakilde



istifade olunur. Terifde daqiqliyin olmamasi alimlari kibertahliikesizlikdan tutmus sosial mediaya gedar
har seya digget yetirerek regamsal diplomatiyani mdxtalif perspektivlerden arasdirmada vadar
etmisdir. Bu deqiqliyin olmamasinin digar sebebi iss regemsal diplomatiyanin tez-tez miixtalif adlar
altinda ¢ekilmesi ile baglidir. Tedgigatcilar “kiber diplomatiya”, “sebeke diplomatiyasi”, “elektron
diplomatiya” va “tweet diplomatiyasi” kimi terminlerden istifads edirler. 9n cox yayilmis termin -
“regamsal diplomatiya” terminidir. Regemsal diplomatiya internetdan, informasiya-kommunikasiya
texnologiyalarindan (IKT) ve sosial mediadan diplomatik alagelerin méhkemlendirilmesi vasitasi kimi
istifade edan yeni ictimai diplomatiya formasidir.

Internetin ve Instagram, Twitter, Facebook kimi global sosial sebakalorin yaranmasi regemsal
texnologiyalardan dévietlerin xarici siyaset aleti kimi istifade edilmasi mesalasini giindema gatirdi.
Xsusils, xarici siyasatin reqgamsallasmasi fenomeni ictimai diplomatiyanin elementi ve mdasir giclarin
“yumsaq glic”indn asas vasitalerindan biri olan “reqamsal diplomatiya” termini ile baglidir. Regamsal
diplomatiya dlkenin resmi dévlet organlarinin xarici siyasetde 6z magsadlerine nail olmagq, beynslxalg
imic formalasdirmagq ve qlobal alemds nifuzunu gorumag lclin sosial sebeke platformalarindan istifade
etmasidir.

XX asrin sonlarindan siyasi ve diplomatik elita sosial ssbakalarin miisbat ve manfi tasirlari ile
qarsilasdilar. Qlobal elektron texnologiya bazarinda smartfonlarin ve onlar (gin sosial seabeke
programlarinin yaranmasi aktiv istifadecilere her saniye mealumat alde etmek imkani yaratdi. ABS
Prezidenti Barak Obamanin qeyd etdiyi kimi, 21-ci asrde xalqlar internetin yaratdigi genis imkanlarla
daha six birlesdiler. Hatta sosial media istifadscilari mitinglar, tatiller ve ingilablar da teskil edsrek 6z
etirazlarini ve ¢ixislarini rahatligla ifads eds bilirlsr.

Informasiya garsidurmasi gazet sahifelerindan ve televiziya ekranlarindan diinya sebakasine
kecdi. Siyasi elitanin qarsisindaki esas magsed zamanla ayaqlasaraq esas gliclerle mdinasibstlerds
ananavi vasitelerin yerine yeni aletlerden - sosial sebekelerden istifade etmeakle dévietin milli
maraqlarini midafie etmak idi.

Rageamsal diplomatiyanin mensayi ABS-la baglidir, daha konkret olarag, kecmis dévist katibi
Hillari Klinton yeni texnologiyalardan istifade etmek (ciin Doévlet Departamentinin xarici siyaset
strategiyalarini formalasdirmisdir. Amerika administrasiyasi ilk defe sosial media hesablarindan élkenin
imicine mdsbat tasir gbsters bilecak bir vasite kimi istifadenin vacibliyini vurguladi. ABS Doévist
Departamentinin innovasiyalar (zre xtsusi misaviri Alek Rossun maslehati ile ABS-in o zamanki déviet
katibi Hillari Klinton diplomatiyanin yeni alatini mdasir ¢agirislara uygun silah adlandiraraq, ABS-i
elektron diplomatiya (eDiplomacy) sahasinds liders cevirdi. (2)

Bels ki, dovist katibi oldugu miiddstde Klinton sosial mediani Dévlet Departamentinin idare etdiyi
bir cox programlarin tarkib hissasine ¢evirerak, bu populyar yeni tendensiyadan dovistcilik aleti kimi
istifade etmaye calisirdl.( Bjola, Corneliu and Marcus Holmes. 2015. Digital Diplomacy: Theory and
Practice. Routledge.) (Zhang, Juyan. 2013. “A Strategic Issue Management (SIM) Approach to Social
Media Use in Public Diplomacy,” American Behavior Scientist 57(9)) Oz sézlori ile desek, Klinton “ansnavi
hékuma t-hokumet miinasibatleri carcivasinden kenara ¢ixa ve ddnyanin har yerinden insanlarla birbasa
alage yarada bilecek XXI 9srin Dévlat Yaradiciligr Platformasini idare etmak istayirdi.

ABS-dan sonra oxsar tendednsiyalar digar dovilstler tarsfinden izlenildi. Eyni zamanda bunu da
geyd etmaliyik ki, diinyada he¢ bir dévlet diplomatiyanin ensnavi vasitelerinden al ¢cekmayib - bagli
qapilar arxasinda hall edilmali olan measalaler de hale de davam edir .

Meakan ve zaman serhadlerinin olmamasi, malumatlarin derhal ve genis istifade¢i auditoriyasina
vayila bilmasi, hemginin sebekade tahliikelori vaxtinda misyyanlesdirmak ve veziyyate nazaret etmak
Uctin sdrstli elage imkanlarinin  olmasi regqamsal diplomatiyanin  en mdhim  keyfiyyet
xususiyyatlerindendir. Qlobal informasiya cemiyystinds siratli informasiya toplamaq ve genis
auditoriya ile bolismak dstinliikleri siyasi liderlor ve hékumat idaraleri gln yeni perspektivier yaradir.
Klassik ictimai diplomatiyadan ferqli olarag reqgemsal diplomatiya vasitesile daha ¢cox malumat alde
etmak, fordler ve teskilatlar arasinda daha cox garsiligli elags yaratmaq mimkindir. (Chakraborty,
2013).

Xarici isler nazirlikleri, ssfirlikler ve beynalxalq teskilatlarin nimayands heyatlerinin resmi
internet saytlarinin movcudlugu artiq standart tacriibadir. Xarici isler nazirliklerinin internet saytlari 6z
xarici siyasstlorini izah etmak ve digar dévletlerin gabuledilmez addimlari ve ya iddialarini takzib
etmaye xidmat edir (Barston, 2014). Bu giin dévlat ve geyri-déviet qurumlari vahid onlayn mekanda tasir
ve glic ugrunda reqabat aparir. Snanavi diplomatiya formalari daxili ve xarici siyasstde Ustiinlik taskil
etmaye davam etss ds, hékumatler texnologiyadan hem dlke daxilinds, hem de beynalxalg mihitds



unsiyyat qurmaq ve mealumat toplamagq dgiin yeni vasite kimi istifads edirler. Bu metod dlkenin xarici
siyasat maragqlarini desteklemaye ve beynalxalq auditoriyada ehate dairesini genislendirmaye kémek
edir. Naticads, regemsal diplomatiya dlizgiin istifade edildikde enanavi diplomatiyanin effektiv hayata
kecirilmasine mUsbat tasir gdsterir. Artig dlkelerenanavi diplomatik metodlardan kenarda da malumat
mubadilslerini reallasdira ve siyasi glindemlar tayin eds bilmirler. Dévlet asdministrasiyasinin
nidmayandslari onlar (g¢dn yaradilmis internet saytlarini mitemadi olaraq izleyirler, onlar tarefindan
imzalanmis bayenatlar, séylenmis fikirlere sosial sebekalerde jurnalistler, bloggerler ve vetendaslar
tarafindan nece reaksiya verildiyini gore bilirlar.

ABS Dévlet Katibinin ictimai Slagaler izre kecmis kémekcisi, Corc Vasington universitetin
professoru P.J.Crowleys gdére ansnavi diplomatiya ile ds regemsal diplomatiya arasinda ucurum
getdikca genislenir: enanavi diplomatiyada bagli qapilar arxasinda, ictimai diplomatiya, xtsusen de
regamsal diplomatiya ise ictimaiyyst lcln aciqdir. Twitter mikrobloqu regemsal diplomatiyanin asas
platformasina cevrilmisdir. BBC, CNN, ol-Cazirs, RT ve digar mihim xabar sebakslerinds “.. Twitter-
dan d6yrendiyimiz kimi” sézleri ile baslayan ve ya biten xebarlerin olmasi artiq yenilik deyil, dinya
liderlarinin, nazirlerin ve diplomatlarin dordds (cliniin mintezem olaraq yenilenan sexsi Twitter
hesablari var. Onlar 6z fikirlerini, ¢ixislarini derc edir, hemkarlari ve digar istifadacilarle Unsiyyat
qururlar.

ABS administrasiyasi sosial sebekalerin an aktiv istifadecisidir, onun ardinca Boylk Britaniya ve
Avstraliya , (clinci yerds ise Isve¢ hokumati galir. Twitterin gliciindan istifade edan an foal siyasatci
Isvecin xarici islor naziri Karl Bildtdir. 2013-ci ilin avqustunda Karl Bildt 6z Twitter hesabi vasitasile
Béylk Britaniyanin xarici isler naziri Uilyam Heygi Stokholma sefere devet etdi. 2012-ci ilde dinya
sehnasinda élkalarini temsil edan diplomatlar (asasen miixtalif élkelarin ABS, BMT v Al-daki safirleri)
arasinda sorgu kecirilib. Onlara verilan sual “Niye Twitterden istifade edirsiniz?” idi. “Twitter hokumat
elitasinin mdévqeyini ahaliye ¢catdirmaga ve cavab almada kémek eden ikitarsfli siretli insiyyet
platformasidir” fikrian cox saslenan cavablar sirasinda idi.

Ragemsallasma hatta “Tviplomatiya” kimi taninan yeni, unikal sebaks ndéviinin yaranmasina
sabab oldu. Tviplomatiya mdasir dinyada insanlarin sadece Twitter-de bir-birini “izlemak” yolu ile
mdnasibatler qurma dsullarina aiddir. Tedgigatcilar son dévrlerds bu mdnasibatlerin beynalxalqg
minasibatlers tesirlerini arasdirmadga basladilar. ABS-in bir neca illik embarqodan sonra Kuba ile
mdnasibatleri nece barpa etmasi bu maesalaye dair maraqli nimuns ola biler. 26 may 2015-ci ilde ABS
Dévlst Departamenti Twitter-de Kuba Dévlet Departamentini "izlemek" gararina galdi. Homin giin Kuba
da bu addima eyni jestle cavab verdi. Qeyd etmak vacibdir ki, bu onlayn slags iki élke resmi olaraq bir-
birini 6z sebakalarine gaytarmazdan 2 ay svval bas verib. Bu hadisadan avval ittifagin yenilenmasi
barede séhbat getse da, bu niimune sosial medianin miinasibatlerin qurulmasina nece imkan verdiyini
gosterir. Bu vasits ile minasibatlerin normallasmasi tendensiyasi artiq beynalxalq minasibe tlerds oxsar
hadisalarin izlenilmasi ile naticelendi. Tviplomatiyani éyrenan tadqiqgatcilar kicik élkslarin diinya ile
mdnasibatleri yaxsilasdirmagq (¢ln nece mibarize apardiglarini arasdirarken Perunun Twitter-de 509
ddnya liderini izladiyinin sahidi olublar.

Bu yeni texnologiyalarin bir cox dstiinliklari ile yanasi bir sira ¢atinlikleri ds mdvcuddur. Bu
problemlardan biri de ondan ibaratdir ki, yuxarida géstarilen istiinliklarden bezileriaslinds praktikada
istifade olunmur. Mesalen, sosial sebekeler déviet memurlarina interaktiv Usulla 6z tesirlerini
genislendirmak imkani verse ds, bitin liderler bu flrsstden yararlanmir. Qarb dlkelarinin sosial
mediada istifads edilon kommunikasiya strategiyalarini arasdirdigi tedqiqatlarda diplomatlarin
aksariyyatinin dlkelerinden kenardaki diplomatlarla dnsiyyet qurmadigini gdsteran mayusedici
naticalar ortaya ¢ixdi. Tedgiqatlar naticesinds malum oldu ki, onlar daha cox biznes yonimli qeyri-
hékumat teskilatlarini izleyirler. Bu malumat onu gdsterir ki, dévletler ve onlarin nimayandaleri hale
da sosial medianin tam potensialindan istifade eds bilmirler.

Sosial media ile baglislave arasdirmalar gostarir ki, bir cox aktorlar Twitter ve ondan necs istifads
edilocayine galdikde yanilirlar. Mesalen, indoneziya sofiri Calal Twitter hesabinda béyiik izloyici
kitlesine sahib olub,lakin sosial reytingler onun daha az izlayicisi olan sefirlerden daha az tasirli
oldugunu gosterir. Bu o demakdir ki, onun béyik auditoriyaya malik olmasina baxmayaragq, ssfir Calal
fealligin artmasina ve ya 6z tasirinin genistonmasine sabab olan twitler yaza bilmir.

Beynalxalq praktikada bele veziyyatlers rast galinir. Dévlet ve Hékumat resmileri ne etdiklerinin
fergine varmadan Twitter-dan istifads edirler ve bu da bezen xosagelmez hallarin yaranmasi ile
naticalenir. Mesalan, isvecin Xarici Istor Naziri Karl Bildt bele dtisiinilmemis tviti mediada béyiik
casqinlig yaratdi: “Stokholmu terk ederek Davosa gedirik. Men bu axsam Umumdiinya Orzaq



Programinin sam yemayini sabirsizlikle gézlayirem. Qlobal acliq aktual problemdir!” izleyicileri onun
ifadasinin matninds problem askar etdiklerinde Bildtin imici mohkemlanmak avezine daha da
zodalandi.

Basqa bir misal ise Fransanin ABS-daki sefirinin Donald Trampin prezident segildiyi teqdirde
ddnyanin axirinin yaxinlasmasi ile bagli yazdigi tviti géstearmak olar. Bu tvit ABS-da Trampa sas veranlers
qars! boyik hérmatsizlik idi, ictimaiyyat tersfinden ginandiqgdan sonra ssfir tarefindan silindi. dslinde
iss reqamsal diplomatiyanin asas megsadi sosial mediadan dévlet maraqlarini ¢catdirmaq ve inkisaf
etdirmak (ictin daha asan bir yol kimi istifads etmakdir.

Eyni zamanda, bu gin IKT-nin inkisafi mieyyan derecads déviet tehlikesizliyi sisteminde
¢atinlikler yaradir. Yaranan informasiya mihiti global sistemde qeyri-sabitlik ve tehlikslerin yaranmasi
faktoruna cevrilir. Regemsal diplomatiya dovist ve xarici siyasat strukturlarini davamli olaraq gerginlik
vaziyyatinds saxlayan asas hade vasitelarindan hesab olunur. informasiyanin globallasmasi naticesinda
veni kommunikasiya texnologiyalari vasitssile terrorcu ve ksenofob qgruplar éz tarefdarlarini calb edirler,
ekstremizm, terrorizmin kimi ideologiyalarin yayilmasi stretlenir. internet beynalxalg siyasetde
gararlarin gabulu prosesini ¢atinlasdirir v bu prosesds dévletlerin nezaret mexanizmlerini zeifladir,
naticeds dovlat basqa dovilstlerden ve ya digar beynalxalqg aktorlardan, maselen, terrorculardan galen
galan xarici tahlikslere garsi midafie oluna bilmir. 2015-ci ilin avqustundan 2017-ci ilin dekabrina
gadar Twitter sosial sebakesi terrorizmin tabligatinin qarsisini almaq dgtn 1,2 milyon hesabi
baglamasina baxmayaraq, Twitter, Facebook ve Youtube terror tabligatina qarsi mibarizade kifaysat
gadear sart mévgeds olmadiqlarina gére beazi diinya hékumatleri tarefindan tazyigler ve tenqgidlarle
uzlasirlor.

Haker hiicumlari Internetin icadindan bari mévcud olan bir riskdir. Bunun regemsal diplomatiya
Uctin asas tehlike hesab edilmesi tamamile dogrudur, ¢linki dinyanin bir ¢ox dévist bascilar,
hékumatlari ve diplomatlari artiq onlarin qurbani olub ve ¢ox vaxt karyeralarini riske atiblar. Diplomatik
opponentlar, o cimledan dévlat ve geyri-dovlat aktorlari konkret magsedlar liciin onlara xidmat edscak
malumatlari ¢ixarmaq lgln déviet sistemlarine hiicum etmaye calisirlar [3, s.84]. Sexsi malumatlar
ictimailesdikds, dévlstlerin ve onlarin liderlerinin reputasiyasina xelal gale bilecayi (ictin qlobal miihite
ciddi tesir gbstere bilar. 2016-c1 ilde hakerlor Filippin Secki Komissiyasinin dlkenin 55 milyon
vatandasinin sexsi malumatlarini 6ziinde aks etdiren biitin malumat bazasini internets yerlasdiriblor.
Mexfilikdan ¢ixarilan sexsi melumatlara pasport nomraleri ve yararliliq tarixleri, habele vetendaslarin
barmagq izlarinin tasvirleri daxil edilib. Hakerlar 6z hiicumlarini Filippinds mayin 9-na tayin edilmis imumi
seckilare az qalmis baslayib.

XXI asr global inkisaf dovriinde dinyanin an qldretli dévieti bele informasiya tehlikesizliyi
masalalarinds vahid hall yolunu tapa bilmir. Beynalxalg bohranlarla bagli melumatlar radio ve
televiziyadan, internet resurslari ve sosial sebekalaerden dinyaya canli yayimlanir. Sosial medianin
yaranmasi diplomatiyada “mexfilik” elementini kélgede qoyub. Diplomatlar artig he¢ vaxt hadsf
almadiqlari auditoriyaya bels fikirlorinin yayilmayacagina emin ola bilmirler, indi ictimaiyyatin
diggatindan kenarda galmaqg mimkdiin deyil. Sosial sebakalerden istifade edarak, diplomatik heyst ve
amumiyystle siyasatciler xarici siyasstle bagli messlelerds ictimai reyi 6yrens ve ictimaiyyati
yénlendire bilerler.

Rageamsal texnologiyalar, xtisusen de sosial sebakalor mdiasir dovilstlerin xarici siyasstine ve
diplomatiyasina mihim deyisiklikler ederek ham yeni perspektivler, hem de riskler gatirir. Qlobal
sabakealarin zomin yaratdigi siyasi etirazlara sebab olan kibercinayatkarliq ve kiberterrorizm kimi
problemlare baxmayaraq, diinyanin heg bir inkisaf etmis dlkesinin diplomatiyasini onun tesirleri olmadan
tesavviir etmek olmaz.Odur ki, beynalxalq ictimaiyyat, dévietlerin hkumatleri ve xarici siyasst idarelori
lgiin 6z 6lkelerinin maraqlarini beyne(xalq arenada temin etmak, hamginin reqgemsallasmanin gatirdiyi
riskleri minimuma endirmak lg¢ln an son regemsal texnologiyalardan ve yeni imkanlardan istifade
etmak vacibdir. Lakin, texnologiya ondan dlizgiin sekilde istifade edenlare boyiik fayda vers bilecak bir
vasite olsa da, regamsal diplomatiya diplomatlarin xarici 6lkelere birbasa misahide (g¢ln géndarilma
tacribasini ve @nanavi diplomatiyani tamamile svezleys bilmaz.
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The variety of aspects that can be considered as criteria for describing the electorate and,
accordingly, for its typologization, leaves the electorate as an actual scientific problem, which in the
context of political and psychological knowledge requires additional operationalization. A key feature of
studies of the electorate and related phenomena is that the electorate is a large, dynamic socio-political
group that is institutionalized immediately before the election and can be divided into subgroups or
electoral groups.

Modern electoral studies, which are aimed at identifying groups in the electorate, no longer rely
exclusively on the socio-demographic characteristics of voters. Researchers find an opportunity to study
the electorate from the standpoint of socio-psychological features of voters and their personal traits. For
example, the political typology of the Pew Research Center unites Americans into electoral groups based
on their beliefs and views on politics (Pew Research Center, 202 1), a group of British authors, researching
the change in the attitude of voters to the exit of UK from the EU, finds a difference between electoral
groups in the structure of sources of information and the level of life satisfaction (Alabrese et al., 2019),
in the study of Swedish scientists J. Ekman and E. Amna, the typology of the electorate was derived based
on the analysis of the level and forms of political participation and public activity of voters (Ekman, Amna,
2012).

After the so-called Big Data revolution, psychometric criteria for evaluating the electorate, on the
basis of which voters can be classified into different groups, became widespread in electoral research.
For example, the Cambridge Analytica company created psychograms of all adult Americans and divided
the US population into 32 personality types based on a five-factor personality questionnaire developed
by American psychologists R. McCrae and P. Costa using the theoretical developments of G. Eysenck and
R. Kettel (Bezrukova, 2017).

Despite the significant practical work of Ukrainian and foreign authors in the field of segmentation
of the electorate using the personal characteristics of voters, there is currently no single methodological
model of this process, and each researcher independently determines the parameters by which electoral
groups can be separated from the electorate.

We believe that the socio-psychological characteristics of voters are among the indicators that
distinguish supporters of some political candidates from others and can be the basis for classifying voters
into certain electoral groups. To confirm this hypothesis, we conducted a study aimed at defining the
main electoral groups represented in Ukrainian society using the example of the city of Kyiv and the Kyiv
region and identifying a difference between those groups based on the analysis of socio-psychological
characteristics of voters.

As indicators for evaluating the electorate, we determined the socio-demographic features of
voters, personal traits of voters, values and needs of voters, mechanisms and level of political-ideological
self-determination, levels of political participation and activity, national identity, paternalism in the
attitude towards the government institutions and attitude of voters towards social and political issues
relevant at the time of the research.

The research was conducted in the fall of 2023 on the LimeSurvey platform and consisted of 10
blocks of questions: a questionnaire aimed at determining the socio-demographic characteristics of
voters, an author’s questionnaire to determine the attitude of the respondents to political issues relevant
at the time of the research, a 16-factor questionnaire by R. Cattell (form C), questionnaire of Sh. Schwartz
PVQ "Portrait of values" (modification of PVQZ21), author's modification of the questionnaire "Integral
index of social well-being" (E. Holovakha, N. Panina), "Questionnaire of mechanisms of political and
ideological self-determination” (G. Tsyganenko), "Short questionnaire on the level of political
participation” (L. Kiyashko, A. Krasnyakova) and political activity (L. Kiyashko, O. Polunin), the
questionnaire "Components of national identity” (O. Hora), the author's Ukrainian adaptation of the
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"Questionnaire on the level of paternalism in attitude towards the government institutions” (T.
Stefanenko, O. Tikhomandrytska, E. Belinska).

The empirical sample consisted of 128 women and 66 men aged 18-25 y.o. (54 women, 36 men),
26-35 y.0. (20 women, 16 men), 36-45 y.o. (22 women, 6 men), 46-55 y.o. (26 women, 6 men), over 55
v.o. (6 women, 2 men).

The methods used in the study made it possible to evaluate the respondents and the selected
groups on more than 90 indicators, which made it possible to single out exactly those indicators on which
the groups differed the most. Political participation in the 2019 presidential elections, the electoral
choice made in the 2019 elections, trust in the president of Ukraine now, and the assessment of the
effectiveness of state authorities in domestic and foreign policy were taken as integral factors for
distinguishing groups.

As a result, we managed to single out 9 electoral groups: convinced supporters of V. Zelensky,
newly arrived electorate of V. Zelensky, negatively disposed electorate of V. Zelensky, disappointed
electorate of V. Zelensky, electorate of P. Poroshenko who improved their attitude towards V. Zelensky,
electorate, which gravitates towards P. Poroshenko, convinced supporters of P. Poroshenko, a group of
scattered absenteeists and a newly arrived uncertain electorate.

The group of convinced supporters of V. Zelensky can be seen not only by the factors of electoral
support for the president in 2019, high trust in him now and a positive assessment of the effectiveness
of state authorities, but also by the manifestation of such personal traits as sociability, courage,
dreaminess and radicalism, with high indicators such values as power, stimulation, hedonism and
achievement. This group also has high level of national identity, average level of political participation
and low level of political activity.

The group of the newly arrived electorate of V. Zelensky is characterized by a young age, a negative
assessment of the effectiveness of state authorities in domestic politics, but high trust in the president.
The group consumes news not so often, compared to others, and periodically views Russian
entertainment content, hesitates with the question of attitude to the activities of the UOC MP (Ukrainian
Orthodox Church of the Moscow Patriarchate) in Ukraine, consolidated by the manifestation of such
personal traits as high self-control, courage, sensitivity, radicalism, high national identity. The main
values are independence, achievement, hedonism and stimulation, at once the low value of tradition.

The group of negatively disposed electorate of V. Zelensky is not only inclined to negatively
evaluate the effectiveness of state authorities, but also has less trust in the Armed Forces of Ukraine.
Sadness is their dominant emotion in relation to Ukraine today. The group is more compromising on the
issue of the time perspective of reconciliation with the Russians and is more tolerant of the activities of
the UOC MP in Ukraine. The main personal characteristics are high normative behavior, radicalism,
courage, sensitivity, anxiety and dreaminess, the main values are hedonism, security and stimulation, at
the same time — low level of tradition. National identity is at the medium level, a high level of desire for
qguardianship and care is manifested as a factor of paternalism.

In the group of V. Zelensky's disappointed electorate, along with distrust of the president, there is
a greater distrust of the Armed Forces of Ukraine and an unwillingness to support candidates with
military experience in the elections; sadness as a key emotion in relation to Ukraine. The group is more
compromising in terms of its readiness to cede temporarily occupied territories, in particular Crimea, for
the sake of an immediate end to the war and on the issue of the status of the UOC MP in Ukraine.
Personal traits characterizing the indicated group are radicalism, high self-control, dreaminess, anxiety,
high value of tradition, low value of stimulation and power, average level of national identity and
political-ideological self-determination.

P. Poroshenko's electorate, which has improved its attitude towards V. Zelensky, quite actively
follows the news, absolutely trusts in the Armed Forces of Ukraine. Emotion of pride for Ukraine
dominates sadness. These voters and periodically consumes Russian informational content. In terms of
personal traits, they show emotional stability, high normative behavior, anxiety, sociability, in terms of
value characteristics they gravitate towards the electorate of V. Zelensky, have a high national identity,
political identification, at a low level of the scale of "attitude towards the law" and "avoidance of
responsibility”.

The electorate that gravitates towards P. Poroshenko is united not only by distrust of V. Zelensky
and a negative assessment of the effectiveness of state authorities, respondents indicate sadness as the
key emotion they feel when thinking about Ukraine today, they are more compromising on the issue of
territorial concessions for the immediate end of the war. According to their personal characteristics, they
are distinguished by dreaminess, courage, radicalism, sensitivity, high intelligence, among values,



hedonism, independence, security and power are highly manifested. They have high indicators of political
participation and average political activity. They also have an average level of national identity and
paternalism with low indicators on the scales of "avoidance of responsibility” and "attitude towards the
law".

A group of convinced supporters of P. Poroshenko can be seen by their absolute distrust of V.
Zelensky and a negative assessment of the effectiveness of state authorities in foreign and domestic
policy. They also can be seen by active inclusion in the news agenda, their uncompromising attitude to
reconciliation with the Russians, and their absolute denial of the thesis that Russians and Ukrainians are
one people. The group exhibits personal factors of sensitivity, radicalism, low self-esteem and the value
of independence and security. This is the only group in which political and ideological self-determination
is visible at a high level. Their political identity is at a high level, political participation is high and political
activity is low.

The newly arrived undecided electorate group is distinguished by its young age, hesitation to
answer questions about trust in the president, low frequency of news consumption, sadness and
disappointment among the dominant emotions regarding Ukraine today. Courage and emotional
stability are among the personal traits, hedonism and security are among the values, and the value of
conformity is at a low level. National identity at an average level with a negative attitude of its affective
component, low political identification, low indicators of political participation and the lowest indicators
of political activity among other groups.

The group of scattered absentees is visible not only by their non-participation in the presidential
elections of Ukraine in 2019, it is the most educated electorate with the highest indicators of intelligence
according to personal characteristics. Among other characteristics, demonstrated radicalism, courage,
self-control, dreaminess, anxiety, the values of independence and security dominate. These voters are
more compromising on the question of an acceptable scenario for the end of the war, a significant part
of the group considers the option of exiting the position as of February 23, 2022, declares readiness to
cede temporarily occupied separate areas of Donetsk and Luhansk regions and Crimea for the immediate
end of the war, also among the members of this group the most opponents of the idea of restoring
Ukraine to the status of a nuclear state.

The results of the study indicate the effectiveness of certain socio-psychological features for
describing and differentiating electoral groups, however, this list is not universal and comprehensive. It
is considered quite appropriate to continue the scientific search for characteristics by which it is possible
to distinguish electoral groups and supplement the list of characteristics with such categories as, for
example, political culture. The obtained results also do not provide an answer to the question of which
of the identified characteristics can be considered as predictors of electoral choice. Approbation of the
results of the study requires conducting a repeated electoral study on a large sample that will be
representative of the electorate of Ukraine.
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[TPOBJIEMA TA [1CUXOJIOMNYHMA 3MICT CAMOPETYJIALI [IPOPECIMHOINO PO3BUTKY
OCOBHCTOCTI @AXIBUA

Jlazypetrko OsieHa

KaHouoam Ncuxosio2iqHuUx HaykK, 0oueHm

doueHm Kageopu 3a2asbHOI | MeouyHoi ncuxosoeii

HauioHanbHul meduqHul yHisepcumem imeHi O.0. bocomMosibus, Ykpaia

lpobrema camopezynsauii npogeciliHo2o po3BumKy ocobucmocmi ¢axisuys € Ha cy4acHomy emani
O0HI€t0 3 HaUbiIbW UIKABUX MA BAXUIUBUX NCUXOJ02IYHUX npobsem, wo nompebye 0emasibHo20
OCMUCJIEHHS U[/1020 pA0Y NCUXOI02IHHUX (PeHOMEHIB, U0 CK1aoaroms i 3Micm.

AKmyanbHicmb npobremu camopeaysiauii npogecioceHesy ocobucmocmi ikaps B8 YMOBAx
HenepepsHOi npogeciliHoi ocsimu 0b6YyMoB/ieHa HeobXiOHICM BUABIEHHS 0cobucmicHux mooesnel
camopeayiauii- npogeciltiHo2o camosditicHeHHs ocobucmocmi. Lje 0o380/1umsb, 3 00H020 BOKY, JIKAPAM
3a0080/1bHUMU Nompebu Y BUCOKOMY PIiBHI po3BUMKY NPogecitiHOi KoMnemeHmMHocmI, a 3 [HWo020 —
nompeby cycniibCmBa y KBanipikosaHux paxisusx y 2aay3i MEOUUUHU.

30iticHeHul y nonepeoHix Hauwux 0OCHIONeHHAX aHai3 npobaemu Ni02omoBsKU MeouyHUX Kaopis
NnoKasas, wo npogecitiHulti po3BUMOK 0CobUCMOCMI JIIKapsl € NOeMAanHUM MOMEHMOM [HOUBIOYA/IbHO-
0CcobuCMICcHO20 po3BUMKY axisusa 8 yMoBax HenepepsHoi NpogeciliHoi ocsimu i Mae cBoro cneyudiky y
0isi/IbHOCMI /TiKaps. 3 ui€ro Memoro Npouec NiIC20MOoBKU MalbymHb020 J1iKapsl Mae nepedbayamu He uule
npogecitiHud, a U ocobucmicHul po3BUMOK Gaxisus, 3 BpPaxyBaHHAM ocobiusocmel camopeynauii
npogecioceHesy ikaps K Ha emani 000UNJIOMHOI, MAakK i Ha emani NicI90UNJIOMHOI NI020MOBKU.

lpogecitiHuli po3sumok Hemoxiusull 6e3 akmusHocmi ocobucmocmi ¢axisus, a momy npouec
camopeaysiauli- npogecioceHezy ocobucmocmi sikaps € YymoBor (1020 NPOogecitiHo20 camo30iliCHeHHS.
Yepes ue camope2yniauis aK UinicHa cucmema NCuxiqyHux 3acobis, 3a 00NOM0O20r0 AKUX JIF0OUHA 30amHa
KepyBamu CBOEH Ui1eCNPAMOBAHO AKMUBHICMI, CMAE HE NepeBazoro, d XUMmMMEBOH HEOOXIOHICMIO.

Camopezynauis BIOHOCUMBCSA 00 pyHOamMeHMaibHUX Kame2opit NCUxXos02ii i BUBYAIACL BYEHUMU
PI3HUX Ncuxosio2iyHux wkin (A. Macmoy, K. Podxepca, I. Onnopma, B. ®paHki ma iH.). BooHoyac
Halbisibw NOBHO, K camocmilHut npeomem O00C/IIOXeHHS, camopeayiauis NpeocmasneHa y Cy4acHux
YKPAiHCbKUX O0CAIOMCeHHSIX, SKI 00BE/IU, U0 camopeayiauis ocobucmocmi popmyemMbCS 3a 00ONOMO20H) ii
noseodiHKU, IHOUBIOYa/IbHUX XapakmepucmuK ma cmaHosUmMs CObOr UisTICHY cucmemy NCUxidHux 3acobis,
3a donomMo20t0 SKUX JOUHA 30amMHA Kepysamu CBOEH uinecnpsamosarqoro akmusHicmio (1.[. bex, M./.
bopuwescokud, X.[1. BipHa, J1.I. Auka, C.[. MakcumeHko, B.O. Mossiko, J1.A. MoticeeHko, O.O. [1poxopos,
O.l1. CaHHikosa, 0O.0. CepeieHko, O.A. YebukiH). Sk cBio4ampb CYy4acHi NCUX0JI020-N€da2oeiyHi
00CI0HeHHS, OOHUM 3 HAUBAXUIUBILLUX NCUXO/I02IYHUX YUHHUKIB, AKI BNIUBAKOMbL HA epekmuBHIiCmb
camocmilHoi” disibHocmi ocobucmocmi, € 30amHicmb 00 camopedysiauli, a Jitoou 3 PO3BUHEHO
camopezynsuieto docsearoms 6iibUI020 ycnixy 8 pobomi, HABYAHHI, CYCNiSIbHOMY HUMMI; BOHU € 6i/bw
ncuxosioeid4Ho 61a2onoay4HUMU Ma NPOGeCitiHO KOMNemeHMHUMU.

B 3an1exHocmi 8i0 BU3HAYEHHS 3MICMY NOHSIMMS Camopey/iayii, Hawa yBaza KOHUeHMpPYEMbCS
HABKOJIO pI3HUX BUOIB Ub020 npouecy. 3okpema, 3 02180y Ha Hawy npobiemy camopeaynauii
npogeciliHo2o po3BUMKY daxisys, Yikasumu ma 8azoBuUMu € maki, K emouitHa ( I. B. bpuH3a, A.
Petikoscbkull, O.f1. CarHikosa O.f. YebukiH, O.A. YepHikosa), mopanbHa (M U. Bopuwescbkud, 5. C.
bpamyce, T.B. Kupuyerko, [1.M. AkobcoH), momusauitHa (O.I. KceHogpoHmosa, B.l. CmenaHcbkud, A.A.
@adzynnaes), ocobucmicHa (K.O. AbynabxaHosa-Cnascbka, /1. E. OpbaH - Jlembpuk, I.I. YecHokosa),
iHmenekmyasnsHa ( B. O. Monsko, O. K. Tuxomupos) ma UiHHiCHO-cmucaosa camopeeynauis ( J1.B.
JlonuHcobka, I. C. KoH, B. €. CemeHos, B.A. 4008).

Y npuknadHomy achekmi Baxiuso 8i03HAYUMU, WO Camopey/Iauia K NPoUec BNaUBY Ha 8/1aCHUl
izionociyHull i ncuxono2iyHUl cmad, 6aeamo 8 YoMy 3anexcums B8i0 OAXAHHA JHOOUHU KepyBamu



BJIACHUMU eMOUfaMU, NOYYMMAMU U NEepexuBaHHAMU i, K HAC/II00K, — NOBEOIHKOH,; 3a3HAYUMO, WO
30amHicme 0o camopezyaauii popMyeMbCS NPOMSA20M HUMMS, d 3HAYUMb, NIO0AEMbCA POPMYBAHHO U
YOOCKOHAJIeHHIO.

lumaxHsa camope2ynsauii ocobucmocmi NPoOOB}CYHOMb 00C/IOHYBAMUCS CY4acHUMU BYeHUMU (M.
bopuwescbkud, B. IBaHHukos, O. KoHonkiH, FO. Mucnascekud, B. Mopocarosa, . Hukugopos, O.
OcHuubkud, B. Tamerko, T. TumapeHKko, H. [los’akenb ma iH.), wo o0ae Ham niocmasu po3essgHymu
npobsiemy camopeysiauii NpogecitiHo20 po3BUMKY, CNUPArOYUCH HA Pe3ysibmamu iXHiX 00C/IOMeHb,
30KpemMa — Ha HeobxiOHOCMI YypaxyBaHHS akmyasibHUx nompeb, ocobucmicHo 3Hayywux uined,
MUMMEBUX BIOHOCUH, YCMAHOBOK Y PO3BUMKY CaMope2ysiauil; CmuiboBoi camopezyiauli noBediHKu
JIOOUHU, 1T pO3yMIHHS K npogeciliHo Baxwiusoi sracmusocmi mowo. Tak, H.H. Apywkid nio
camopeayisuiero ocobucmocmi po3ymie, Hacamnepeo, pe2ysauito 0cobucmicmoo CBOEI NOBEOIHKU «y
BIONOBIOHOCMI 3  UIHHICHO-HOPMAMUBHOK CUCMEMOKO I couiymy» | BU3HA4YaAE I AK pe2ysisyiro
ocobucmicmro cBo€i NoBediHKU «BiONOBIOHO 00 BIACHOI  UiHHICHO-HOPMAMUBHOI  cucmemu  0JiS
docsieHeHHs HOB020 pIiBHA B3aemodii 3 couiymom»; [.C. Hikipopos Bu3Ha4ae camopeynisuiro fK
0isifIbHICMb, WO CNPAMOBAHA HA NPUBEOeHHs CUCMeMU B CMAaH, U0 003BOJISE PeasnizoBysamu memy
HUMMEQDIAIBLHOCMI.

He3zanepeyHy uiHHICMb Yy 00CAIOMeHHI ncuxonoelii camopeynauii npogecitiHo2o po3BUMKY
CcmaHoBumb Haykosull 0opoboK, SKUl MAe Uiy HU3KY NiOX00iB Ma Hanpsmig 00 BUBYEHHS 03HAYeHOI
npobsiemu, 30Kpema obrpyHmMyBaHHa ncuxidyHoi peaynauii ma camopeaynauii (I CeveHos ma 1. [lassios),
BAXUIUBICMb CUCMEMHO020 00C/TiI0MHeHHSA NCuxiyHoi camopeynauii (M. AHOXIH). ¥ KoHmeKcmi Oisi/IbHICHO20
nioxody (C. PybiHwmedH) camopezyaauis ocobucmocmi € HeBio €EMHOK CKIa00BOK) NPUHUUNY EOHOCMI
cgioomocmi ma OifsIbHOCMI. Baxwiusy posib Y CMAHOBJIEHHI Cy4ACHUX YSBJIeHb NPO CAMOPe2ysiauiro
sidiepas cyb‘ekmrull nioxio (K. AnbbyxaHosa-C/ascbKa), y pamMKax K020 NioKpecroeMbCs HeobXIOHICMb
i PO3YMIHHS SIK npoyecy.

Omce, Ccy4acHi meHOeHuUli po3BUMKY NCUXOJI02ii camope2ysiauli € aKkmyaabHUMU, BMIM,
Man000CaiOHeHUMU B NUMAHHI NCUXos102ii camopeayiauii npogeciliHo2o po3sumKky axisus.

3 02190y docnioxryBaHoi Hamu npobsiemu, camopeayiayisi po32s0aEMbCS K CUCMEMHA SKICMBb,
W0 BUHUKAE 3aBOAKU 06 €OHAHHIO iIHOUBIOYAIbHO-NCUXO/I02iYHUX 0cobausocmel ocobucmocmi 8 €OUHY
NCUXos102i4Hy cucmemy, a ii egpekmuBHICMb NOB '93YeMbCS 3 PIBHEM pO3BUMKY 0cobucmocmi paxisus.

Camopeaynauis npogeciliHo20 po3BUMKY — Ue CUCMeMHO-0p2aHi308aHull npouec IHiyiauii
nobydosBu, nNiIOMPUMAHHA | KepyBaHHS 0O0BIJIbHOK AKMUBHICMIO 0cobucmocmi, NoB'A3aHoH i3
00CSi2HeHHAM  Hero  B/IACHUX yineld npogeciliHo20 BOOCKOHANEHHS. BaxJiuso  ycsidomumu, W0
camopeaysiauia npogeciliHoeo po3Bumky 6aeamo 8 YoMy 3anexums Bi0 6A}aHHs H0OUHU KepyBamu
B/1IACHUMU NPOPECiUHUMU OOCASHEHHAMU, YCNIXamu, MOMUBAMU MOW0, BOHA NIOOAEMbCS POPMYBAHHIO
U BOOCKOHA/IeHHo, BIOMAK piBeHb NCUXIYHOI camopeaynisyii nos’a3aHud i3 NIOMPUMAHHSIM ma
Mobinizauiero NCuxiyHoi akmusHocmi U nosigeae 8 30amHOCMI IKOOUHU KepyBamu B/1acHUMuU digmu U
CMAaxHamu moujo.

BucHoBok. [lpobnema camopezynauii ocobucmocmi, nonpu 6a2amopiyHy ICMopito BUBYEHHS,
aKmyasbHICMb MAa 3HA4YyWicms, BUPIZHIEMbCS CKAaoHicmto, baeamomipHicmto U HeoOHO3HAYHICMIO,
30KpemMa ue CmoCcyeEMbCS NUMAHHA camopeyiauiil npogecitiHoeo po3sumky ocobucmocmi ¢axisus y
2asny3i 0XopoHuU 300poB 5.
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Abstract
The article examines the issues relevant to our reality about what is stress and
psychological stability of a person on the impact of stress and depressive states on a person, ways
to overcome them, the importance of developing the resources of psychological stability of a
person as inner harmony with oneself and the surrounding space. Thus, the article suggests a
number of ways to achieve inner harmony and resistance to external and internal stimuli.

More and more people are complaining about stress today. Any activity in which a person is
involved places ever higher demands on each of us, we must achieve impeccable results in conditions of
constant innovation and growing competition. The time during which we could rest and calm down or
engage in our hobbies is either inexorably shortened or disappears altogether. The result: we feel
squeezed out, we are irritable and unbalanced, and in the worst cases, physical malaise begins.

The term "stress" (from English stress — pressure, pressure, tension, reinforcement) is borrowed
from the technique, where this word is used to denote an external force applied to a physical object and
causing its tension, that is, a temporary or permanent change in the structure of the object.

1. Aaron Antonovsky: He developed the concept of "Social sustainability” (Sense of Coherence),
which describes a person'’s ability to cope with stress by searching for meaning and understanding of his
life.

2. Richard Lazarus: Lazarus was a well-known stress researcher and conducted research related
to understanding how people assess the stress of quarrels and what strategies they use to cope with
stress.

3. Susan Sausage: She studied the concept of "social support” and its impact on stress resistance.

4. Martin Seligman: He researched the field of psychological stability and developed the concept
of "positive psychology", which includes the study of factors contributing to psychological stability and
well-being.

5. Caroline Raines: This researcher studied strategies for managing and adapting to stress,
including using positive self-esteem and resources to improve resilience.

The development of psychological stress is used to denote a wide range of human conditions that
arise in response to a variety of extreme influences. Initially, the concept of stress arose in physiology to
denote a non-specific reaction of the body ("general adaptation syndrome”) in response to any adverse
effect (G. Selye). Later it was used to describe the conditions of an individual in extreme conditions on
the physiological, biochemical, psychological, behavioral levels. This term unites a wide range of issues
related to the origin, manifestations and consequences of extreme environmental influences, conflicts,
complex and responsible industrial activities, dangerous situations, etc.

How does stress arise?

Episodic stress can have quite an exciting and tonic effect. Think, for example, about doing sports:
no one would think of fitness as the same stress as some busy morning in the office, when the phone
rings every five minutes or new tasks pile on you. But any situation becomes oppressive stress at the
moment when you feel that the load exceeds your strength. And this can happen for various reasons.

= You have a lot to do, but you don't have much time.

* You want to do something especially well.

» Something unexpected happens and crosses out your original plans.

» You are facing a particularly difficult task.

» You are constantly interrupted and distracted.

* You think about other things, such as personal worries.



» You feel that you are exhausted or even sick, the load seems too much for you.

* You need to make an important decision, but you lack the information that is necessary for this.

= Someone suddenly starts quarreling with you.

Internal demands and challenges from the outside threaten to engulf you and seem endless. As a
result, you just turn into a robot and try to do more than you are able to do at all. Thus, you are putting
an unbearable burden on yourself, your body reacts with the corresponding symptoms of stress, such as
internal anxiety, irritability, headaches, palpitations, nervousness, dizziness, a state of fear, etc.

You can fight back against all this, but it's better not to bring yourself to such reactions.After all,
noone is able to endure such loads for a long time, and sooner or later the body will give you clear alarms.

Many of life's problems have roots in the past. Grievances and moral traumas arising in a
dysfunctional family, unresolved conflicts with parents and children, and many other problems can haunt
a person for many years. Shame and guilt "bind" a person to his past. [3] Suppressed negative memories
and emotions, sometimes artificially muted by alcohol or life worries, are an ongoing source of internal
tension.

Life nowadays is also filled with internal stressors. The crisis of existence (existential crisis) worries
both about its significance in life and the significance of life itself, certain stages and manifestations.
Negative emotionality also predisposes to distress. A high level of emotional reactivity will constantly
cause disorders, a sense of tension, fear, doom in the event of even minor life adversities. Life can become
unbearable when most of the expectations and all the dreams do not come true. Frustration and
frustration eventually lead to bitterness.

Internal worries and anxieties are very often intensified by premonitions of something bad. Anxiety,
worries about future failures, misfortunes (real or imaginary, imaginary) can create more stress than
actual failure. The fear of old age and death can obscure the joy of being, distort the positive meaning of
life, make you perceive life in black tones.

When a person is mentally stressed, and the source of this tension — the conflicting image of an
adverse event — becomes dominant in life, there is no need for any serious external influence to feel
anxiety and stress. Internal tension can create all kinds of problems from constant bickering and quarrels
to desperate actions. Therefore, when analyzing life stress in all its manifestations, it is necessary to pay
attention to intrapersonal stressors.

There has been a significant increase in interest in studying the nature of psychological stress in
the last two decades, which to a certain extent is explained by the intensification of research on the
features of information processes in human activity, their role in regulating behavior, in the occurrence
of specific functional states and psychoemotional health disorders.

S.J. Wozlin and S. Wozlin identified many strategies leading to hypersensitivity and adaptation.
They identified strategies to avoid—jfocusing on the past; blaming parents for their own failures; helpless
victim behavior.

Adaptive children and adults rely more on themselves, on their capabilities; they strive to improve
the lives of their parents; consciously create a family and work hard on their cohesion. The authors
systematized clinical observations and identified seven categories of adaptability:

1) insight — understanding that parents also have problems, their occurrence is not related to the
child;

2) independence — some separation from family problems and careful, careful regulation of
relationships in order to be involved in the problems of parents;

3) interaction — cultivating positive relationships with others;

4) initiative — finding ways to manage stress, using trial and error, repetition;

5) creative potential — the discovery of creative solutions to the problem and the active
transformation of shortcomings into advantages;

6) humor — using humor to alleviate stress;

7) ethics — the separation of right and wrong and behavior based on morality.

Many authors agree that these factors underlie children's confidence in stressful situations, but
note that the child is still vulnerable — some present the child as a blank slate, others indicate that with
high stress the child shows signs of anxiety and depression. Thus, adaptability should be considered as a
process of interaction between the environment and the individual, and not as a characteristic of the
individual.

But the main thing in the analyzed problem is not only how a person withstands stress, but also
what benefits he extracts from it, what he learns.



Not every person reacts to a stressful situation by reducing capacity, developing depression or
psychosomatic disorders. In fact, most people in these conditions manage to maintain or quickly restore
their working capacity and functional reliability, although all of them experience negative experiences,
emotional excitement or mental stress to a greater or lesser extent. Individual differences in the
direction, intensity of manifestations of reactions to stress, in their consequences are the subject of
numerous studies: some of the authors explain them by the influence of personal characteristics, others
by biological predisposition, others by external conditions, etc. It has been established that all these
factors are likely to matter to one degree or another. And at the same time, despite the abundance of
research in this area, there continues to be and even growing interest in the problems of manifestation
and formation of resistance to stress, to the study of the mechanisms of requlation, the processes of its
development, ways and means of countering — "coping”, "overcoming" manifestations of stress.

What are you doing against stress?

How do you behave when you feel that stress is piling on you? Maybe one or the other method
presented below will seem familiar to you:

» You start working a little faster to gain time;

= You complain about your workload to your partner or friend (girlfriend);

= Do you indulge yourself with something especially delicious to motivate or reward yourself;

* Are you having a smoke break;

» Are you trying to hide your nervousness from others;

» You're taking a sedative.

All these, of course, are only short-term solutions to the problem, if they are able to help at all,
because with the next attack of stress they EITHER lose their effectiveness or require an increase in the
"dose". You need an effective strateqy for long-term stress management.

Anti-stress strateqy

Anyone who is highly stressed should develop their own personal anti-stress strategy.Here it is
important to identify personal stimuli — stressors, and then consistently eliminate them. At first glance,
we distinguish two types of stressors:

= external, such as time pressure, "orders from above" at work, an oppressive background
situation with money, etc.;

» jnternal, such as a personal (inflated) sense of responsibility, fears of rivalry or loss, fear of not
coping with anything.

| offer several techniques and methods that can help to be in balance with yourself and feel inner
harmony:

1) The "Here and now" technique. The essence of the "Here and now" principle in gestalt therapy
is that in the process of awareness, a person tries to understand what is happening at the moment. What
he does, feels, desires. Often during such work it turns out that a person avoids contact with the present
by all means, tends to delve into memories or fantasize about the future. Let's take one of the examples,
imagine a person who is at work, but all his thoughts are immersed in the family, in the house. He cannot
work effectively and at the same time be close to his family. Thoughts that arise prevent him from
concentrating his attention on work tasks, and vice versa in a home environment, thoughts about work
prevent him from relaxing. When mastering the "Here and Now" technique, it will help you feel and feel
yourself, concentrate your thoughts where you are at the moment.

2) The "Inner Observer" technique, observe yourself, your thoughts for some time. It is natural for
a person to exaggerate a certain situation where he may be in a catastrophization installation. If you are
visited by negative thoughts, then ask yourself the question, is this really the case, am | exaggerating? If
the situation or problem is global in nature and you are unable to change anything, try to let it go. Ask
yourself the following question: What am I doing to change this situation?

3) Responsibility for your borders. Why am | doing this? Or, what do | do so that | am treated like
this? How do | organize myself?

4) The "Breathing” technique is one of the ways of mental and physical self-regulation.

5) Methods of stress neutralization: psychological — conversation, auto-training, meditation;
physiological — massage, physical exercises, activity; biochemical — pharmacotherapy, phytotherapy;
physical — bath, hardening, water treatments, light exposure.

6) Fill your mind with new and interesting, try to see, even in difficult situations, not only negative,
but also positive.

Human thoughts are like breathing , without which we cannot exist. And in order for us to breathe
freely and fully, we need to get rid of heavy and sad thoughts.



Let your life find inner harmony of soul and body!
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Abstract

In connection with the peculiarities of the production of aerated concrete based on local raw
materials, literature reviews have been compiled. Their specificity has a huge impact on the
properties and economic efficiency of cellular concretes due to the hardening conditions. Naturally
hardened cellular concretes are made with a large consumption of cement; they require long stable
(temperature below+15°C) warm moist (20-30 days) conditions. In accordance with this, normally
hardened cellular concretes, which have no relative strength, are mainly used in the production of
heat-insulating products. Steam treatment will speed up the hardening of cellular concrete
products more, and we can make material of different sizes. In this production, the processing of
aerated concrete is carried out according to a certain mode, with gradual heating of products with
a high temperature period and gradual cooling. For the same reason, autoclaved cellular concrete
is widely used.

One of the main prerequisites that contribute to the extraction of cellular concrete with
minimal defects and rapid porosity is the unevenly distributed composition of aluminum powder,
the interaction of large or weakly active aluminum particles due to the pressure generated in the
process of gas formation during the strength of the binder.

AHHOMauyus

Xepeinikmi  wuki3ammap  HeziziHoeai 2a30bl 6emoHObl 6HOIpYy epeKwesikmepiHe
badnaHbicmbl a0ebuemmik wosynap xacanaobl. OnapobiH epekwesiei Kamaro wapmmapbiHa
6alinaHbicmabl Y16l 6emoHOapobiH Kacuemmepi MeH 3KOHOMUKA/IbIK muimMOisiiziHe y/KeH acep
emedi. Tabuzu xcoimeH KkamadaaH ys/1bl 6emoHOap uemMeHmMmiH VJIKeH WblabIHbIMEeH #acandobl;
o/ap y3akKk mypakmsl (memnepamypa+15°C-maH memeH) Xbiibl  blagasiobl  (20-30 KyH
mapmibiHde) 3azdaliobl Kaxem emeodi. Ocbl2aH calKec, CaabICMbIpMAasbl mypoe bepikmizi #oK
Kasabinmb! KamadmabiizaH Y6l 6emoHoap HezisiHeH b1y OKWay/1agbiul eHimoep eHoipiciHoe
KOJ10aHbI1aobl. bymeH eHoey yanbl 6emoHHaH xcacangaH bylbiMOapobiH KAMArobiH HEeaYpsibiM
me3demedi 3caHe apmypJii eawemoeai Mamepuas xcacal anambi3. AmasagaH eHoipicme 2azoanzaH
6emoHObI eHdey besnzini 6ip pexcum bolbiHwa xcypeisinedi, bylbimoapob! bipmiHoen Kbi30bipa
OMbIPbIN MEMNEepamypackiHbIH #02Apbl Ke3eHi MeH b6ipmiHoen caikbiHOamy apKbi/ibl #acaaaosbi.
Cos cebenmi de asmoksiaBmal ysi/ibl 6emoH KeHiHeH K0/10aHb11dokbl.

¥a/1b1 6emoHObI MUHUMA/IOb! aKay/idp MeH me3 KeYyeKmisiikmi asyaa bIKNasa ememiH Heai3ei
anebl  wapmmapobiH  6ipi  amomMuHUl  YHMazbiHbIiH  bipKesiki - beniHbeceH  Kypambi,
balinaHbicmbIpabitl 3ammabiH 6epikmizi ke3iHoe 2a3 my3iny npoueciHoe natda 601ambiH KbICbIMa
bad/1aHbICMbI AIFOMUHULOIH ipi Hemece a/ici3 besiceHOi be iueKkmepiHiH 63apa apekemmecyi 6071bin
mabbiaosb!.

Keywords: non-autoclaved aerated concrete, dry mortars, durability, density, humidity, frost
resistance, slump,water absorption, pores, structure, longevity.

TydiH ce30ep: asmokiaschi3 2a30as2aH 6emoH, Kypeak KypblibIC KOCNAaapbl, 6epikmik,
MbIabI30bIK, blIRAIObIILIK, AS323a MO3IMOINIK, We2iHoinep, cyobl CiHIpY, Keyekmisik, KYpbibiM,
bepikmik.

¥a/161 6emoH xceHin1 6emoHHbIH 6ip mypi 60/16in Mabbiiaos!. ¥a/161 6emoH 6atiaHbICMbIpabitl 3am
cy, Kocnasap meH KpemHul OUOKCUOi KOCNACkIHbIH Keyek mys32iuumep apKblibl andbiH-anda kamadmy
HamuxceciHoe anbiHaokl. [lopmaaHouemeHmmi ademme Vsbl 6emoHOapbiH 0albiHOay —YWiH
badnarbicmabipabiwt 60/1bin Mabbiiads.. LlemeHmci3 ys/1bi 6emoHdap (2az xaHe Kebikmi cuiukammap)



eHOIpiciHOe apHalbl azpecammapoa xoaapbl COPMMbI COHOIPIIME2eH aK KO0aHbl1aobl, benceHoi
Kasnbyul MeH MazHull oKcuomepiHiH MeJiuepiHe epekuie Ha3ap ayoapbiidadbl. OKMIH Xaans! beaceHoini2i
75% - oaH a3 6onybl kepek, MgO menwepi 1,5% - O0aH acnaybl Kepek. EH Ken Xaanbl KpemHul
KOMNOHeHmMI KBapy, K¥Mbi 60/1bin mabbinads! xeHe on SiO2 80% - daH a3. [a3danzaH 6emoHHbIH
KamarobiH caz basysaamaob! 3aHe oHbIH bepikmieiH memeHoemeoi. OpeaHUKasbiK Kocnasaap 2a3obiH
66s1iHy peakyusiCbiHa 3usHOblI acep emeoi; 2a30a/1eaH 6emoHHbIH 0pPeaHUKAsbIK KOcnanapobiH 60ybl
Hawapaadosl. Kym YHMakman bia2aadaHaaHd akmiH 6ip 6esicimeH apanacmeipbin KYMObl W/iamobl
anambi3. CoHOal-ak, eHepKkacin Kas0biKmapbl (371eKmp CMaHUuusaaapbiHOa YHMAakmaizaH 0OMeHOIK KO
KVJ1i) KeHiHeH Koa0aHblaaokl. Kyaoi KosoaHy YCbiHbIIaokl, eldmKeHi yUiHOi0eH WbIKKaH KyJ1 KYpambl MeH
menwepi bolbiHwa bipkenki emec. Kynde 6enzini (%) 6onybi kepek: SiOz—kem dezeHoe 40, Al>Oz —apmbIK,
emec 30, Fe203 —apmebik emec 15, MgO-apmabik emec.

Keyek my3eiwumik Kacuem 6y epimiHoi KYpbl/ibiMbIHOAabI 6AlIaHbICMbIPabIL 3ammap iciHin,
oHOa aya Kybicmapsi natioa 60/1a0bl.

b1 onepauusiHbl €Ki ¥OIMeH Xcy3e2e acbipyaa 60/1a0bl:

1) Xumusiiblk, 2a3 my3ywi KOCNandp eHeizineeHoe MoHe KOCNnanayulbl KOoCnasaaped 2d30biH
besiHyimeH bipae x3cypemiH peakyusaiap nadoa 602aH Ke30e;

2) MexaHuKasbiK, epimiHoiHi 6enek dalibiHoaneaH 6alIaHbICMbIPabIlL 3#oHe Mmypakmbl KebikneH
apasacmasipeaHod.

©Hoipicme Ko/0aHbIIambiH a0iciHe 6alnaHbiIcmbl, Y6l bemoHoap calkeciHwe 2a30an2aH
bemoHoap MeH Kebik bemoHOap 6osbin b6eniHedi. a3z 6bemoH Kocnacbl NOPMJIAHO UeMeHm oK,
KpemHe3ummi KOMNOHeHM XaHe 2d3 my3ywi Kocnanaap mypaobl. AmoMuHUl YHMAazbl easz my3sywi
pemiHoe eH Ken KoJI0aHblI0kI, 01 Ka/ibUul 2UOPOKCUOIHIH CyJibl epimiHOiCiMeH apekemmecin, cymeaiH
Whl2apaobl. AtoMUHUl YHmMasel mMeH bemmik akmusmi 3am Kocnadadzbl a3 mesuwepoe YHMAakmel
bipKkesiki mapamy yWwiH cy CycneH3usicbl mypiHoe Koi0aHbl1aokl. [azoanzaH 6emoH 6aliaHbICMbIpabi,
KYMObI KOXObl KOocnanap 2azoasnzaH 6emoH apanacmsbipabiuka myceodi, oHoa 4-5 muHym iwiHoe
apanacmeipbliaobl; 6yoad api 0alibiHOAn2aH KOCNA2a QIHMUHUU YHMA&bIHbIH CYJibl CYCNeH3USChI
KyUb11aobl XaHe epimiHOiHi  cycneH3uameH 6ipee apanacmeipeaHHaH KeliH, 6emoH Kocnacbl 2/3
buikmikme bonamsiHOald ecenneH Kasbinmapaa moJid Y16l 6emoH Maccacbl MOJMbIPbLIAObI.

¥a/161 6ermoHoap Kamaro ¥azoalnapsiHa kapal mbiHadad myprepee 6esiHedi:

1) Kaznbinmel ¥azoalioa KamasmaiH Y16l 6emoHoap;

2) 70-90°C memnepamypada bymeH eHoesnzeH ys/ibi bermoHoap;

3) 0,8-1,3 Mlla KbicbimmeH 175-190° C memnepamypada KaHbIKKaH asmok/aasmapoa
2epMemuKasibIk #abbik Y6l bemoHoap meH eHoenzeH asmoKiasmasl Ys/1bl 6emoHoap.

Kamaro wapmmaps! yssiel 6emoH0apobiH Kacuemmepi MeH 3KOHOMUKA/IbIK MUuiMOisli2iHe ViIKeH
acep eme0i. Tabuau xcoimeH KamadaaH ys/ibl 6emoHOap yemeHmmiH YJIKeH WbleblHbIMEeH Xacaaaob;
o/1ap y3ak mypakmsi (memnepamypa+15°C-maH memeH) wbibl blazanobl (20-30 KyH mapmibiHoe)
Hazoados! Kaxcem emeodi. OcbieaH calKec, CanbiICMbIpMaabl mypoe 6epikmizi #OoK Kaabinmel
KamadmasiigaH ya/ibl 6emoHOdp Hezi3iHeH X(bily OKWAayaazbill eHiMoep eHOIpICiHOe KOo/10aHblIaosb!.
bymeH eHoey ysibl 6emoHHaH xcacanzaH bylbiMOapobiH KamarobiH me3odemedi, COHbIMEH Kamap Ke3
KeneeH esuwemoezi eHiMOepoi xcacal anambi3. ABMOKIABMbI YAibl 6emoH KeHiHeH Ko/10aHblLIaosbI.
Asmoknasmel eHoey benzini 6ip pexcum 6olbiHWa xcypaizinedi, bylbimoapos! bipmiHoen Kbi30bipa
OMbIPbIN 6HO.Y OPMAHbIH MeMNepamypachIHbIH XOApbl Ke3eHi MeH bipmiHoen CankbiHOamy apKbi/ibl
Hacanaosl.

¥aner 6emoH 2a30an2aH XacaHobl MAc XoHe Cosi mMadoa Keyekmi YAWbIKMAp Xblay
emkisziwumikmiy — 6elHeni mosMbIpabllbiHbIH PeJiH amkapaobl. ¥s/1bl  6emMOHHbIH — Keyekmi
KVPbI/IbIMBIHBIH Ke1eMOiK CasiMaabiHa,COHOAaU-aK mexHoa02UsIbIK pakmopsiapaa 6aliaHbICMbl H#oHe
kebiHece 0,8-2,0 mm apasibiabiHOa 601a0bl. Keyek Kenemi, CoHOal-ak Keyekmisik candacbl (2Hu, bipkeski
mapasybl, CUNAMbl XoHe Keyek Mmeswepi) yaabl 6emoHOapobiH 6ap/ibik Hezizei KacuemmepiH
aHbIkmadosi[1]. ABmopsap yceiHeaH [2,3] kebik bemoHbiH 0alibiHOay a0ici KOCNAHbI a/0bIH-a/1d KeweHOi
MexaHUKaAaHobIpyobl Kammuobl: nopmaHoyemeHmmeH, cyibik Ke6IK my3emiH KOHUeHmpamma
JHAHe CyObl memeHoememiH peazeHmmeH, CO0aH KeliH KYpaak KOCNAHb! CYMeH XaybIn, Xbl/10amMObIKMbI
apasaacmsIpabIuma apasaacmsipadsl. KoiodaHbicmaabsl XceHin bemoHoapaa KkapazaHoa muimoipexk 6oy
YWIiH Keyekmi aepecammapmer apanackar[4] Kypaak, benceHdipineeH Kocnack! a3ipieHoi. ¥/l 6emoH
eHOIpiciHOe Kaxcemmi 6bepikmik neH opmauwid mbiabi30bIKMbIH MEMeH KepCemKilliH ay YUliH SHepeUsHbI
Kaxcem ememiH Npoyecc Kaxem KpemHuUl OUOKCcUudi KoMNoHeHMIH yHmakmay/[5]. Asmokiasmsi
kamadmamsiH 2a30bibemoHObl 6HOIpY Ke3iHoe MbiHadal oucnepCusiibikK KepcemkiuimepmeH Ycak
mosimbipabiumas! (KBApU KyMbIH) NnadoanaHy YCbiHbIMbI aibiHObL: 60-90,68-75,17-20 xoaHe 13-18%



KambIHAcbiHOA asibiHaaH npubop MCX-2 ywiH 180-220 xoeHe 310-340M°/ke. By Komnosuuyusiap
VAWbIKMbIH XAPbIKKA me3imoisieiH apmmabipadsl 6emoH bylibiMoapbiH nadoanaHy Ke3iHoe 3aHe weay
degpopavusceiH azadmy [6-8].

Kanbinmay adicmepiHid acepi yasbl bemoHO0apobiH candcbiHa 2a3oanzaH 6emoH eHOipiciHoea
a/12aWKbl MaHbI30bI MexXHOM02USHbIH bipi. by Ke3eHOe dalibiH eHIMHIH Keyekmiiei Kaseinmacaobl, o1
YWiH 2a3 Whleapy #bla0amobiK epexcenepiH Cakmay Kaxem MaHe KOCNAHbIH pPeosiocusisibiK
cunammamanapsiH apmmaipy Kepek. [8-10]. Asmopnap [11,12]yab1-6emoH KocnaiapbiH 6HOipyoe
COKKbI UMNYJIbCIH KOJIOaHY MEeXHOJI02USICbl MeH #abobIKmapbiH 3acay candcbiHOaabl 3epmmeysiepiH
cunammados!.

Kepcemineeq mexHosnoaus 6olibIHWA 6HOIpii2eH 2a30a12aH 6emoHHbIH OPMAlld Mbiabi30biabl KYHo
mexHos02usickbl 6olbiHWA 0albiHOAIRAH YKCAC Kypamobl 2azdasizaH bemorza KapazaHoa 10% - 0aH as,
6y/1 6ipdel mbiabi30biKkmaabl 2a30b16emoHObI X#acay Ke3iHoe antoMuHUl YHMAaabiHbIH WblabIHbIH a3admy
cebenmepiH Kypadobl. Cy KypambiHbiH 15-25%-2a memeHdeyi eazoanzaH 6emoHHbIH 6epikmik
KepcemkiwmepiHiH 25-50%-2a »akcapybiHa aKenedi. ABMOP COKKbI MexXHOA02USACk! Kalmasaama
OHIMOepOi HcaHe KOHOUUUOHEPJIIK emMec WuKi3ammal nalioanaHyoa muiMmoipek ekeHiHe Hazap ayoapaos!
[13,14].CoHbimeH kamap aman admamaeiHoal adicmepdid 6ipi 2azdaneaH 6emoHHaH xacaszaH
6ylibiMOapobl nepugepuss MeH KesdeHeH KuMaHbiH 6epikmizi MeH mbiabi30biabiHbIH  apMmypIi
KepcemkiwmepimeH xcacay[9-11]. byn adicmiH maHi Kenecided, ya/ibl 6emoH MaccackiH Kyt x#abbik
popmada xcypeizinedi, oHbiH 6ylip xozapabl bemmepiHoe VyikeH mecikmep 60sybl. [a30bi6emoH
eHOipiciHOe nalida bonamsiH “memnewik” ocbl 2a30bl 6emoH bylibiMOapbIH 6HOIPY MEXHOI02USChIHbIH
Kkemwinizi 0en caHayaa 601adbl. OCbl MeMNEWiKMI KeCy XaHe #Coro YwiH 6ipas wbiabiH Kax}em. byHoal
HCYMbIC HEeMeC WibIabIHOAp YJIKeH asmomMammaHObipbi/izaH KaCiNOpbIHOApOad icKe ackbipbiizaHbl MuiMoi.

CoHObIKMaH 2a3zobibemoHObl "KaknakneH" Kazabinmay a0ici 50-wi  #bi10apobiH COHbIHOA
VCbIHbIIRAHBIHA KAPamMacmas, ani KyHee oeliH cypaHbicma. On asmogpemmaxc adici den amasbin
kemmi. bepineeH adicmezi Kax<emmi KAaknak Kammbl XoHEe KajbiNKa MbIKman O6eKiminyi Kepex.
JKcnepumeHmMmMIK 3epmmeysiep 6apbiCbiHOA KOCNAHbI MOJIbIK KeJeMMeH MOoJIMbIPpeAHHAH KediH,
KOCNnaodaH KasabiNMbIH 3/1leMeHmmepi apacbiHOAabl CAHbLIAYAAp dpKblibl Mendip Cy Wbl2ambiHbl
aHbIKMasnobl. ADMbIK CyObl Kemipy xcaHe 2a30bibemoHObI 6acy apKbiibl OpHaAMYy OHbIH bepikmiziH 00aH
api ApmmbIpyaa, eHIMHIH X#(bi/y0bl bI12A0bIIbIKMbI OHORYMEH Kamaro Y3aKkmbiabiH KbICKAPMY2a bIKNAJ
emedi [9-11]. ¥anbi bemoH maccackiHbIH 6y1ay mexaHu3mi Kenecioel: anoMuHul YHmaeabiHbIH 6ip 6esizi
Kasbyul 2u0poKcuoi besuwekmepimeH *aHacy npoueciHoe baliaHbic HyKmenepiHoe cymezi Kem 0e2eHoe
25-35°C memnepamypada wekizapbiia 6bacmadosbl. AFOMUHUG YHMAgbIHbIH MOAEKY1aAapbiHA ip2esec
MUKpo30HOapda Oy Kepcemkill KO32aJMKbIWMAH MAKCUMAasaobl KepHeyoeH acbin KemkeHWwe
6al/1aHbICMbIPabIL NJIACMUKA/IbIK MACCARA KbIChIM XACAUmbiH 23 #acywasbsik, 6emoH mMaccack! Keyin
kemneloi. LiemeHm apanacnacs! 6ap Kypam xcydeciHoe eaz mys3isyiHiH GuU3UKa-xumusisibiK npouecmepi
eme KypoeJii. MexaHUu3MHIH #b110amObI&bl MeH KeJemi Heai3iHeH eas my32iuimi YHmakmay, Kaumammaik
0pPMA XAHe OPMAHbIH Cymeei UOHOAPbIHbIH KOHUEHMPauusacbiHa bataanbicms! (PH) [12-14].

Kopbima Kese ysiiibl 6emoHObl MUHUMA/IOb! aKay/iap MeH me3 Keyekmislikmi asiya biknasa ememiH
Heei3el anabl Wwapm aytoMuHUld YHmMazbiHbIH 6ipkesiki 6eniHbe2eH Kypambl, 6al/IaHbICMbIpabItu 3aMMmMbiH
bepikmiai kesiHOe 2a3z my3iny npoueciHoe nadda 6o1amebiH KbiCbiMea 6al/iaHbICMbl A/IFOMUHUUOIH ipi
Hemece as1ci3 benceHdi beauwekmepiHiH e3apa apekemmecyi 60/1bin mabbiiaoksl.
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PAKAMJIN TACBUP CUDATUIA KYVMIIAGUIAH TAJIABJIAP

Mamamos Hap3ynno ConuoxoHosuY

TexHuUKa ¢aHaapu 0okmopu, npogeccop

“TowKeHm upppueayusi Ba KUWIOK XyH(aaueuHu Mexasu3ayusaaw myxaqoucaapu uHcmumymu”
Munnud madkukom yHusepcumemu, TowkeHm, Y36eKucmoH

Xanenosa Manuka MossmouH Ku3u

TasHY 00KMopaHm

Bepdak Homudaeu Kopakainok 0asnam yHusepcumemu, Hykyc, Y36ekucmoH

Samijonov Boymirzo

Tanaba

CexcoHe YHusepcumemu, XaHybul Kopes, Ceys, Kopes

Tacsupea o/UWHUHE MYpAU BOCUMA/IAPU OPKA/IU OJIUH2AH PAKAMaUu MAcsUp/adp dpxusB Ba
mavaymomsap 6asanapuda kadd smusadu. AUHU nadmoa UHCOHIAPHU UXMUMOul MApMok,
meduanaamaeopma 8a bowka mexHos102ua1apoaH me3-me3oaH ¢oloaHaniaHuWwu pakamau macsupsiap
COHU BA yApHU CAKIAW XAXMUHUHe Ycuwuza cabab 6yamokda. byHoa Bakm 8a KOMNbOMeEpP Xomupa
XAHMUHU mexaw makcaouda yma cugamcus kadma uwiawea Spokcu3 6ys1eaH macsupsiapHu
CakIamacsuk makcaoea mysoduk bynaou. byHuHe y4yH macsup cugpamuru baxonaw ycyiaapu mysuk,
VpeaHuw, camapadopsiuzu tokopu 6yi2aH Me30HAapHU uwsiab qukuw 3apyp. by macsup cugamuea
KydunadueaH manabaapHu maokuk KUuu 8a pUBOXIIAHMUPULL 3dpypsIuUHU KYpcamaou.

Pakamiu macsup cugpamuea Kydunaduead manabiap yHOaH ¢oloanaHuw makcaouea Kypa y3apo
papknaHuwu mymkuH. Cugpam mywyH4Yacu macsupiapoaH ¢oloanaHuw Makcaoiapuea Kypa ooamaoa
myp/u4a mankuH KuauHaou, SibHU MAcsup UHCOH UOpOKU2d éKu axbopom mexHOs102usapudaH
¢oddanaHeaH xonda myalsH BaszuganapHu asmomMamuKk Xaa Kuauwed KapamuseaHd 6ynadu. by sca
macaup cudamuHuU aHUKIaWoa manbcup Kypcamys4u oMuaap axamusmu y3eapmupadu. MacanaH, epHu
macogpadaH mypub 30HOIAW WAxdp éKu apxumeKkmypd UHWOOMUHU macsupeda oauwod, macsup
cugpamu KaH4yanuk roKkopu 6ysica, macsupea OJUHAémeaH obbekmJ/iap, YAapHU 2eoMempuscu B8a
demanniapu WyHYaauK aHUKpPoOK y3amusaou. by kabu manabnapHu KOHOUpUW YYyH HOKOPU AHUKJIUK,
Axwu pyxcam 8a KoHmpacm manaab smunadu [1]. Ly 6unaH 6upea, nopmpem Ba 6aduud
pomoepagusaHuHe bowka mypaapuoda asoxuda 0emasandpHuU MabayM 0apaxaod Xupanauwuwiu éxku
HOAQHUK/IUU, WYHUHe0eK macsup adpum xcolaapudd KoHMPAcmuHu nacaduwu, épKuHaueu eKu
Kopaluwu Maxcyc KY/IaHUAUWU MyMKUH. Tacsup cugamuHu 6axosiauwl UHCOHHU MAcBUPHU UOPOK
IMUWUHUH2 BU3Yas 8a baduud Xycycusmaapu 6unaH 6o&1uk 6Yauwu MyMKUuH. Maskyp maokukom uwuda
paxkamiu macsup cupamu mywyH4acu baduud xuxam/iapoa smac, 6aaku yHU pakam/iu macsupuoa peasi
caxHa 0emannapuHuU y3amuul aHUK/Iu2u KOHMeKCcmuoa maokuk KUAUHEaH.

Pakamiu macsup cugamuHu baxonaw 6ocku4u macsup mawaymomsapu busiaH uwiialdoueaH
Mmyp/Iu aBMOoMamaawmupUI2aH mu3umaapod Kadma uwaaw 8a maxJ/iusi KUuauwoa myxum xucobaaHaou
[2]. LLyHuHe y4yH pakamau macsup cugpamu y3eapuiu MyMKUH 6Y12aH Xoaamaap ypeaHuiuwu 3apyp.
Kydudaeu pacmoa macsup cugamu y3eapuliu MymMKuH 6y1eaH 60CKu41apu Kesimupusiea.
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1-pacm. Pakam/iu macsupHU OaUU CXemacu
(Tacsup cugpamu y3eapuwiu MyMKuH 6yi2aH 6ocku4aap y3uk yusukaap bunaq beneunaHeaH)

Kydudaau omusiiap pakamsau macsup cugpamuaa canbuti mabcup KYypcamuiu MyMKUH:

— macsupea oUW BOCUMANAPU CO3/IAMAIAPUHUHE aHUKAueu B8a mygpunueu [3]. MacanaH,
peHmeeHozpagusda b6emMop peHmeeH MAcsupU  WAKAIAHUWUOA —peHmeeH —macsuped oUWl
BOCUMACUHUHE peHma2eH HypJIapuHU y3amulw napamempsiapu myapu YpHamuauwu 3apyp. AKC xo0/10a,
macsupoazu obbekm yma KopoHau éku yma epKuH 6yuw sxmumosiu kKamma byiaou.

- Macsupaa oUW BOCUMAnapu Xycycusmsapu. Macaaas, Kamepasapoazu UH3aaap aHukK/uu.

- pylixamea o/iuHeaH pakam/iu macsup Kadma mukiaHaoueaH BoOCUma Xycycusmaapu;

- MabJlyMOMJIAPHU Y3amuwl Kasaandpu [4]. Macanas, y3amuw xapaéHuoda mMab/ymMomJiapHU
aykosuwiu (macsupsiapdaeu Kopa éku Ky/apaHe Yu3ukaap, emuwmaémaaHd macsup Yusukaapu), é3ub
O/IUW KaHa1apuoazu WOoBKUH €KU y3amuul y4yH MabyMOmIapHU XaooaH mawkapu cukuul macsup
MyXum maccusiomaapuHu  UyKoauwued, UWyHUHe0eK Homyepu KoHmyp/saap nadodo 6ynuwu Kabu
by3uuwWAapea oaub Keauwu MyMKUH;,

— KOMNromMepoa MAacsupHU Kalma uwi/iaw Hamuxacu.

Pakamiu macsupsadp cugamuea mabcup 3myB4Yu OMUAAp YAApHU Kadcu pakamsau macsup
CUHpU2a me2uw/iu 3KaHaueuea Kypa 6up-bupudaH apknaHaou. Kydudaeu x#adsanda pakamsiu
Macsup/IapHuU adpum CuH@Aapu y4yH munuk 6y3u/iuwaap Kemupusaeanr.

1-»#caosan

Tacsupaapda y4pawiu MyMKUH 6yieaH 6y3uauwiap
By3unuw mypu |
XanakumJsiap 8a y/apHu

cababnapu
CyHbull Gyndow macsupaapu |
MyMKuH 6yneaH 6y3uauwiap:
-UMNY/TbC/IU WOBKUH;

Pakamiu macsup 3
CUHU AHUKJIUK | EpKUHJIUK | KoHmMpacm

[Maccus pydxamea -6yymaap 8a 6anaHo
01Ul MU3UMIAPU. o0bbekmJ/iapoaH cos1ap;
paocuoouandasoH, i i . -ep H3aCUHUH2 MypJIu Xus
MYyJIbmuUCcneKkmpas 8a monoepaguscu mygadiu Kyéw
2unepcnekmpan HYpU MYWUWUHUH2 Mypau
macsupaap bypyaknapu;
-ampog-myxum mabcupu 8a
bowkanap
®@aon pylxamea .
, -CNeKJ1 KU toKopU Yacmomasiu
oJ1UW MU3UM/IApU; - - +
woBuH Kabusiap
-padap macaupaapu
Tubbull macaupnap |
-06beKMHU HoOMY2pu Yyeeapasaapu,
PermeeHozpagus + + + vep pasiap

HYyKMAasiu WoBKUH, COA KCI6UHCZP




-HOKOPU KOHMPACcmJ/iu 30Hasnap,
Komnbromep . . . UHCOH Xapakamu Hamuxacuoa
momoepagusicu (KT) K03a2a Kesiaou2aH Kyul
KOHMYypAap;
-MypJIu UHMeHCUB/IUKOaau
MazHum-pe3oHaHcIu
+ + + Yu3UKIap Ba obbekm coxma
momoepagusi (MPT)
yezapasnapu
Yabmpamosyuiim
-06beKMIapHU HOAHUK,
meKwupys macsupu + + +
ye2apasiapu Ba CNeKJ1 WOBKUH
V3h)
.. -FOKOPU BA NACM KOHMPACmJiu
Ky3 myp napdacu »
+ + + coxanap, YaHe KypuHuwoaau
macsupu
WOBKUH/AP
®omomacsup
-HOKOPU CeHCop ce3yByarueu
Mobun menegpoH KoP p cesy
Hamuxacuoaau WoBKUH,
OpKA/IU OJIUHEAH + + + Nl
XUDPAJIUK, #Y0a KOPOHaU éKu épya
macsup
coxanap
®pakmozpagpuk -mypJiu OoH, Macsupaa oaull
macsup bypyaeu Ba nUKcesnap CoHu2a
(pomoannapam + + - boz/1uk xon0a macsupHu bup
0pKA/IU OJIUHEAaH KUCMU aHUK, bUp KUCMU XUpa
macsup) 6yuwu
-UHCOH Xapakamu éku poKyCHU
HOMYy&pu YpHAmMuUa2aHaucu
lTopmpem + + - vepu yp
Hamuxacuda xupasaweaH
macsup

CyHbul dyndow macsupaapudd UCCUKIUK 3pgexkmiiapu, 0emeKmopidpHU HOCO3/1u2U, mMu3um
3/1eKMPOH KOMNOHEeHmM/1apu opacudazu Y3apo mabcupsiap, QUCKpem/iaul 8a y3amull Xamo/iapu Kabuaap
Hamuxacuoa WoBKUHIApP H3d2ad Keauuu MyMKUH [5].

VIHCoH ¢aonusmuda KeHe KY/IAHU/IAOU2aH MacsupsidpHu aHa bup moudacu 6y mubbud
macsupnaap xucobaaHaou. AtHu natdmaoa mubbul macsupaap KAuHUK maxiui éku mubbud mawxuc y4yH
Maxa u4Ku my3uamanapuHu ugooanawi, WyHUH20eK MabJlyM opeaH/1ap éKku mykumanap GyHKUUS/IapuHU
Bu3yan ugodanaw Kobunusmu mMasxcyonueu cababau KeHe mapkaseaH. by2yHeu KyHOa UHCOH MaHacu
X0/1amu Xakuoa mypJ/iu MabJlyMomaapHU ouwoa mubbud macsupaap Kynaab uMKoHUSMaapHU apamub
bepmokda [6]. bupok, mubbuld macsupea oauw BOCUMAnapuod2u MAs cyo Kamyuaukaap eku y3amuul
KaHaanapuoazu Hoco3/ukaap mubbult macsupaap KOHMpacmu nacm 6yauwu éku mypsiu WOoBKUH/IAp
KYWu12aH x0/10a WwWakaaaHuwuea cabab 6yimokoa.

Kyn xonnapoa pakamiu macsupsidp mypau xaaakumaap bunad 6y3uneaH 6ynadu. AUHUKCA,
Hasopamcu3 éku mabuull macsupea osull wdapoumuoazu 0e@doKYC/AaHUW, XUPAaauiull, UOBKUH,
peaucmpamop 6y3unulIu, CUKUW apmedakmiapu, NPoeKyuoH 6y3uauwiap, macsup épKuHAueUHU Yma
roKopu éku yma nacm 6ynuwu, uwios bepuw obbekmuea 3apap emkauw Xo1amsaapu Kyn y4padou.
Tacsup cugpamuHu 6axosiaw opKaau pakamau macsupHU 6y3uieaH/IuK 0apaxacuHu aHuKIaw MyMKUH.
Tacsupnap cugpamuHu baxonawda ooamoa MamemMamuk YCy/iapea dcoc/iaHeaH éku 3Kcnepm
éHoawyBudaH goldanaqunaou:

Cybbekmus baxosiaw opkaiu macsup mabuamu xakudaeu adpum macassypaaHu 01Ul MyMKUH
Ba yHOaH MAcsUp/IapHU dBMOMAMUK Kalma uwiaaw xapaériapuda goloanaqub 6yamadou. Tacsupea
uwio8 bepuwl mapmub-KouoanapuHu MAawKul KUuauwoa KOMNomep mexHo/102usacuoaH goloanaqHuu
AHUKPOK KYpPCamMKU4/1apHU makoumM 3maou B8a ysadp dBmoMamuk xucobnaw xamoa makkocaaul
UMKOHUHU MAabMUH/1084U Mukdopull xucob-kumobnaapHu manab kuaaou [7]. LLlyHuHe y4yH macsup
cugpamuHu mukdopull baxonauwl UMKOHUHU 6epyBdu obbekmus YCysiiapHu @oldanaHuwl mMakcaoaa
MyBOGUK XucobiaHaou.

byeyHeu KyHOa macsup cugamuHu baxonawoa epKUHIUK, KOHMPAcm B8a paHe myUduHeaH/uK
dapaxcacu kabu Kypcamku41apoaH Kexe godlodanaqunadu [8]. Ywby Kypcamkuyaap macsupiapHu xap
bupuza Hucbamaw asoxuoa mascugnadou. Maskyp madkukom uwuoa macsup epKuHIuU, KOHMpAacmu
Ba parHe MyUduH2aHIUu2UHU 6axo/1au Me3oH/1apu MAaokukK IMusieaH.



1. Tacsup épkuHueuHu baxonaw me3oHu [9] uwoda 6amagcun épumunean 6yaub, y Kydudazuda
6aéH smusiadu.
®apaz Kunadnuk, macsup M ma nukcendad ubopam 6YacuH. TacsupHu xap 6up nukceau
EpKuHueU Kyduoaau gpopmyna byduda xucobaaHaou:
Y, =R +G,+B, (1)
XucobnaHeaH épKUHAUK Kulmamapu acocuda Kydudaeu ¢popmy/ia acocuoa HopmMaaaawmupu
amanea OLuupwmaU'

Zplp

Tacsup épkuraueuHu baxonaw Kyludazu ¢opmy/aa acocuda amasiea owupuaaou:

“m I
szlmp nmp

InM ()

(3) Kypcamkuy KUUMamuHu KaH4yaauk Kamma 6yauwu, macsup CugamuHu WyH4Yaauk nacm
6yiuwudaH oasonam bepaou.

2. Tacsup KoHmMpacmuHu 6axonawHu Kysapade Ba paHe/iu macsupsadp y4yH azoxuda uwiiab
YUKUI2aH Me30Hapu mMasxcyo. Kyduda Ky/ipaHe macsup KOHmpacmuHu b6axonauw me3oHu RMS [10,11]
KeJImupuI2aH:

(2)

F(m)=-

1Y IR
kRMS:\/Mg(Li_L) 1L:M2Li (4)

i=1
6y epda L, — | nukcendaeu EpKUHIUK.

GCF (global contrast factor) koHmpacmu [12] uwoa kenmupuseaH 6ynub, y Kydudazu4a
aHUK/IaHaou:

N
Kecr = stCs (5)
)

6y epoa W, sa C, moc pasuwda bepusieaH S yi4amiu macsup 02UpJIuKadapu 8a Ypmada JoKasi
koHmpacmuHu, N 3ca xucobnawaodazu pyxcam 0apaxaaapu COHUHU ugodanadiou.

S ynyamau (i, j) NUKCes y4yH I0KAa KOHMpPAacm Wiy NUKCeIHU Mypmma 3H2 AKUH KYWHUCU OU/IaH
abcositom ¢papk KuimMamaapuHu ypmaqa /gua/v/amu cugpamuoa xucobnaHaou, SbHU:

ZZC i, J) (6)

5 i=1 j=1
6y epoa W, sa H, moc pasuwaa S— macsup 3Hu 8a 6yuu.

RMS Ba GCF Kypcamkuy KulmamadpuHu rKopu 6yauwu macsup KOHMPAcmuHU HKOpU
SKAH/IURUHU buoupaou.

3. PaHe myluHeaHaueu paHe Ba axpomMamuk paHe opacudazu ¢apkoup [6]. RGB macsupda nukcesn
pare myduH2aHaueu xap bup NUKCesn 8a akpoMamuk paqeiap 0uda2oHaau opacuodazu macoga cugpamuoa
Kydudaeu4a ugooanaHuwu MyMKUH:

(RP+GP+BP)2

hp=JR;+G§+B;— (7)

(7) acocuda q, Kutmamaapu xucobsaHaou.
h,

Z_lp

Tacsup paHe myduHeaHaueu Me3oHU Kyduoazu gpopmysaa byduda xucobaaHaou:

X ng,
(q InM )

(8)



(8) mMe30HHU Kysnnawoa macsup mypuHU uHobamea osuwl 3apyp, SbHU Y paHeIu éku Kopd-oK
6y1uwu MyMKUH. ByHOa Kopa-ok macsup Y4yH MakkKocaaw ycyu y3eapaou 8a cugamJsiu macsup y4yH
buUp HUHC/IUAUK Oapaxcacu Kammapok 6ynadu. YyHKu Kopa Ba OK paHesap opacuddaeu axpomamuk
pareap ouazoHasauza4ya byaeaq macoga sHe kamma 6yaaou.

Xysoca

Ma3zkyp madkukom uwuda pakamiu macsup cugamuea KydusadueaH masnabiap 8a pakamau
macsup cuHgaapuda y4padoueaHd Xaaakum Mmypaapu, YiapHU Keaub qukuw cababnapu YpeaHusiou.
Tacsup cupamuru baxonaw opKaau YHU 6Y3un2aHAUK 0ApPaXacuHu aHUK/IaW MyMKUH.

Tacsup cugpamuHu baxonaw MyammoCuHU Xaa KuauWw y4yH cybbekmus 6axos1apea Moc KeaaoueaH
MukOopull baxonawi/iapHu aHuKaaw 3apyp. byHuHe y4yH macsup cugamuHu beneusosyu macsup
EpKUH/IUSU, KOHMPAcmu 8a paHe myduHeaHaueu kKabu napamempsap ypeaquaiou. Yuiby napamempriapHu
baxonaw y4yH Masxyo Me30oHAapoaH HamyHaaap Keamupuaou. OuHeaH Me30H KUulmamJsdapuHu
Xxucobsiaw macsup epKuHIuRU, KOHMpPAcmu 8a paHe myduHeaHaueuHu baxonaw UMKOHmMUSHU 6epaou.
bupok, macsup épKuH/IuU, KOHMPACmu B84 paHe MmyUuH2aHaueuHu 6axosaw Me30Haapu macsup
mypsapHu xap bupuea Hucbamad asoxuda mascugiazaHu y4yH macsup cugamuHu Xap mMomMoHIama
obbekmus baxonauw UMKOHUHU 6epmadiou. LLyHuHe y4yH byeyHeu KyHOa pakam/u macsup cugdamuHu
baxonaw y4yH QYHKUUOHAIIAWR2aH S20HA éHOawyBHU uwiab yukuw 0os3apb 6y1ub Koamokod.
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Abstract

Introduction. The development of retail energy markets is associated with two processes:
functional specialization and diversification of the energy business, which is manifested in the
creation of a large number of highly specialized energy service companies; and the growth of
multifunctional companies that provide a complex of energy supply services in one "package”. High
energy costs in industrial production, energy security issues, constantly changing energy prices, and
the need to transition to a resource-saving and low-carbon business model create risks and
problems related to energy efficiency for enterprises. This especially applies to energy-intensive
consumers who use expensive energy carriers and work in conditions of fierce competition.

The goal of the work. Provide a detailed description of the main tasks of energy management
at industrial enterprises. Taking into account the listed tasks, perform work on the formation of
an energy strategy.

Materials and methods. The factor of research is the theoretical method of analysis, which
consists in fully delving into the issue of determining energy management tasks that arise at an
industrial enterprise and developing an energy strategy of operation.

AHHOMAYiA

Bcmyn. Po3sumok po30pibHUX eHepeemuyHUX PUHKIB NOB'A3aHuUl 3 0BOMA NPOUecamu:
PYHKUIOHA/IbHOK Cneyiaizauiero i dusepcudikayiero eHepeemu4dHo2o bizHecy, W0 BUSBISEMBbCH Y
CMBOPEHHI MACOBOI Ki/IbKOCMI BY3bKOCNEUIA/II308AHUX eHep20CepBICHUX KOMNAHIU, md 3pOCMAaHHS
6a2amo®yHKUIoOHAIbHUX MOBAPUCMB, SIKi HA0Aromb B8 OOHOMY «NAKemi» KOMNJIeKC NoC/ye 3
eHep2oNoCmaYyaHHs. BucCoki sumpamu eHepeii Ha NPoMUc/IoBOMY BUPOOHUUMBI, NUMAHHS
eHepeemuy4Hoi be3neku, UiHU, Wo NOCMIUHO 3MIHIOMBCA HA eHep2OHOCH, ma HeobxiOHicmb
nepexody 0o pecypco3bepiearo4oi' ma HU3bKoBYy2/1euesoi Mooesii BeoeHHs bizHecy, CMBOPHOHOMb 015
nioNpueEMCMB  pu3uku ma npobsiemu, NOB'A3aHI 3 epeKmMUBHICMK BUKOPUCMAHHS eHepeil.
Ocob1uBo Ue CMOCYEMbCA eHeP2OEMHUX CNOXUBAYIB, KI BUKOPUCMOBYHOMb 00po2i eHepeoHOCH!
ma NPaurormMe B YMOBAX HOPCMKOI KOHKYPeHUil.

Mema pobomu. Hadamu po320pHymy XapakmepucmuKky OCHOBHUX 3a0a4 eHep2emu4yHo2o
MeHeOXMeHMYy Ha NPOMUC/IOBUX NIONPUEMCMBAX. BpaxoByroyi nepepaxoB8aHi 3aB0aHHSs, BUKOHAMU
pobomy 3 popMyBaHHS eHepeemu4Hoi cmpamezii.

Mamepianu ma memoodu. ®akmopom 00C/IiOHeHb, BUCMYNAE MeopemuyHuUld mMemood
aHanizy, faKkud nosigeae B8 NOBHOMY no2iubsiieHHi B NUMAHHS  BU3HAYeHHS  3a0dady
eHepeoMeHeOXMeHmy, Wo NOCMArombe HA NPOMUCTOBOMY NIONPUEMCMBI mMA pPO3pOb6/IEHHS
eHepeemuy4Hoi cmpameeii pYHKUIOHYBAHHS.

Keywords: Energy management; energy strategy;, management of energy consumption
costs.

Knroqosi cioBa: EHepeemuyHUl MeHeOXMeHM, eHepeemuyHa Cmpamezis; YnpasJiiHHs
BUMDAMAMU eHeDp20CNOXUBAHHSI.



32i0H0 3akoHy YkpaiHu «[PO EHEPIO3BEPEXEHHS», Baxiuso HaA2oa0cumu HA NOHAMMI
eHep2o3bepexceHHs, Wo a8J18€ coboro Oifi/IbHICMb (0p2aHi3auitiHa, HayKosd, NPakmuy4yHa, iHpopmauitiHa),
KA CNPSIMOBAHA HA PAUIOHAJIbHE BUKOPUCMAHHS MA eKOHOMHe BUMPA4YaHHs NEePBUHHOI ma
nepemasopeHoi eHepeii | NPUPOOHUX eHepeemuYHUX PecypcCis 8 HAUIOHAIbHOMY 20CNo0dpcmsi | aKka
PeanizyeMbCA 3 BUKOPUCMAHHAM MEXHIYHUX, eKOHOMIYHUX Ma NPAaBosuUX MemaooiB.

3Baxcaroyu Ha NocmassieHi 3a80aHHsI B memi 00CIOXeHHS, BAPMO PO32/ISIHYMU, W0 AB/SE CO60H
eHepeemuyHUl MeHeoXxmeHm. Lle iHcmpymMeHm YynpassiHHS, Wo 3abezneqye nocmildHe 00C/1i0xeHHs ma
2eHepauito iHpopmauii npo po3nodisl Ma piBHI CNOXUBAHHA eHepeii, a MAakox< NPo ONMUMAsIbHE
BUKOPUCMAHHS eHepeopecypciB. Takox ue Npouec MOHIMOPUH2Y MAa KOHMPOJIHO eHepeemuyHUX akmusis
0/19 MIHIMI3auii CNOXCUBAHHA MaA Makcumizauji epekmusHocmi ma pobomu .

EHepeemuyHUl MeHeOXMeHm, AK HAyKa MICmumsb KiJIbKa Hanpamis: opeaHizauis obJiiKy
eHepeoHOCIiB | 3abe3neqeHHsI CnoXUBaYis NoCMIlHOI IHGOPMAayiero NPo piBeHb CNOMUBAHHS, MOHIMOPUH2
PUHKY Nepedosux mexHos102il ma eHepeoepekmusHo2o 0671a0HAHHS, 0p2aHi3auisd eHepeemuyHo20
ayoumy;  CK/IA0aHHS — eHepeobasaHciB  ma  po3pobKa  PAUuiOHA/ILHUX — CXeM  BUPOOHUUMAQ,
MPaHCNOpMYyBaHHs, 36epi2aHHS Ma CNOXUBAHHSI €HEepeOHOCIIB 3 MIHIMAJIbHUMU BMPamamu ma
piHaHcoBUMU BUMPAMAMU HA BCIX PIBHSX.

EHepeemuyHul MeHeoXMeHm BK/IH0YAE NAHYBAHHS MA eKCnJlyamauito yCMaHoBOK BUPOOHUUMABA
Ma CNOXUBAHHA eHepeii, a MAkox< po3nodin ma 36epieaHHs eHepeii. Memoro € 36epexeHHs pecypcis,
3axucm KaiMmamy ma eKkoHOMIS KOWwmis, a Kopucmysadi Maroms NOCMItiHult oocmyn 00 HeobXioOHoI im
eHepaii. A makox« NOEOHYeE biiblu CKAAOHI Ofi, Maki SK CMBOPEHHS PiHAHCOBUX NPO2HO3i8 0J1F BBEOCHHS
B eKCcnayamauito NOCsye BiOHOBJIOBAHOI eHepeil ma BHEeCeHHs IHUWUX YOOCKOHAIeHb 019 CNOMUBAHHS
yUCMOoI eHepaii' ma 3HUXCeHHS BUMPAmM HA eHep2ito 8 HAUbIUXCHi POKU.

L1715 eHepeemu4YHo020 MeHeOXMeHmy NPOMUC/IOBUX NIONPUEMCMB aKMyabHUMU € 08a 3aBOAHHS.
[epwe BioHocumbCca 00 0b1acmi MiHIMI3auii NOMOYHUX BUMPAM HA NAJ/IUBO MA eHEep2oHOCHi, po3pobKu
MEXAHI3MIB 3HUMEHHS eHep2oEMHOCMI NPOOYKUii ma ynpassiHHE sumpamamu. /Jlpyeut Hanpsamok
nos'a3aHo 3 BUPObIEHHAM pPauiOHA/IbHOI NOBEOJIHKU Npu pobomi HA eHepeemuyHUX PUHKAx ma
popmyBaHHAM BIONOBIOHUX eHepeemuyHuUx cmpamezit [1].

LLJo0O ynpasiiHHA eHepeemuyHUMU BUMPAMAMU, AK peakuii Ha 3picm Bapmocmi eHep2oHOCIiB,
icHytomb 08a nioxoou. [Mepwul NoOSeae B MiHIMI3AUlI eHepeemuyYHUX BUMpPam nNiONPUEMCMABA NPU
obMexceHHsIX No NPoOdyKmMuBHOCMI 06/1a0HAHHS, SIKocmi Npodykuil, 6e3neku ma ekosioeidyHocmi
BUpPobHUUMBA. [Ipu4oMy UiHU HA eHepeiro ma il NOCMavyaibHUKU OOHO3HAYHO 3Ad0aHi CNOXUBAYesi, a
baxcaHud pe3y/ibmam 00CS2AEMbCA NEPeBaXcHO 3d PAxyHOK PI3HUX eHepao3bepi2arodux 3axodis, a
MAKOXC 3MiHU CMPYKMYpPU B3AEMO3AMIHHUX eHep2oHOCIiB Ha KopuCmb deweswux. B ocobausux Bunaokax
doyms Ha nepezngo acopmumeHmy npooyKUii 3a paxyHOK CKOPOYeHHs BUpobHuumsd Halbiibuw
eHep20CcnoXuUBYUX il BUODIB.

BiomiHHoK — ocobaugicmro  mako2o nioxody € 0ciabieHHs  3B'SI3KY  MiXC  KepyBAHHSIM
eHep20BUMPAMAmMu  ma YnpasiiHHAM epeKmuBHICMK OCHOBHO20 BUPObHUUMABA. B  NnidcymKy
CNOBIIbHEMbBCS BNPOBAOMEHHSI NPO2PECUBHUX EHEepeOCNOXCUBYUX MEXHOJI02IHHUX Npoyecis ma
NPOOYKMOBUX [HHOBAUIU, KOHCepBYHOMbCA piBeHb enekmpudikauli supobHuymsa [2]. Takum YuHom,
nioxio, 3acHOBAHUl HA MIHIMI3auii eHepeemuyYyHUX Bumpam, OOMEeM (e MOXUIUBOCMI MEXHIHHO20
PO3BUMKY NIONPUEMCMBA, CYMMEBO PiKCyroduU 0ocseHymMuUl piBeHb epeKkmuBHOCMI.

B 0cHOBI 0py2020 NiOX00y Iexcums NPUHLUN ONMUMI3AUIT eHepeemuyHUX BUmMpam nionpuemMcmaad,
Wo BUNJIUBAE 3 KPpumepiia NiOBUWEHHS pe3ysibmyrodol  epekmusHocmi  (peHmabesibHOCmi)
BUPObHUUMBA MA KOHKYPEHMOCNPOMOXHOCMI NIONPUEMCMBA HA PUHKAX CBOEI NPOOyKUji. Tym
eHepeo3bepexeHHa Mma 3pOCMAHHA — eHep2oeeKkmuBHOCMI  BUPOOHUUMBA, NOEOHYOMbLCA 3
BNPOBAOHEHHSAM HOBUX MexHo02il. [TpudomMy Nnpouecu eKkoHOMIi eHepaii He MisibKu He cynepeyams, a U
B3aEMO 06YMOB/IIOHOMB MA 00NOBHIOKMbL 00HA 00HY. X04a 3a2asibHUll po3MIp eHep2osumpam 3d Ui
KOHUenuiero 8 NpUHUUNI Moxce bymu i biibuie, HixC Yy nonepeodHil, ane mexHidHul po38UMOoK OmpuUMyE
HoBI iMNyJ/ibcu, 3a6e3neyyrodu peasizayito cmpameiyHux uined nionpueMcmaa.

Y mod xe 4ac, npakmuyHe 30ilicHeHHs bisibl NPO2PecusHoOi ma pesyibmamuBHOi KOHUenuii
onmumi3auii eHepzosumpam, nepeobayac MoXJIUBOCMI NOWIYKY mMa BiflbHO20 BUOOPY CNOXUBAYEM
BAPIAHMIB CBO20 eHep2oNOCMA4YaHHS, UiH HA eHep2oHOCH, NOCMAa4YaabHUKIB eHepeopecypciB ma pi3HUX
nocaye Nos‘a3aHux 3 yum [3].

PauioHanbHa NOBEOIHKA NPOMUC/I0BO20  NIONPUEMCMABA, BU3HAYAEMbLCA AK  NPA2HEHHS
MAaKCUMasibHO BUKOPUCMOBYBAMU Nepesazu ma MOXJIUBOCMI eHepeOPUHKIB 0/151 CKOPOYeHHsT BUMPAm
eHep20NoCMAaYaHHs, nNIOBUWEHHS piBHSA efekmpugikauii BupobHUUMBa ma po3BUMKY BJ/IACHO20
eHep2obi3Hecy 3a MiHIMi3auii 8i0N0BIOHUX 3a2p03 MA PU3UKIB.



Y ubomy nidnpuemMcmBso Mae Kepysamucs MAkumu NPUHUUNAMU PauioHA/IbHO20 NOBEOIHKU:
MOMUBAUIA HA 3HUWKEHHS (OnMuMi3auito) eHepeemuyHUx BUMPAm ma MOHIMOPUHE BIACHO20
eHep2opuUHKOB020 NomeHyiany [4].

EHepzopuHKoBUl NOMEHYIAs Xdpakmepusye MexHOJI02IYHI, EeKOHOMIYHI ~ma Op2aHi3auilHi
nepeodymoBU MAHeBpyBAHHS CNOMUBAYA HA KOHKYDPEHMHOMY DUHKY Ma egekmuBHO20 YNPasJiHHS
pU3UKAMU. BBeOeHHSs Ub020 NOHSIMMS Ma BiONOBIOHOI XapakmepucmuKu NiONpUEMCMBA, HeobxioHO 0/1s1
BU3HAYeHHS PUHKOBO20 CMAMYCy CNOXUBAYA, MOMUBAUYiI 00 3HUMCEHHS eHepeoBUMpPam ma BeOeHHS
eHep20b6i3Hecy, 20moBHOCMI eHep2oMeHeoXMeHmMYy 00 aKmMUBHOI pobomu Ha pUHKAX.

MoxcHa 3pobumu BUCHOBOK, W0 YUM bibluul eHepeopuHKOBUL NOMeHuias nidnpueEMcmad, mum
6inbwuld npocmip 078 aKmMuBHUX O0ill | wWupwa MOX/IUuBICmb BUOOPY eHepeemuyHUX cmpameaid,
BapiaHmis ix KombOIiHyBAHHS, @ CmMpameziyHull MeHeoXMeHm HabyBae BesUuKOi 2Hy4KOCMI. [HWUMU
C/10BAMU: 2HYYKE NO3UUIOHYBAHHS HA eHepeemuYyHUX DPUHKAX 3 aKMUBHUM NOWYKOM epeKkmuBHUX
NOCMAYasbHUKIB, d MAKoxX< BiONOBIOHICMb CUCMeMU YNPAsJIiHHA eHepeemu4yHUM 20CN00dpCmMBOM
nionpuemMcmBsa ymosam pobomu Ha KOHKYpeHmHomy puHKy [5].

BUKOHAHHSI  HEObXIOHUX KOMNJIEKCHUX MApKemuH20BUX 00C/iOM(eHb, BUbID eHepeemuyHUX
cmpamezit, po3pobka npoepam ma NPoeKkmis epekmuBHO20 eHep2oNOCMAa4YaHHs BUMA2aromb 2/1U60KUX
nepemasopeHb B eHep2oMeHeOXMeHm| biIbLIOCMi NPOMUCIOBUX NIONPUEMCMB, AKI npemeHOyromb Ha
akmusHy pobomy Ha KOHKYPeHMHUX eHep2emuYyHUX PUHKAX.

B pe3ysbmami BUHUKAE nompeba y po3pobui eHepeemuy4HOi cmpamezii  NPOMUC/IOBO20
nionpuUeEMCMBAa AK IHCMpPYMeHmy peasizauli npuHuuUNYy "pauioHanbHOI NoBeodiHKU". Takum YuHoMm, 01
NPOMUC/IOBUX NIONPUEMCMB AKICHO 3MIHOEMbCS J102IKA MAa Memoou NPUUHSMMS YNPABIHCbKUX PilueHb
MEHeOHMEeHMOM.

L1151 pi3HUX NIONPUEMCMB MOXHA BUOiIUMU Mpu 6azosi cmpamezii, wjo 8i0busaromes po32asaHymi
BULWE NPUHUUNU payioHA/IbHOI NOBEOIHKU HA eHepeemuyYHUX PUHKAX: cmpameeisd NOKynus, cmpamezis
cnoxwsada; KombiHosaHa cmpamezisi [6].

Cmpameeisa noKynus, npudamHa 0719 NioNpUEMCMB, SKi He MAromb BJIACHUX eHep202eHepyrYux
YCMAHOBOK | He 3buparomabCs iX CMBOPHBAMU, a MAKOXC 3a HASIBHOCMI 2eHepamopis, W0 NOKPUBAKOMb
MIi/IbKU YAaCMUuHAa Nonumy esiekmpoeHep2iro.

TexHo/102is1, W0 3aCMOCOBYEMbCS HA 0esIKUX NPOMUCIOBUX NIONPUEMCMABAX, WO 3YMOBJTHOE BUCOKY
e/lekmPOEMHICMb NPOOYKUIT Ha piBHI enekmpudgikauli sBupobHuymaa, 61u3bKi 00 2pAHUYHUX 3HAYEHb.
CmpamezidHoo Memor € «MIHIMI3auid eHepeemuyHUx Bumpam» HA OCHOBI  NIOBULLEHHS
eHepeoecekmusBHoCMi ma BuboOpy NesHOI ONMUMAsIbHOI UiHU HA e/leKmpoeHepeito, BUXo0s4u 3 YyMoB
MmexHI4YHoI' ma KomepuidHoi HadiIHOCMIi NOCMAYaIbHUKIB, | HABIMb CMUMY/TOBAHHS @HEp203bepexeHHS.

Lle npazHeHHs ompumMamu 2paHUYHO HU3bKI UiHU 3a HASBHOCMI pe3epBi8 eKOHOMII e/1eKmpoeHepaii
be3nepcnekmuBHO 3 MOYKU 30pY KOHKYPEHMOCNPOMOXHOCMI BUMPAM, OCKIIbKU, NO cymi, 6JIOKYE
iHBeCMuUi 8 pauioHani3auito eHep2emuKku makux BUPobHUUMS.

Ha jHwux NiONPUEMCMBAX € MEeXHIYHI ma eKOHOMIYHI —~ MOXCIUBOCMI  BUKOPUCMAHHS
B3AEMO3AMIHHUX eHep2oHOCiiB Ma NiOBUUEHHS PiBHS eflekmpugikauii BupobHUYMBA Npu 3amilyeHHi
e/leKmpoeHepeiero BUCOKOSKICHO20 NAsuBd. TOMY 3a PaxyHOK iHMe2panabHo20 epekmy eaekmpugikauii,
CKOPOYYHOMbCA [HWI e/leMeHmu Bumpam, 3poCmaroms NPOOYKMUBHICMb 00JIA0HAHHA ma AKiCmb
NPOOYKUii. 3a2anom ekoHOMIYHa ecpekmuBHIiCmb BUPOOHUUMBA NidBuULYEMbCA [7].

L}ii Haeooi BiOnoBiOae Mema cmpamezii, SKa BU3HAYAEMbLCS K «ONMUMI3AUIS eHepeemuyHUX
sumpam». Tym NOWYK UiHU CNpAMOBAHUl HA NIOBUWLEHHS eKOHOMIYHOI KOHKYPEeHMOCNPOMOXCHOCMI
e/lekmpoeHep2ii NOPIBHIHO 3 eHEP2OHOCIEM, U0 BUMICHAEMbCS. Ome, BepPXHA 2paHUUS He0bXiOHOI UiHU
e/lekmpoeHepeii BU3HAYAEMbCA UiHAMU HA NPUPOOHUU 2a3, momy BubID MIHIMAIbHO MOMCIUBUX UIH
esiekmpoeHepeii 0718 yiei Memu uyisikom sunpasoaHudl.

Cmpameeis npodasus, Npoekmyromscs nid 6i3Hec-npouecu: BUPOOHUUMBO mMa NPOOa < Ha
ONMOBOMY MaA Po30pibHOMY PUHKAX esekmpoeHepzii (NomyxHoOCmI); BUPOOHUUMBO MA NPOOAX< Ha
JIOKAJIbHUX PUHKAX menJsioeHepaii (NOmyx#HOoCmi); HA0aHHS MexHOI02i4HUX NOC/TY2 Ha ONMOBOMY PUHKY
eslekmpoeHepaii (3a 002080pOM i3 CUCMEMHUM 0NepamopoM PUHKY).

BeoeHHs1 eHepeemu4Ho20 bi3HecCy Bumazae Bi0 NIONPUEMCMBA HASBHOCMI Bi/IbHUX (HAO/UWKOBUX
no BiOHoWweHHo 00 BACHUX nompeb) eeHepyrodux nomyxcHocmel. Taki NOMYMCHOCMI MOXCYMb
3'9B9mucss  BHAC/IIOOK — CKOPOYeHHS  BJIACHO20 — eHep20CNOMCUBAHHS, — BHAC/IIOOK — AKMUBHO20
eHep2o3bepexceHHa ma 8i0noBIOHUX 3MiH B 06CS3i ma acopmumeHmi NPOMUC/I0BOI NPOOYKUI.

KombiHosaHa cmpameeiss Hocums Hazsy "cnoxusay-pecysismop”. Take nionpueMcmao Kynye Ha
DI3HUX PUHKAX e/1eKmpoeHep2ito Mma NOCMAYae Ha pPUHOK MEXHOI02IYHUX NOC/Y2 CBil pe2ysiroBaabHUU



pecypc. ¥ pamkax cmpamezii, Moxcyms 6ymu peasizosaHi 08/ Cxemu: 3 MaHespeHUMU MexHO102iHHUMU
azpe2amamu ma 3 pes3epsHUMU eslekmpo2eHepamopamu [8].

MaHeBpeHe 0671a0HAHHS, MA€E BO00IMU MEXHIYHUMU MOXIUBOCMAMU PO3BAHMAXCEHHS 3a
CNOXCUBAHOK NOMYMCHICMIIO Y 200UHU CUCMEMHO20 MaKCUMyMy (ax< 00 NOBHOI 3ynuUHKU), npu4yomy 6e3
WwKoou 0219 fKocmi Npodykufi. [Monum Ha peaytosanbHUl pecypc MaHespeHo2o 061a0HAHHS
niONpUEMCMAA, 3’ 9BJISEMbCA Y CUCMEMHO20 ONEepamopd, 30Kpemd, Y pasi BUHUKHEeHHS degiyumy 6anaHcy
2eHepyroHUX NOMYyxHocmel 8 eHep2ocucmemi ma siocymHocmi 00CMamHix NiKoBux nomyxHocmed.

Pe3epsHull 2eHepamop, onepamusHO BMUKAEMBCS 00 Mepexd NiONPUEMCMBA, KOoJu 8Apmicmsb
BUPOBHUUMBA e/lekmpoeHep2ii 8 Hb020 CMAE HUMCHOK BI0 PUHKOBOI UiHU B «nikosul» nepiod dobu. |
HaBNaku, NIONPUEMCMBO KYNYe NIKOBY e/leKmpoeHep2ito 3a CNPUSMJIUBOI UIHOBOI KOH'HOHKMYpU,
3YNUHAKYU 3a3HaYeHUl eeHepamop. Lle nosieauye NPOXOOXEeHHS CUCMEMHO20 Makcumymy. Kpim moeo,
BiH MOXce bymu BKJIH0YeHUU Y NOMYXCHICMb 3a2a/IbHOCUCMEMHO20 pe3epay, Wo 0dE MOXU/IUBICMb 015
000amkKkoBoiI' onaamu MexHo102i9HUX NOC/Y2 MAKOo20 podY.

Cnid 3asHa4umu nNpuU UbOMY, WO b6YOb-9KA MEexHOsI02i4Ha NOoC/y2d HA ONMOBOMY PUHKY
ON/IaYYEMBCS UWe Y MOoMy BUNAOKY, AKULO BOHA NPeOCMAB/IeHA 3a KOMAHAOK CUCMEMHO20 0Nepamopa
(38iCHO, 3a HASBHOCMI BIONOBIOHO20 0020B80PY MiXC NIONPUEMCMBOM MA 0Nepamopom puHKy) [9].

BucHosKu. posedeHa suuje poboma, Haoana MoXJiuBiCms OXapaKkmepusysamu OCHOBI 3adayi
eHep2oMeHeOHMeHmy Ha NPOMUC/IOBOMY NIONPUEMCMBI 00 SKUX BIOHOCUMbCS CKOPOYEHHSI CNOXUBAHHS
NAIUBHO-eHepeeMUYHUX Pecypcis, WISXOM PO3POOKU MEXAHI3MIB 3MEHUWEHHS CNOXUBAHHS eHep2oHOCIiB
ma Kepysamu BUMPAamamu, a MAaxkox < payioHasbHa nosediHka ob'ekmy Ha puHKax ma po3pobka oo
eHep2emuyHoi cmpameeli.

OcmarHill  ¢akmop BK/IHYaeE B cebe aHami3 eKoHOMIYHO-MexHo/I02iYHUX ocobausocmel
BUpPObHUUMAA, W0 BU3HaYaroms Bubip muny 6azosoi cmpameeii, @ MakoX BCMAHOBIEHHS uiied ma
06rpyHmMyBaHHs 06cs2i8 CMpyKmypu NoNUMYy Ha eHepeoHoCii ma 8i0N0BIOHI NOC/TyeU, BK/IOHYArOHYU UiHOBI
npiopumemu ma obMexeHHs.

JlaHa nposedeHa XapakmepucmuKkad 3a0a4y eHepeemuy4yHo20 MeHEeOXMeHmy mda GopMyBaHHS
eHep2emuyYHoI cmpamezii' Ha NPOMUCIOBUX NIONPUEMCMBAX, 00CUMb BAXIUBA 018 YKpaiHu 8 nepiod
cumyauii 8 AKiti BoHa nepebysae, aoxce 003B0/ISE 3HAYHO NOKPAWUMU eHEP2oNOTIMUKY, W0 npu3sede 0o
eKOHOMII NA/IUBHO-eHepeemUYHUX pecypCis.
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Abstract

New data on the material composition of manganese and chromium wastes have been
obtained. According to the granulometric composition, manganese waste is not homogeneous and
contains particles of various sizes — from 1.37 mm to 269.26 microns. The content of manganese
and iron is low and amounts to 16.32 and 4.68, respectively. In their composition, a significant up
to 0.19% of the mass was found. the content of scandium.

In manganese waste, manganese is represented in them by brownite — Mn;Os(SiO4) and
ferrite — FeMnQs, the contents of which are 10.1% and 9.9%, respectively. Iron is mainly
represented by hematite (4.6%,).

It was found that the granulometric composition of chrome waste is not homogeneous and
requires preliminary grinding for further processing. The chromium content in the waste is 50.6%
by weight, which indicates the possibility of its direct use for further processing, without pre-
enrichment.

New data on the forms of metals in chrome waste have been obtained. Chromium in the
waste is represented as chromite. It was found that the base of chrome waste is represented by
chrompicotite, a mineral of the chromspinelide group of composition, % wt.: Cr —38.37+46.58, Fe
—10.2+12.89, Mg —6.17+7.18;, Al— 3.69+4.64; O — 31.91+39.6. Chromium oxide (Cr>03) in them
is represented as iron spinelides and magnesium — FeO-Cr>03 and MgO-Cr:0s. It is shown that the
rock-forming minerals in chrome waste are mainly represented by clinochrysolite and lizardite
from the serpentine group, rhombic and hexagonal syngony. The elemental composition of the
discovered minerals, % by weight: Fe — 1.67+8.63; Mg — 19.75:27.72; O — 46.37+54.48; Si —
15.28+19.14.



AHHOMayus

[Tony4eHbl HoBble O0aHHbIe NO BeuwecCmBeHHOMY COCMAasy MAapeaHueBbiX U XPOMOBbIX
omx0008. [lo 2paHy/loMempu4yeckomMy COCmasy MapeaHyesble Omxoobl He O00HOPOOHbI U
codepxcam Yacmuub! pasaudHol KpynHocmu — om 1,37 mm 0o 269,26 MukpoH. CooepxcaHue
MapeaHua u xesesa Huskoe u cocmasssem 16,32 u 4,68, coomsemcmsBeHHo. B ux cocmase
0b6HapyxeHo 3HayumesibHoe 0o 0,19 % macc. cooepicaHue CKaHous.

B mapeaHuesbix omxodax mapeaHey npeocmasied 8 Hux bpayHumom — MnzOs(SiO4) u
peppumom — FeMnQOs, codepxcaHus Komopbix cocmassisitom 10,1 % u 9,9 %, coomsemcmBeHHO.
XKenes3o, 8 0CHOBHOM, npedcmassieHo, 2emamumom (4,6 %).

YcmaHosieHo, 4mo No 2paHy1IoMempuYeckomMy COCMAasy XpoOMoBbie 0Mxo0b! He 0OHOPOOHb!
u mpebyrom npeoBapumesibHo20 U3MesibYyeHus 018 dasbHelwel nepepabomku. CodepxcaHue
Xpoma B omxodax cocmassisem 50,6 % macc., Ymo yKasbiBaem Ha BO3MOMCHOCMb NPSIMO20 €20
ucnosib308aHus 018 dasbHelwel nepepabomku, 6e3 npedsapumesibHo20 0602auleHUS.

[loJ1y4eHbl HoBble 0aHHbIE NO POPMAM HAXOXOeHUS Memasiios 8 XPOMOBbLIX OMX00ax. Xpom
B8 0mxo0ax npeocmassieH B BUOE XPOMUMA. YCMAHOB/IEHO, YMO OCHOBA XPOMOBbIX OMX000B
NnpedcmassieHa XxpoMnNUKOMUMOM, MUHEPAJIOM 2pyNNnbl XpomwinuHenudos cocmasd, % macc.: Cr—
38,37+46,58;, Fe — 10,2+12,89; Mg — 6,17+7,18; Al — 3,69+4,64; O — 31,91+39,6. Okcud xpoma
(Cr203) B HUX npedcmassieH 8 Bude WnuUHeaudos xene3a u mazHua — FeO-Cr.03 u MgO-Crz0:s.
[lokazaHo, 4mo Nnopoooobpasyroulue MUHepasabl 8 XPOMOBbLIX OMX00ax NPeocmassieHsbl, B
OCHOBHOM, KJIUHOXPU3OJIUMOM U /1U3apoumom U3 2pynnbl CepneHmuHoBs, pombuyeckol u
2eKCAa2oHa/IbHOU CUH20HUU. DJ1IeMeHMHbIU COCMas O0bHApyMeHHbIX MuHepasnos, % macc.: Fe —
1,67=8,63, Mg—19,75+27,72; O—46,37+54,48, Si— 15,28+19,14.

Keywords: manganese waste, chromium waste, elemental composition, phase composition,
chrompicotite, minerals, metal forms.

Kntoyesble c/108a: mMapeaHuesble OmMxo0bl, XPOMOBblIe OMX00bl, 3/leMeHMHbIU COCmas,
$azoBbIt cocmas, XpOMNUKOMUM, MUHEPA/Ibl, (POPMbI HAXOXOEHUS Memassios.

BsedeHue

V3bickaHue cnocoba pauuoHasbHol nepepabomku Mesikux omxodo8 om  0bo2auieHus
MAap2aHuesbIxX U XPOMOBBbIX Py UMeem NPUHLUNUAIbHOE 3HAYeHUe C MexHoI02u4eckol U 3Kos102u4eckol
moyKku 3peHus [1-8]. Vicnosib3oBaHue ux B Kayecmae 00NOJIHUMEbHO20 UCMOYHUKA Cbipbs (CpedHee
codepicarue 8 Hux xpoma 0o ~25 %) 0719 npoussBoocmBa peppocniasos obecnequm pecypcocbepexiceHue
NepBUYHO20 ChIpbsi U NO3B0OUM OOCMUYL OULYMUMO20 3KOJI02U4eCKo20 3¢pgekma 3a cyem
0CBO6OMOeHUS 3aHUMAeMbIX UMU meppumopud.

Ce200Hs1 Hakon1IeHHbIe 06beMbl MaP2aHUEBbIX U XPOMOBbIX OMX0008 ONPeOesIStom KpUumuyeckud
YPOBEeHb UX BJIUAHUS HA 2pyHMOoBbIe BOObI, BOOHYH (JI0pYy U OKPyxcarouwyto cpedy [9, 10, 11].

MenkoducnepcHble omxo0obl, 06pasyrouuecs Npu NOO20MOBKE Chbipbs, CO0epHam NOBbILEHHbIe
co0epxaHusl »eses3a u MapeaHuyd, CONOCMAasuMbie C UX COOepxaHuem B KOHOUUUOHHOM Cbipbe.
LLlupokomacwmabHoe ucnosib308aHue ux 8 MpadulUOHHOU MexXHOo02uU NPAKMUYecKU HeBO3MOMCHO U
02PAHUYEHO MeXHUYeCKUMU YC/I0BUSMU UX UCNOJ/Ib30BAHUS. Ce200HA HaKONJIeHHbIe 06bemMbl YKA3aHHbIX
omxodos docmuziu Makux macwmabos, 4mo BNOJHEe Mo2ym PAcCMAmMPUBAMbCS KAK BMOPUYHbLIE
CbipbeBble pecypchl 0/151 00BOJIbHO KPYNHO20 MemMasiiypeudecko2o Npou3so0CmaAa.

Mesikue omxo0bi, 06pasyroujuecs NpU COPMUPOBKE UCXOOHO20 OKYCKOBAHHO20 CbIPbS, HE MO2ym
b6bImb B03paAlLEHbI K Nepepabomke mpadulyUOHHbLIMU MEXHOI02UYeCKUMU npoyeccamu. 1o02omoBKa K
OKYCKOBAHUIO MEJIKUX 0MX0008 CONPOBOXOAemcs onpedesieHHbIMU U30epxKamu. Bo3spaueHue ux 8
MPAdUUUOHHBIU  MexHo/I02uYeckull  UUK/T BO3MOMCHO NOCMOJIbKY, NOCKOJIbKY OHU No00aromcs
OKYCKOBAHUIO C MAKCUMAJIbHO HU3KUMU U30epxKamu no020moBKLU.

Haubosee  pacnpocmpaHeHHbIl  cnocob  OKYCKOBAHUS — MeJIKUX — PYOHbIX — Mamepuasos,
KOHUEHMPAamoBs, a MAakxe MesiKooucnepcHbiXx omxo0os om obo2auieHus pyo — a2/ioMepayus, Komopas
peasiuzyemcs npu memnepamype 1450 °C. Menkue yacmuusl npu maxkol memnepamype oax;ce 6J1u3Ko
He nooxodsm K COCMOSIHUK pad3MsieyeHus, MAk Kak npouecc obecneyusaemcss nNpu BbICOKUX
memnepamypax — 1600-1700 °C [12, 13]. Obbi4HbIe a2/iomepayuoHHbIe MAalUHbI MAakue memMnepamypb|
He Bbioepxcusarom. Ce200Ha a2/iomepayust He Npeocmasifsemcs 3peKkmuBHbIM, KAk ¢ MOYKU 3peHUs
MexHOo/102UuU, MAkK U C 3K0102U4eCKol CMOPOHbI. Bmopoll WupoKo ucnosib3yembil cnocob N0020moBKuU



MeJsIKoouCnepcHo20 Mamepuasnaa K nepepabomke — OKYCKOBAHUe Nymem 0p2aHu3ayuu Npou3soocmaad
okambiwed. [lpouecc mpebyem 3HAYUMESbHbIX U30EPXeK: U3MeslbYeHUs MesIKuX 0mxo0os 00
oucnepcHo20 COCMOSHUS, PpAacxod CBS3YWUX Mamepuasnos, UCNO/b30BAHUE O00NOHUMEIbHO20
obopydosaHus [10].

B Hay4Hol Jsumepamype U3BeCmHO He3HayumesbHoe Kosaudecmao pabom, NOCBAUWLEHHbIX
peuwleHuro Bonpoca nepepabomku MesKooUCNepCHbIX XPOM-, MapeaHeucooepHcaujux omxooos [14, 15,
16]. O0Hako, 8 cu/y 60/bWUX KANUMA/bHbIX 3amMpam U XecmkKux mpebosaHul, NnpeobsasigemMbiX K
JKOJI02Ul, CBA3AHHbLIX C 6O/IbWUMU BbIOPOCAMU NAPHUKOBLIX 24308, BHEOpeHUe UX B8 Npou3Bo0CmBO
coepxusaemcs u He Haxooum WuUpPOKO20 NPUMEHEHUS.

Cneuuguka opeaHuzauuu U  paspabomku  mexHosoeuu 019  Nepepabomku  Xpom-,
mapaaHeycooepxawux omxo0o8 mpebyem 3HAHUS BeWecmBeHHO20 UX cocmasd, ocobeHHocmell
CMPOoeHUs U Opyaux uU3UKO-XUMUYECKUX XapaKkmepucmuk.

B Hacmosuweld pabome npusedeHbl pe3ysibmamsl BeWeCmBeHHo020 COCMAasd MAp2aHUeBbIX
omxo0008 om obozauwjeHus mapeaHuesbix pyo [e30uHcko2o FOKa u xpomoBbiX omxo0o8 [JoHCKOo20
rOKa.

Memodb! uccnedosarus

S1lemeHmHbIe COCMasbl 0NPeoesisiiu C NOMOWbH MACC-CNeKMPOMempa C UHOYKMUBHO-CBA3AHHOU
nnasmou Agilent 7700 Series ICP-MS (CLLIA), memodomM onmuyeckol 3MUCCUOHHOU Cnekmpomempuu
(Optima 2000 DV ¢ uHOYKUuoHHo-cBA3aHHoU naasmol  ¢upmbl  «Perkin — Elmer  SCIEX»),
2paBUMempuUYeCcKUM U XUMUYecKul memoob! aHaau3d.

PeHmezeHopa308bI0 aHanu3 npob npoBoousIuU ¢ Ucnosb3oBaquem npubopa D8 Advance (Bruker AXS
GmbH), a-Cu, HanpsceHue Ha peHmeeHosckol mpybke 40/40. Obpabomka Ougppakmozpamm
npoBoou/Iack € NOMOUIbKO NPO2PAMMHO20 obecneveHuss EVA. Pacwugposku npob u nouck ¢as
OCYWecms/issiu ¢ NOMoWb npoepammel Search/match ¢ ucnosib308aHuem basbi OaHHbIX Kapmoyek
ASTM.

Kpucmannoonmuy4eckue adanusbl npob Nposoousiu  C  UCNOJIb30BAHUEM  pAacmpoBO20
2/1eKMPOHHO20 MUKPOCKoNa U Mukpockonos Olympus BX-51 u Leica DM2500.

Pe3yibmamai U Ux 06cyxcoeHue

SnemeHmHbIU U Pa308bIt COCMAB MAP2AHEL,COOEPHALLUX OMX0008 NOKA3aHkI B8 Mab. 1, 2.

Tabauya 1
InemeHmHbIU aHaIu3 Map2aHyesbiXx 0mxodos
InemeHmbl CodepicaHue, % macc. InemeHmbl CodepitcaHue, % macc.
@) 44,64 K 0,258
Mn 16,32 Ca 16,631
Fe 4,68 Ti 0,167
Na 0,28 As 0,04
Mg 0,831 Cu 0,012
Al 1,38 Zn 0,072
Si 7,04 Pb 0,244
P 0,022 Sr 0,133
cl 0,038 Ba 6,521
S 0,682 Pb 0,002
Tabauya 2
Pe3yibmama! NOJ1yKOAUYeCmBeHH020 aHau3d omxo0os
MuHepasbl ®Qopmyna CodepixcaHue, % macc.
Calcite Ca(C0Os) 41,2
Quartz, syn SiO; 13,0
Braunite-10Q, syn Mn70s(Si04) 10,1
Bixbyite, ferrian FeMnO; 99
Baryte BaS0Oq4 6,6
Pigeonite Mgo.s9F€0.23Cdo0.085I03 6,0
Dickite-2M1 Al:Si205(0OH)4 56
Hematite, syn Fei1.95703 4.6
Iron Manganese FesMn; 3,0




Kak 8udHo Ha puc.1 epaHysomempuyeckul cocmas MapeaHuesbix omxo0o8 He 00HOPOOeH u
codepxcum Yacmuub! paziudyHol KkpynHocmu —om 1,31 mm 0o 269,26 MUKPOH. B HeKomopbix 4Hacmuuax
06HApPYHEHO 3Ha4uUMesIbHoe ao 0 7 9 % macc. coaepHaHue CKAHOUS.

um

Puc. 1 Pe3ynbmamsi SEM-aHasiuza
YemaroseHHbIU He0OHOPOOHbIU 2paHy1IoMempuyeckuli cCocmas Map2aqHuesbix 0mxo008 ¢ 00HOU
CMOPOHBI, U HU3KOE COOepytaHue B8 HUX MAapeaHud U Xesnesa ¢ opyol, Bbi3biBaem HeobxooumMocmsb
nposeodeHuUs 00NOJIHUMEIbHO20 UX U3MeJIbYeHUS U 0602aujeHUs.
Pe3yibmamai ¢pazo8020 COCMABA XPOMOBbIX 0MX0008 npedcmassieH 8 mabi. 3.

Tabauya 3
[losykonu4ecmBseHHbIlU COCMAas XpoMOBbIX 0Mx0008 0b02aueHUs]
HaumeHosaHue ®opmyna %
Xpomum (Feo,3031MQgo,8995)(Cro,s56Al0,28)204 50,6
KiuHoxpu3sosium MgsSi>0s(OH)4 382
Jluzapoum — 1T (Mg, Al3((Si,Fe)205)(0H)4 86
KnuHox/op Mgz sFei,65Al1,55i2,2Al1,8010(OH)s 2,6

Ha puc.2 npedcmassieHbl — pe3ysibmamsbl — MUHEPAaaoeu4eckux  ucciedosaduld — npob
Xpomcooepiaujux omxooos B8 pe)fCUMe COMPO B umMmmepcuoHHoU cpede.

|
— 3%
Puc.2. ®omozpagus Luﬂuqba xpomosoeo omxoda, 100x
8 pexcume COMPO 8 uMMepcuoHHoU cpede
OcHoBy mampuubl wauga npedcmassgem XpoMNUKOMUM (MoyYyka 2), MuHepas 2epynnbi
XPOMWNUHEIUOo8, Kybu4yeckol U 2eKCaoKmMasopu4yeckol CUH2OHUU. YCmaHoBieHHbIU cocmas
71eMeHmMoB B MuHepasie 8apbupyem 8 npedesnax, % macc.: Cr — 38,37+46,58; Fe — 10,2+12,89; Mg —
6,17+7,18; Al —3,69+4,64; O—31,91+-39,6.




lopodoobpa3zyrouue MuHepass! (Moyka 1) npedcmassieHbl, 8 OCHOBHOM, KAUHOXPU30JUMOM U
J1U3apouMmom U3 2pynnbl CepNeHMUHOB, pombuyeckol U 2eKCa2oHabHOU CUH2OHUU. L{Bem om memHo-
3e/1eHo20 00 4epHo20 paszHoU UHMEeHCUBHOCMU. [lokazamesiu npesiomMaeHuUss HenocmosiHHble. B
UMMEpPCUOHHOM Npendapame MUHepasibl aHU30MPONHble. S/1eMeHMHbId cocmas 0bHAPyHeHHbIX
MuHepasnos, % macc.. Fe—1,67+8,63; Mg—19,75:27,72; O —46,37+54,48, Si— 15,28+19, 14.

MonyyeHHble pe3y/ibmamsl MUHEPaso2u4eckux ucciedoBaHull Xopowo coanacytomcst C 0aHHbIMU
peHmeeHogazoso20 memooa aHasnusa (mabs.3).

SEM-EDS u3zmepeHusi MUKPOMOPGOI02UU U 3/IeMeHMHO20 COCMABA MUHEPAsio8 NOKA3A/IU HAUYue
B OCHOBHOU baze MHOeCmAaa MUNUYHbIX YaCmuy, HenpasusbHoU ¢opMbl; XPOMNUKOMUMA, 2eMamuma
U Memasiu4eckozo xenesa (85, 14%) ¢ skirodeHuamu xpoma (4,7 1%) u kpemHus (10,15%).

B ¢asze xpomnukomuma ObHApPyXeHbl BKIYEHUs Memasiiudeckol meou. EDS-aHanus
nokasbisaem B8 HUx 96,63% Cu u 3,37% Cr.

Pe3yibmamasi MUHepano2u4eckux ucciedosaHull u peHmeeHohazos020 aHaau3a ucc1e00BaHHbIX
npob xpomosbix 0mx0008 nokaswisarom, 4Ymo Cr:0z B HUX B 3Ha4umesibHolU CmeneHu CBS3aH B
winuHeauobl xeneza u mazHus — FeO-Cr203 u MgO-Crz0:s.

[los1y4eHHble HoBble O0dHHbIe UCNO0JIb30BAHbI B8 0d/ibHEUWUX pacdemax OIS Npu20moBJIeHUs
KOMNJIeKCHOU WUXMbl HA OCHOBE MAap2aHueBblX U XPOMOBbIX OMX0008, A MAKMe Npu u3y4eHuu
nosedeHusi KOMNOHeHMOoB 0MX0008 NPU HU3KOMEeMNepamypHOM BOCCMAHOBUMEIbHOM 06X u2e WUXMb!
mBepobIiM Y2/1epo0oM.

MIcmoYHUK pUHAHCUPOBAHUS

ViccnedosaHusi NpoBOOWIUCL B PAMKAX 2PAHMOBO20  (PUHAHCUPOBAHUS MOJIOObIX YYeHbIX
Komumema Hayku MuHucmepcmaa 0bpazosaHus u Hayku Pecnybiuku Kazaxcman Ha 2023-2025 200b1
no npuopumemHoMy HanpasseHuro «leosoeus, 00b6biHa U nepepabomka MUHEpPasbHO20 U
Y2/1eB000POOHO20 ChIpbSl, HOBbIE MAMeEpUdsbl, MexHoso2uU, 6e3onacHsle u3oesus U KOHCMPYKuUU»
npoekma AP19576391 "Paspabomka UHHOBAUUOHHOU MEeXHO02uU NOJIYYeHUS HOBbIX CNJIdBOB U3
HAKONJIeHHbIX HEKOHOUUUOHHBIX MHO20KOMNOHEHMHbIX XPOM-, MdpaaHel, COO0epaujux omxodos8 C
npumeHeHuem Big Data".
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