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ARCHITECTURE

ON THE PROBLEM OF MEDIEVAL ARCHITECTURE OF AZERBAIJAN. LANDSCAPE AND
STRUCTURAL ELEMENTS OF BUILDINGS IN CARPETS

Amenzade R.

ANAS, Institute of Architecture and Art,
Doctor of Architecture, Professor
Azerbaijan, Baku, G. Javid Ave., 31

K ITPOBJEME CPEJJHEBEKOBOI'O 30/ TYECTBA A3EPBANUKAHA. TAHIAIIA®T U
KOHCTPYKTHUBHBIE JIEMEHTBI CTPOEHUAM B KOBPAX

Amen3sane P.

HAHA, Uncmumym Apxumexmypul u Hckyccmaa,
OQ0KMOp apxumexmypul, npogeccop
Asepbaiioscan, e.Baky, np. I [{ocasuoa, 31
https://doi.org/10.5281/zen0do.10728454

Abstract

Carpets are an exceptionally important component - both functional and artistic (art object) - of any size
interior - from a poor shack to luxurious palace apartments. They were an integral part of the interiors of various
social strata of society. Carpets covered the floors of religious, memorial and civil buildings, thus becoming asso-
ciated with the very concept of architecture. The carpets are characterized by a clear compositional structure, the
idea of the rhythm of divisions, color, ornaments (geometric, floral), features of decorative design, subordinated
to architectonics, technical tricks, and all this contributed to the emergence of the unparalleled beauty of carpets -
high-quality works of decorative and applied art

The article focuses mainly on the carpets from Azerbaijan, in particular from Tabriz carpet weaving school,
the so-called "narrative" carpets.

AHHOTAN NS

KOBpBI SIBJIIIOTCS MCKITIOYHTEIHFHO BaXKHOHU COCTaBJ‘IHIOH.IefI — KakK q)YHKHHOHaHLHOﬁ, TaK U Xyz[O)KeCTBeHHOﬁ
(apT-00BEKT) — MHTEpBEpa JIF000T0 pa3Mepa — OT OSTHOM JTaYyTH 0 POCKOIIHBIX ABOPIIOBBIX anapTaMeHToB. OHH
OBUIH HEOTHEMIIEMOM YaCThIO HMHTEPLCPOB pa3JIMYHBIX COUAJIBHBIX CIIOCB 06H.[CCTBa. KOBpLI TMOKPbIBAJIN MOJIbL
PCIUTUO3HBIX, MEMOPHUAJIIbHBIX U T'PAKIAHCKUX 3,IlaHI/II>'I, TEM CaMbIM CTAHOBACH aCCONUHMPOBAHHBIMHA C CAMUM 110-
HATUCM apXUTCKTYPhI. KOBpaM CBOMCTBEHHA YeTKas KOMIIO3UIIMOHHAA CTPYKTYypa, UACA PUTMUKHU I[eﬂeHHﬁ,
nBeTa, OpHAMCHTOB (FCOMeTpI/I‘IeCKI/IX, paCTI/ITeJ'ILHBIX), ocobeHHOCTER JACKOPAaTUBHOI'O Oq)OpMHeHI/ISI, IIOAYHUHCH-
HBIX apXUTECKTOHUKE, TCXHUYCCKUX IMTPUEMOB, U BCE OTO CII0COOCTBOBAJIO BO3HUKHOBEHUIO HCHpEBSOﬁI{EHHOﬁ Kpa-
COTBI. KOBPOB - BBICOKOKAQYCCTBCHHBIC IMTPOU3BEACHUA JCKOPATUBHO-TIPUKIIAAHOTO UCKYCCTBA

B cratbe ocHOBHOE BHUMAaHHUE yAeseTcs KoBpaM u3 AsepoOaiiikaHa, B 4aCTHOCTH TeOpH3CKOil IIKOIIBI KOB-
POTKA4Y€CTBA, TAK HA3bIBACMbBIM «HAPPATUBHBIM)» KOBpaM.

Keywords: Azerbaijan, medieval architecture, subject carpets, monumental buildings, structures, gardens
and parks

KiroueBble cjioBa: A3ep6al71z[>1<aH, CPCAHCBCKOBAA ApPXHUTCKTYpA, CHOKCTHBIC KOBPbI, MOHYMCHTAJIbHbIC
CTPOCHUS, KOHCTPYKIUH, CaAbl U TapKH

KoBpHI - UCKITIOYUTETBHON 3HAYMMOCTH KOMIIO-
HEHT - ¥ (PYHKIIMOHAJBHBIN 1 Xy/I0’)KECTBEHHBIN (apT-
00BeKT)- TI000H BeTMUNHBI HHTEphepa — OT OeTHOH J1a-
Yy>KKHM 10 POCKOILIHBIX ABOPLOBBIX alapTaMeHTOB. B
CaMOM JICJIC, KOBPbhI CYHUTAIUCh HCOTHEMIICMBIM MPECI-
METOM MHTEPLEPOB CAMBIX PA3HBIX COIMMAJIBHBIX CJIOCB
obmecTBa. KoBpHI yCTHIIAMH TIOJBI KYJIBTOBBIX, MEMO-

PHAIBHBIX W TPAXXIAHCKUX CTPOCHHUH, CTAHOBSCH Ta-
KHM 00pa3oM CBSI3aHHBIMH C CAMHM 3aMbICJIOM apXH-
tektyphl (3,C.44-51). BecbMa BbIpasuTeNeH MpPUMEP
koBpa «llleiix Cedu an /IuHay, COTKAHHOTO IS Me-
yetn ["anaunxana B Apnedune (kosep «llleitx Ceduy,
1539 r., my3eit Bukropun u Ans6epta, JIonm0H), KOTO-
PBIii B TOYHOCTH COOTBETCTBYET Pa3Mepam ero MoJiesb-
HOTO 3aJa.


https://doi.org/10.5281/zenodo.10728454
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KoBpamu 1r00yroTCS HEU3MEHHO, UM XapaKTepeH
YETKUI KOMIIO3ULIMOHHBIN CTPOMH, Ues pUTMa 4JIeHEe-
HUW KOJIOPUT, OPHAMEHTHI (T€OMETPUUYECKUE, PACTHU-
TEJIbHBIC), OCOOCHHOCTH JEKOPATHBHON pa3paboTKH,
MOTYMHEHHBIE APXUTEKTOHHUKE , OecprMepHOW Kpa-
COTBI I[BETOBOH s/, TEXHHUECKUE MTPUEMBI, U ,BCE 3TO
CIIOCOOCTBOBAJIO MOSIBICHUIO OECIIPUMEPHOH KPacoThl
KOBPOB -BbICOKOKAYECTBEHHBIX IMPOU3BEACHUN NEKO-
PaTUBHO — NPUKJIIAJHOIO UCKYCCTBA .

K paccmoTpenuto mnpuBi€YEHbl B OCHOBHOM
KOBpHI AzepOaiikaHa, B OCHOBHOM TaOpH3CKOH KOB-
POTKaueCKOM IIKOJBI , TaK Ha3. CHOKETHBIE KOBPBL,
MMEIONNe IMUPOKOE pachpocTpaHeHue. TemaTuka
9TUX KOBPOB HeHCUepIiaeMa, M, IMEHHO OHU COJepkKaT
HECKOHYaeMbIil BU3YyaJbHBIN DSl CLICHOK IIOBCEIIHEB-
HOW >KM3HM HapoJia, 3TO - CIOXKETHl HA MPOU3BEIICHUS
BOCTOYHOMW TIO93MH CPEIHEBEKOBBIX KIIACCHKOB, MOPT-
pETHI MpaBuTeNieH, JaHa( Tl CTPaHbI, CIIEHKH TPY-
JIOBBIX CBEPILIEHUN HapO/1a, UCKIIOYUTEILHOM KPacoThl
MpoU3BeIeHUsT apXUTEeKTyphl. K paccMoTpeHuto npu-
BJICYCHBI B OCHOBHOM KOBpHI A3ep0aiikaHa, i, B 4acT-
HocTH Tabpu3cKoi KOBPOTKAYECKOH IIKOIIBI , TAK Ha3.
CIOKETHBIE KOBPBI, UMEIOLUE ITUPOKOE pacpoCTpaHe-
Hue. TemaTnka 3TUX KOBpOB HeUcueprnaema, i, IMEHHO
OHHU COJIEP>KaT HECKOHYAEMbI BU3YyaJIbHBIN Pl Cle-
HOK TOBCEJIHEBHOM XM3HU HAPOJA, 3TO - CIOKEThl Ha
MPOU3BE/ICHUS] BOCTOYHOI TI033UH CPEIHEBEKOBBIX
KIIACCUKOB, TOPTPETHl TpaBUTENEH, JTaHIIa(ThI
CTpaHbl, CIEHKH TPYAOBBIX CBEPIICHUH Hapona, UC-
KIIIOYUTENIbHON  KpacoThl TMPOU3BEIEHUS apXUTEK-
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TypBI.ABTOPOM PaccMOTPEHBI KOBPHI C , KOTOPBIE BO3-
MOJKHO TTOJIPa3/IeNUTh Ha TP TPYIIEL: 1) KOBPHI ¢ ap-
XUTEKTYPHBIMH OOBEKTaMH, 2) KOBPHI C JIEMEHTaMHU
apXHUTEKTYpHI, 3) KOBPHI C «dapbaramm». KoBpsl mep-
BOIl TpyMITEI, B CBOIO OYEPEh MOXKHO CTPYIIIHPOBATH
Ha a) KOBPBI C YETKO 0003HAYCHHBIMU OCSIMA CHUMMET-
pUM BCeil KOMIO3MLMH, 0) KOBPHI CO «CBOOOHBIMY»
WM XUBOIHUCHBIM PACIIOJIOKEHUEM apXUTEKTYPHBIX
ctpoeHuil. KoBpbl BTOpOHl TpymIbl COAEpXKAT KOH-
CTPYKTHBHBIE 3JIEMEHTBl APXUTEKTYPHBIX COOpPYXKe-
HUI, B TOM YHCJI€ apKH, KYI0JIa, KOJOHHBI, U Ip. K KoB-
paM TpeThel rpyIbl MOXHO OTHECTH KOBPEI C «4apba-
raMu», YCJIOBHO H300pa)XalOUIMMH apXUTEKTypHO
paciIaHMpOBaHHbBIE TAPKH, HEOThEMJIEMbIE COCTaBHBIE
YaCTHU KaK OTAEJIBHO CTOSIIUX 3AaHUN U COOPYKEHUHU
(Kemku, KyJIbTOBBIE U Ap.), TaK U apXUTEKTYPHBIX KOM-
IUIEKCOB (KYJIbTOBBIE, TBOPIIOBBIE, TPAXKAAHCKHUE).
W3ydyenue 3TUX rpymnm, KOBPOB yOSKAaeT 3pUTeIst
0 TiIyOOKO# OCBEOMJIEHHOCTH M SICHOM HpE/ICTaBiIe-
HUU TaJaHTIUBBIX KOBPOJENIOB Ha BOCIPHUATHUE SIBIIE-
HUH KakK €INHOTO LIeJIOTO, 3HAHUIX 00 OCHOBAX 30/14e-
CKOTO MCKYCCTBa, CPEACTBAaX FapMOHU3AIH KOMIIO3H-
LU MOHYMEHTaJbHBIX CTPOEHUH,, B TOM YHUCIE
MIPOTIOPIMAX, METPE M PUTME , MacIITAOHOCTH, I[BETE.
B 10 k€ BpeMsi 3TO IMOLMOHAIILHO HACBIIIEHHbIC BEIH-
YECTBEHHBIC MTOJIOTHA PE3yIbTAT CO3UIATENHHOTO KO-
JIEKTUBHOTO TpPyJa 0€3BECTHBIX TE€pOEB, CO3AABABIINX
TeHUAJIbHbIE IPOM3BENICHNS UCKycCcTBa. ViccaeqoBanne
MHHUATIOPHOX KUBOIMCH U KOBPOB, X Hay4HbIH aHa-
JIU3 MPEICTABISET «BBIAAIOLIUIICS UHTEPEC AT BbISC-
HEeHHUs1 O0Iel KapTHHBI apXUTEKTYPhl U CBS3aHHBIX C
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Helt obnacTelt TBopUecTBay oTMeuaeT mpod. A. Caam-
3aze (1,209).MMeHHO TI0I0OHBIN MOIX0T TIPaBOMEPEH
JUISL TIPEACTABJICHUS TAHOPAMHON KapTHHBI KOHKPET-
HOW HMCTOPUYECKOM Cpenbl, CBS3CH apXUTEKTYPHBIX
CTPOEHUH ¢ 2MOXO0H, OTpaxaromieil 00bEKTUBHBIE 3aKO-
HOMEPHOCTU COILMANIBHBIX M JIYXOBHBIX IMPOIECCOB C
MOJUTUYCCKUMU PEATTUSIMU, C KYJIbTYPOHi, C MCIaMOM,
CJIOYKHOM PeNnnuruo3Ho — Gpuirocockoit CHCTEMON.

Kax ormeuanocs, cpeau KOBpOB NEPBON I'PyMIIbI
MOJKHO BBIICTUTH a) KOMIIO3WITUHM TMOCTPOCHHBIC Ha
OCSIX KOMITO3UIIMU M 0) KUBOIHCHBIC KOMITO3UIINH.
Komnoszunus koBpoB, 1o Ha3BaHueM «Bpemena roga»
B) CTPOHTCS Ha OCSIX KOMIIO3UITIH, MECTO HX TIepeceye-
HUS TIOJYEPKHYTO KPYMHBIMUA MEAadbOHAMH Pa3HBIX
KOH(HUTryparuii.(0BaJl, MHOTOIPaHHUK, KPYT — I[BETOY-
HBIH BEHOK JTUOO KPYT OXBaYCHHBIA 3HAKaMU 30]IMaKa,
IEHTP KOTOPOr0 KAaHOHWUYECKH 3aHHUMAET KapTHHKA
paHIIEeBY TPEIECTHOMN KCHIUHBI U MYyX4UHBI. OCHOB-
Has YacTh KOBpa PAcuWICHCHAa Ha YCTHIPE CaMOCTOsI-
TeNbHBIC WACHTHUYHBIC YacTH, OOBEIMHEHHBIC OOIIeH
JIOTUYECKH NOCIIEA0BATENbHON CIOKETHOU JMHUEH. B
Ka)XT0M U3 HAX OCHOBHOE MECTO 3aHMMAaeT MOHYMEH-
TaNBHOE CTPOCHHE, BMECTE C TEM CYIIECTBYIOT KOBPHI,
B KOTOPBIX CTPOCHHE HAJIMYECTBYET JIUIIb B JABYX W3
HUX, U, TIIe TaKXKe BBIICPKUBACTCS MPUHIIAIT MITKOTO
MepETeKaHUs B MPUPOTHOE OKpYKeHHE. B KoBpax «ku-
BOIUCHOW» WJIM CBOOOAHOM KOMIIO3UIIMM CTPOCHUSIM
HC «3adaHbl» OrpaHUYUBAIOIUC paMKH, B HUX KOMIIO-
3UNKSA — MOPA3UTEIbHO IEJIOCTHA, ApXHUTEKTypa H
narauadT UMEIT HapuTeTHoe Haudano. K atoi ke
TPYIIIIe MOKHO OTHECTH KOBPHI, B KOTOPHIX IIEHTPAJb-
HOE MECTO 3aHMMaeT eJUHCTBEHHOE CTPOCHHE, 3aKIII0-
YEHHOE B PaMKy WHBIX KOHQHUrypaiui, «BBICTYIIA0-
mee» cpeau OyHHOW IJMCTBBI JEPEBHEB, IIBETOUHBIX
TUPJISTHI U T1p. J{71s 3TUX KOBPOB 0COOCHHO XapaKTepHa
BU3yallbHAst U (PU3MUYECKAs CBSA3b, CAWHEHHE C MIPHUPO-
qoit. XKuonucHsli ganmmadT, 3amedatensHast Giopa
- pa3HOOOpa3Has TBIITHAS PACTUTEIHHOCTh COOTBET-
CTBYIOIL[asl BpEMEHH To/a, (hayHa - MTHIIbI, dKUBOTHBIE
U PBIOBI, TPYIIBI KPECThSIH — U BCE ITO BMECTE B3SITOE
COCTaBJIICT KOHTEKCT IJIsI MOHYMCHTAJIbHBIX CTpOGHI/Iﬁ
HMEIOIIUX OCOOYI0 JKHBOCTh BOCHPHSTHSA. BOpIIOphI
KOBPOB —0C00as, HHTEpeCHeHIas TemMa, T/Ie 3a1aeTCs
COOCTBEHHBIH aJTOPUTM TOBECTBOBAaHUS - OpHAMEH-
TANBHOTO, IIBETOYHO-IMCTBEHHOTO, aHTPOIIOMETPHYE-
ckoro (morpyaHoe m3o0paxeHue). Hamnbonee gacTel B
moJ0OHBIX KOBpax ['eit — mevers (Tabpus, FOx. Asep-
Oaifmkan), map3oneir Ompmkaiity (Cynranme, HOx.
Asep0aiimkan), msoper; Aanu — Kany (Mcdaxan), 18o-
peu Krecudon (ua tepp. Upaka), pparMeHTsI 1BOPIIO-
Boro KoMIuiekca [lepcernoss (oaHa U3 CTOIHI] UMIIEPUN
AXEMEHHUJIOB), CIIOBOM, BBIJAIOIINECS CTPOCHHUS, BO3-
BCJICHHBIC B PA3HBIC BPEMCHHBIC OTPE3KH, APKUE U 3pEC-
Jple 00pa3Ibl THITOJIOTHYECKU OOIIMX TPYII apXHUTEK-
TYPHBIX 3JJaHUN B COOpYy)eHHH. Kak HCTHHHBIE MPOU3-
BEJCHUS 30MYECKOTO HCKYCCTBa OHH O00JaNaroT
JCTETUYECKOH IEHHOCTBIO BBIXOJINEH JaleKo 3a
PaMKH STMOXH U CTPaHBI. B HUX MpoCieKuBarOTCs OrIe-
PEKaBIIIHE CBOE BpeMsi HOBATOPCKHUE pa3padOTKH, pac-
KPBIBIIUECA B MOCICAYIOUINE OII0XU, TPpAAUIIUH, OTBE-
YaBUIMEC ITIOCTABJICHHBIM 3aJladyaM, 3JICMCHTHI U MOTHUBBI
CTaBIINMEC YHUBCPCAJIbHBIMU.

Komrmo3uniionnas pa3paboTka KOBPOB, B KOTOPBIX
JlaeTCsl TOT MIIM MHOW KOHCTPYKTHBHBIH y3€J1 MIIN 4acTh
CTPOCHHSI MMeeT Ooratoe pasHOOOpa3ue NPUMEpPOB -
KOJIOHHBI, apKH, KYyIoJia, CTaJaKTUTHI, TOAKYIOJIbHbIE
KOHCTPYKIMHU. VIMEHHO KOHCTPYKIIMU JAIOT BO3MOX-
HOCTb TOHATh HEMCTOIMMOCTh UAEH U MHOrooOpasue
HMH)XEHEPHO — TEXHUYECKHUX IPUEMOB, a UX YCOBEp-
LIEHCTBOBAHUE HEMPEMEHHO BJIEKJIO H3MEHEHUS B IIPO-
CTPaHCTBEHHOM pPEIICHUU CTPOCHUH, Oymydd HEmo-
CPEACTBEHHBIM HCTOYHHKOM XyJO0XKECTBEHHO — 00pa3-
HOT'0 BO3JEUCTBHUAL.. ..

BborarcTBo Moan(uKanny KymoaoB ONPEAEIIoch
TUTIOM CTPOCHHS, N30paHHON KOHCTPYKTHBHOW CHCTE-
MOM - C LeIbIM KOMILIEKCOM 3aad, 3CTETUYECKUMU
BO33PEHHSMH 3IIOXH, MACTEPCTBOM 30/14ero. B BeIOOpe
KYHNOJBHOTO TMEPEKPhITUS CYLIECTBEHHOE 3HAa4YCHUE
IpUoOpeTany NOAKYNONbHbIE KOHCTPYKIUH, KOTOPBIM
MIPUABAJIOCHh UCKIIOUUTEIbHOE BHHUMAHHUE, KaK BaXK-
HOMY 3BEHY BCEH KOHCTPYKTHUBHOM CHUCTEMBI, TEKTO-
HUKE 3[1aHHs, OT KOTOPOH 3aBHCUT yCTOMIMBOCTb CTPO-
€HHs, €ro HaJeKHOCTb. Ilepexox OT CTeH Kopmyca
CTPOEHUS K KyNOJIbHOMY HEPEKPBITHIO OCYLIECTBIISA-
€Tcd TOCPEACTBOM MOJAKYIOJBHBIX KOHCTPYKLUI,
CpeIy HUX MOKHO BBIIEIUTh HECKOIBKO OCHOBHBIX Be-
JOyIIUX JIMHANA, IMEIOINX MHOT000pa3nue BapuaHTOB —
TPOMIIBI, CTAJIAKTUTOBBIE U IMTOBHUIHBIC Mapyca, Ie-
pekpenuBaroniyecs apku. HoBaropckue TeHACHINH B
00JIaCTH TOAKYIOJIbHBIX KOHCTPYKIMH CYIIEeCTBEH-
HBIM 00pa30M HOMOJIHSUIN U 000TaIlalId KPYT UX BapH-
AHTOB, COCTOSIBUIMM U3 ApXUTEKTYPHBIX UIECH MOXH.

Bes M3BICKAaHHOCTB BBIBEICHUS KyIOJa, MOKOS-
LIerocs Ha MOJKYTOJIBHBIX KOHCTPYKIUAX MepeaacTcs
CTONb JK€ HACBHIIEHHBIMH JIE€KOPAaTHUBHBIMH CpEJ-
CTBaMH B IIEJIOM psijie KOBpOB. B OosbIioM unciie KoB-
POB «HaMa3JbIr» (MOJMTBEHHBIC) KOMITO3HIUS pella-
€Tcs MOCPEICTBOM HM3BICKAHHO MPOPHUCOBAHHBIX apoK,
OTIMPAIOIINXCS Ha KOJIOHHBI 0€3 WiH - ¢ 0a3aMu | Ka-
NUTESIMH, H300paXeHHs KOTOPBIX 3a4acTyl0 He-
CKOJIBKO JaJICKH OT PeajibHBIX, C BUCSIIEH 1O LIEHTPY
«lompoy» - mammoi Ba3000pa3HOi MPOPUCOBKU. MHOI
BapHaHT - CapeHHbIe apKH(2) WIIH XKe TPU apOuKH, TJe
CPEIHASA - HECKOJIBKO IINPE CUMMETPUYHBIX, H, TAKXKe
OINHUPAOLINECS Ha TOHKOCTBOJIBHBIE OMOPBI, 3a4aCTYIO
crapeHHble. X pasHooOpasne B KOBpax onpeessieTcst
HE TOJILKO IIPOPHUCOBKOM, HO 1 OOJbIIeH HaCHIIEHHO-
CTBIO IEKOPAaTUBHOTO PELICHHS, a 3TO OOMIIHE TBIIITHO-
LBETYIIUX PACTUTENBHBIX MOTUBOB, «JIPEBO JKU3HUY,
XOTS BCTPEYAIOTCS U IPyTHE BapHAHTHI — 300MOp(HBIE
9JIEMEHTHI, CXEeMAaTH3UPOBAaHHBIE CTPOCHUS (MEUeTh),
¢burypa MyxX4uHbl B TOJHBIA pocT. BMmecre ¢ Tem
BCTpEYArOTCs U 00JIee CI0KHBIE 00pa3Ibl KOMITO3UIINN
(Fapabaxckuii MOJUTBEHHBIH KOBpPHK, KOH.XIX —
Had.XX BB).

B apxurexktypHOI 3acTpoiike rOpofOB- B KOM-
IUIEKCaX U B COOPYKEHMAX, CTPOMBIIMXCA Ha TIIA-
TEJILHO BBIBEPEHHON IUIAHOBOII OCHOBE OTPOMHOE Me-
CTO yIeNAI0Ch CaloBO-NapKOBBIM KoMILIeKcaM. Pa3pa-
6oTka kommo3unuu «CagoBO- NapKOBBIX) KOBPOB
(«garden carpets») B BBICIIEH CTENeHH cTpora, JIaKo-
HUYHA U HEMHOTOCIIOBHA. B HHX cxemaTn4HO M300pa-
KAETCST KOMITO3UITUS «4JapOary ¢ sICHBIMHA JTUHEHHBIMU
TpaHHUIIAMHU U ONPECTICHHO OYePUYCHHBIMU KOMITOHEH-
Tamu, 6a3UPYIOUTIMHUCS Ha MIPHUHITUIIAX 3CTETHIECKOTO
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BOCHPUSTHS M apXUTEKTYPHOTO TBOPYECTBA, BCICI-
CTBHE Y€r0 JOCTUTAJIaCh HCKIIOUNTENIbHAS TAPaTHOCTD
XYZOXKECTBEHHOro oOpasa. Perymspuslii THn mnpo-
CTPAHCTBEHHOT'O MOCTPOCHUS «4apOar» XapakTepHusy-
€TCsl FTeOMETPU30BaHHOM Pa3pabOTKOM ¢ IPUMEHEHHEM
OCEeBBbIX cucTeM. IIpHHINI CHMMETPUYHOrO MOCTpOe-
HUSl KOMIIO3UIIUM CBS3aHHBIA C HMPOCTPAHCTBEHHO —
BPEMEHHOM KOHIENIMEH SMOXHU €CTh OAHO U3 BhIpaXke-
HUM KaHOHMYECKOro oOpaza yapbara, ¢ COOCTBEHHOH
CHCTEMOW MapaMeTpoB U aTPUOYTOB, BBIABIDKCHHEM
OCHOBHBIX TpeOOBaHMI K yUacTKy, IPEJHA3HAYCHHOMY
U pa3OMBKHU TapKa.

[IpyHIMOBl  NPOCTPAaHCTBEHHOM  OpraHu3aluu
MHOT'OYHCJIEHHBIX CaJI0BO — TAPKOBBIX KOMILIEKCOB OC-
HOBaHBbl HA CUMMETPHUM WICHEHUH, Ha PallMOHANbHBIX
MaclITaOHBIX COOTHOUICHHSIX C PUTMaMH pa3MeLCHUs
€ro KOMIIOHEHTOB, BMECTE C TEM OHU OBUIN JINILICHEI
MOHOTOHHOCTH U CKYYHOCTH BOCHPUSTHS. YHHKalb-
HOCTb MTAPKOBBIX KOMIUIEKCOB OblIa 00YCIIOBJIEHA KOH-
KPETHOCTBIO YCJIIOBHH MECTa M BPEMEHH, OCHOBAHHOM
Ha ITOCTOSTHHO MEHSOMIEHCS! N3MEHUYUBOCTH PUPOIB,
B JIMHAMHKE PUTMOB M 3TAIlOB MHOTOJICTHETO (hOpPMH-
poBanus nanamadTa. Kommosunus kKoBpoB oTBedaeT
peanusM BeKaMH (HPOPMHPOBABIIETOCS KaHOHU3UPO-
BAaHHOTO THIA CAJOBO -NAPKOBOH KOMITO3MIIUH, XOTS
BapUaHTOB MHOecTBO. KoMmosunus canos cnaranach
U3 IOCJIEA0BATENbHOTO 4YEepEJOBaHUs JIyXKaeK, coue-
TaBIIUXCA C KHUBOIMMCHBIMU MMCPCHEKTUBAMU anﬂeﬁ,
BEYHO3EJICHBIMH, LIHMPOKOJIMCTBEHHBIMH U (PYKTO-
BBIMH KyIlaMH J€PEBLEB, U 0JIar0yXaroIero Mops 1Be-
TOB, 3aTEHJIMBBIX IPYIOB C BOAOIIIABAIOIIEH TUUBIO, C

PAcIIONIOKEHHBIM B IICHTPE Caia KeIIKOM (3arOpOTHBIN
MMABWJIBOH), YeTKO BOCIIPHHUMAIOIINMCS B TYIIE H3Y-
MpYJHOI JUCTBbI. OCHOBHOE IM0JIE 3TUX KOBPOB (IIPO-
JIOJITOBAaToEe, peke KBaJpaTHOE) UMEET KpecTooOpas-
HYH0 KOMITO3HUIIHIO C PO3ETKOH (KBaJpaTHEIC, C yCCUCH-
HBIMH YIJIaMH, MPSIMOYTOJBHBIMH) B IICHTPE — Ha
nepeceueHun oceil. Eciaum  xomMmo3unus YeThIpex-
YacTHA, TO CPCIUHHBIA MEAATbOH — PO3ETKA JOBOJIBHO
KpyIHasi, 3a4acTyl0 IOApa3yMeBaeTCsl 3aTCHIMBON
KoHurypanuu BogoeM. Ilogo0Has cxema yCIoBHO Iie-
penaeT CHMMETPHUYHOCTh MPOCTPAHCTBEHHOH KOMIIO-
3WIUH, €€ MHOTOYAaCTHOCTh (YacTH «HAHHM3aHB» Ha
TJIABHYIO OCh) YKa3bIBaeT Ha MaciuTaObl mapka, 9To U
MOCTYXHJIO OCHOBOIOJIAraroniel 0a3oil s KOBpoe-
J0B. B opranuszanmu MX BHYTPEHHETO MPOCTPAHCTBA
KAaHOHWYECKH CIIOXHUBIIUMUCS TPUEMAMU U CHUMBO-
JIAaMH YCJIOBHO 0003HAYCHBI IEPEBO, KYCT, I[BETHI, BOJI-
HOE MPOCTPAHCTRBO, U, JaXe PHIOKH IJIABAIOIIUC B HUX.

Vcnonb30BaHHBIN MaTepHrai HE HCYCPIIBIBACT H3-
OpaHHOI TeMBI, OHa MCKIIOYHTEIEHO OoraTa 3ameda-
TENbHBIMHA 00pa3aMiu CIOKETHBIX KOBPOB, YHCIIO KO-
TOPBIX MOKET OBITH 3HAYATEIFHO YBEIMYCHO.
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Nanoparticles are small particles ranging in size from 1 to 100 nanometers (nm). Due to their size, nanopar-
ticles have unique physical and chemical properties that differ from their counterparts. The synthesis and properties
of nickel oxide nanoparticles (NiO NPs) constitute an important area of research due to their superior ferromag-
netic properties and chemical stability. It is used as an inexpensive catalyst due to its natural abundance and ability
to control reactions in alternative ways. They have countless biomedical applications, including magnetic reso-
nance imaging, cell separation, drug delivery, biomedical detection, and more.In addition to these, in recent times,
with the development of nanotechnology, the Green nanotechnology method has been used in the synthesis of
nanoparticles. In this method, nanoparticles are synthesized using various biological systems, including yeast,

algae, and bacteria.

Keywords: Nanoparticles (NP), metal and metal oxide nanoparticles, Ni and NiO nanoparticles

Nanoparticles are small particles ranging in size
from 1 to 100 nanometers (nm). Due to their size, na-
noparticles have unique physical and chemical proper-
ties that differ from their counterparts. Of these, the
unique feature of energy storage is widely used in the
development of electronics and biomedical fields (1).
One of the most important advantages of nanoparticles
(NPs) is their high surface-to-volume ratio, which in-
creases their reactivity and catalytic activity. Physical
and chemical, color or optical properties of NPs depend
on their size and shape. The melting and phase transi-
tion temperatures of NPs are low, and the band gap in-
creases as the size of NPs decreases. In addition, the
small size of nanoparticles allows them to cross biolog-
ical barriers such as cell membranes, making them
highly effective in drug delivery and medical imaging
applications. Also, their optical and electronic proper-
ties make them useful in electronics and energy storage
applications (2).

Despite their beneficial properties for their appli-
cation, nanoparticles can also pose potential risks to hu-
man health and the environment. For example, their
small size may facilitate their entry into the human
body through inhalation or ingestion, leading to their
ability to interact with biological systems in ways that
are not yet fully understood (Auffan et al., 2009).

Nanoparticles can be synthesized from a variety of
materials, including metals, metal oxides, polymers,
and carbon-based materials, using a variety of methods
such as chemical synthesis, physical precipitation, and
biological methods. The choice of material in the syn-
thesis method can significantly affect the properties of
the resulting nanoparticles (3).

Top-down and bottom-up synthesis protocols are
accepted for nanoparticle synthesis methods. In addi-
tion, Green nanotechnology method has been used in
the synthesis of nanoparticles with the development of
nanotechnology in recent times. In this method, nano-
particles are synthesized using various biological sys-
tems including yeast, algae, and bacteria (Salem, 2023).

The synthesis mechanism of metal and metal ox-
ide nanoparticles with plant extract occurs in three
stages: activation stage, growth stage and termination
stage. In the activation phase, metal ions are reduced
and reduced metal atoms become nuclei. During the
growth phase, small NPs aggregate together to form
larger nanoparticles. In this process, called Ostwald rip-
ening, the thermodynamic stability of nanoparticles in-
creases. In the finishing stage, the nanoparticles take
their final form. The final product is air dried or air cal-
cined to produce the metal oxide. NiO NP is also used
for research in this field.

Nickel nanoparticles are a new product with many
properties such as high surface energy, high mag-
netism, low melting point, high surface area, high reac-
tivity, biocompatibility, resistance to bacteria, anti-in-
flammatory properties and environmental compatibil-
ity, low flash point. Nickel nanoparticles are widely
used in modern industries such as catalysts, sensors,
electrocatalysts, photocatalysts, biosensors, heat ex-
changers, and electronic applications (Zhang et al.,
2003; Sivulka, 2005). Their widespread use in humans
and the environment increases the potential risk associ-
ated with their toxicity. Meanwhile, NPs are used in nu-
merous biomedical fields, including cell isolation, drug
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delivery, magnetic resonance imaging, biomedical di-
agnostics, etc. Anhydrous and aqueous nickel nanopar-
ticles prepared by sonication, radiolytic and chemical
reduction, and freeze-drying reactions can react chem-
ically in environments.

It is important to produce nickel nanoparticles at
an affordable cost that is environmentally sustainable,
economically viable, and socially compatible. In the
production of nanometals, green synthesis is consid-
ered faster and cheaper.

Metal nanoparticles produced by green synthesis
have different sizes and morphologies. Organic func-
tional groups in plants play an active role as reducing,
protecting and stabilizing agents in the production of
nanoparticles (4). Nanomaterials prepared by this
method have high polydispersity, well-defined dimen-
sions and thermodynamic stability. Green-based syn-
thesis methods such as leaf extract, stem bark, root, and
plant exudates are thought to be more suitable for the
synthesis of metallic nanomaterials (5).

Nanobiotechnology - This rapidly growing field is
widely applied at various commercial levels, namely
agriculture, cosmetics, catalysis, food, bioremediation,
optics, cancer treatment, drug delivery, genetic engi-
neering, and many others (6). Metal oxide nanoparti-
cles (MONPs) produced by green synthesis have at-
tracted much attention due to their safe, energy-effi-
cient, environmentally friendly, and reproducible
properties (7). Nanosized particles are considered ef-
fective for research due to their variability, physical,
optical, mechanical, magnetic, sensing and electrical
properties compared to their bulk counterparts (8) .
Nickel oxide nanoparticles (NiONPs) are widely used
in research due to their remarkable intrinsic properties
such as chemical stability, p-type semiconductor, nano-
device fabrication, electron transfer potential, sensing,
electro-catalysis, optoelectronic capabilities, and drug
delivery. So far, NiONPs have been studied for their
anti-inflammatory, cytotoxic, and pollutant adsorption
properties(9).

Recently, NiONPs have been prepared by phyto-
chemical means and explored for various biological ap-
plications. It should be noted that many plants, viz.
Agathosma betulina (10), Gerinium wallichianum (11),
Bergenia ciliate (12) , Rhamnus virgata (6) , Nephelium
lappaceum (13), Berberis balochistanica (14) and
Tamarix (15) were used for the synthesis of NiONPs.

E. angustifolia(EIA) is reported to alleviate several
serious diseases such as jaundice, cancer, asthma, in-
flammation, osteoarthritis, diarrhea, gastrointestinal
problems and rheumatoid arthritis. According to ethno-
botanical data, various EIA extracts have shown anti-
microbial, anti-inflammatory, antioxidant and wound
healing properties (16). In this study, EIA-based
NiONPs were characterized and screened for anti-
cancer, antileishmanial, antimicrobial, antioxidant, en-
zyme inhibition potential and biocompatibility analy-
sis.

Green synthesis with NiO E. Angustifolia gives
very important results as an enzyme inhibitor in dis-
eases such as cancer and diabetes, which are very im-
portant to treat today. Also, L. tropica causes an infec-
tious disease, leishmaniasis. Leishmaniasis is an NTD

(neglected tropical infection) that is mainly spread by
sand fly bites. In this study, different concentrations of
EIA-NiONPs (range: 3.91-500 pg/mL) were tested
against amastigotes and promastigotes of L. tropica and
showed significant positive results.

Also, synthesis of nickel oxide nanoparticles using
plant extract and their antibacterial effects on Strepto-
coccus mutans were evaluated. Tooth decay is known
as the most common infectious disease of people in the
world. The increasing index of dental caries in the
world shows the failure of prevention of oral diseases.
Streptococcus mutans bacteria produce acid over time,
causing tooth damage and decay. Nanomaterials with
appropriate functionality, high conductivity, extremely
large surface area, significant reactivity, unique me-
chanical properties, and non-bacterial resistance can be
considered promising tools for antimicrobial and anti-
viral applications. In this study, nickel oxide (NiO) na-
noparticles with a size between 2 and 16 nm were syn-
thesized by a simple method with the environmentally
friendly Stevia natural sweetener. In addition, their dif-
ferent concentrations were studied on S. mutans bacte-
ria by applying the broth dilution method. The results
showed that these spherical NiO nanoparticles have ef-
fective bacteriostatic activity on gram-positive cocci
7).

The synthesis and properties of nickel oxide nano-
particles (NiO NPs) constitute an important area of re-
search due to their superior ferromagnetic properties
and chemical stability. It is used as an inexpensive cat-
alyst due to its natural abundance and ability to control
reactions in alternative ways. They have countless bio-
medical applications, including magnetic resonance
imaging, cell separation, drug delivery, biomedical de-
tection, and more. (Jaji et al., 2020) Klebsiella pneu-
moniae; Significant antibacterial properties against
Pseudomonas aeruginosa, Bacillus subtilis, S. Aureus
and more bacteria have been studied (Yulizar et al.,
2021, Igbal et al., 2019). Uddin et al. (2021) reported
antifungal activity of NiO NPs against Aspergillus Ni-
ger, Alternaria altemata and Fusarium oxysporum.
Many studies have successfully tested the anticancer
and antiparasitic properties of NiO NPs. These include
cytotoxicity study against A549 cell culture, effect of
NiO NPs on Hela cancer cells, MCF-7 cancer line mod-
els and HepG2 cells (Lingaraju et al., 2020, Ariyanta et
al., 2021, Angel Ezhilarasi et al., 2018, Ramalingam et
al., 2019). Igbal and others. showed that NiO NPs can
be antiparasitic against strains of Amastigotes, pro-
mastigotes and Leishmania tropica He also reported
that NiO NPs have compatibility with macrophages and
RBCs (IC50 value more than 200 ug/ml). As a result of
research, NiO NPs have also been found to have anti-
oxidant properties (Igbal et al., 2019) (18).

NiO NPs have advantages as well as disad-
vantages in many application areas. Thus, various fac-
tors affect environmental pollution in the world. These
factors include inorganic ions, organic pollutants, radi-
oactive isotopes, gaseous pollutants and nanoparticles.
Heavy metals enter the human body in four ways:
through contaminated food; occurs due to inhalation of
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air from the atmosphere, ingestion of contaminated wa-
ter, skin contact in pharmaceutical, agricultural, resi-
dential and industrial areas.

Hepatotoxicity of Ni lin poses a great threat to
health by changing biochemical functions in the body.
(Das et al., 2008).

Ni nanoparticles are widely used in industry. For
this reason, in the body

the resulting problems cause concern to the world
population.

Nickel as a low molecular density lipophilic com-
pound in the gastrointestinal tract

It is absorbed through various ligands and ions of
nickel located in the intestine

helps absorption. Nickel has a wide range of car-
cinogenic mechanisms.

Another disadvantage is that activation of ATF-1
by Nickel leads to increased angiogenesis and stimulate
the growth of tumor cells (19).

One of the most common disadvantages of nickel
nanoparticles is skin

allergies, it is also an immunotoxic agent in the
human body. Such reactions are from soil to nickel-
containing metal objects from water and metal

can occur from direct contact with jewelry.
Nickel-based Factory workers are constantly exposed
to nickel fumes and dust Research shows that constant
breathing of nickel dust and nickel fumes causes vari-
ous respiratory diseases (bronchitis, asthma). In addi-
tion, lung and nose cancer are more common in people
working in such factories (20). Research has shown that
the causes of nickel-related cancer are genetic, epige-
netic factors and oxidative stress. Some nickel com-
pounds cause cell proliferation, which can lead to mild
DNA mutations. Drinking water from nickel-contami-
nated basins can cause many effects - dizziness, head-
ache, general weakness (21).

Thus, NiONPs are applied to inhibit various in
vitro, microbial, cancer and leishmanial cells. Synthe-
sized NiO NPs have been examined spectroscopically
and microscopically with plant and fruit extracts in
many research areas and found to be helpful in prevent-
ing harmful substances. Nanosized particles made us-
ing natural NPs are considered to be bio-safe in nature.
However, side effects are also inevitable. The environ-
ment is heavily polluted with metals, which affects hu-
man health. All the researched materials make us aware
of the negative effects caused by these metals, the
symptoms that have arisen. Thus, new researches
should be continued to overcome the adverse effects of
metal pollution, metal NPs.
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The article presents organoleptic characteristics and physicochemical parameters (including lycopene con-
tent) in fat-soluble CO2-extracts from tomato waste with high content of biologically active substances.

As a result, recipes were developed and samples of dressings for salads were produced with the addition of
fat-soluble CO.-extracts from tomato waste. The amount of fat-soluble COj-extract from tomato waste in the

product is reasoned.

Keywords: tomato waste, fat-soluble CO2—extracts, biologically active substances, dressings.

Introduction

Currently, several technologies for the fabrication
of bioactive components and their use in functional nu-
trition are known. The world interest in biologically ac-
tive substances (BAS), which are contained in the raw
material characteristic for a certain region, and in food
products fortified with BAS has increased significantly
in the last 10-15 years.

During the last years, through state and interna-
tional programs, scientists from countries such as
France, Germany, Switzerland, the USA have contrib-
uted considerably to the development of a new class of
food, pharmaceutical and cosmetic products with bio-
logically active substances, namely CO-extracts from
raw materials of plant origin.

COz-extracts from plant raw materials can be used
for the purpose of enriching food products with SBA,
fat-soluble vitamins, natural antioxidants, natural taste

and flavors and other complexes that are missing in re-
fined products.

Fat-soluble CO,—extract from tomato waste ob-
tained in the process of supercritical extraction from the
secondary raw material of plant origin, contains biolog-
ically active substances (BAS), such as fat-soluble vit-
amins: carotenoids, including lycopene; tocopherols;
polyphenolic substances and polyunsaturated fatty ac-
ids.

A possibility of perspective use of fat-soluble
CO.—extract from tomato waste is in the preparation of
dressings for salads or other culinary products (snacks,
appetizers) in which vegetable oil is included, this fact
directing to the expansion of the assortment of tradi-
tional products.

Salad dressing sauces are a slightly acidic combi-
nation of vegetable oil and water, seasoned and spiced,
which have been used to increase the attraction to a
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product by improving the taste of fresh or prepared veg-
etables, fruits, meat, fish, cheeses, eggs and various
combinations of them. In certain food cultures, salads
with dressing are an important part of menus [1].

Dressings (oil-in-water emulsions), such as may-
onnaise and salad sauces, are an important segment of
the salad dressings market, which enjoys wide use [1].

Dressings can be prepared before the time of use,
but most often they are manufactured as finished prod-
ucts for retail, catering enterprises and other food direc-
tions. A growing use is for the production of chilled sal-
ads, for restaurants and fast food establishments [1].

Materials and methods

Research will be focused on:

- production in laboratory conditions of fat-soluble
CO,- extracts from tomato waste with high content of
biologically active substances;

- determination of organoleptic and physicochem-
ical parameters of fat-soluble CO,- extracts from to-
mato waste;

- elaboration of recipes and production in labora-
tory conditions of dressings fortified with CO; - extract
from tomato waste with high content of biologically ac-
tive substances;

- determination of organoleptic, physicochemical
and microbiological parameters of dressing fortified
with fat-soluble CO,- extracts from tomato waste.

Determination of organoleptic and physicochemi-
cal parameters of fat-soluble CO,- extracts from tomato
waste with high content of biologically active sub-
stances were carried out according to the current regu-
latory documentation:

- Method of determining the acidity index, accord-
ing to GOST 5476-80;

- Method for determining the peroxide index, ac-
cording to GOST 26593-85;

- Lycopene content was determined at the spectro-
photometer model Spekol 1500 Analytik Jena (Food
Quality Control laboratory, IP ISPHTA).

Lycopene from CO»-extracts from tomato waste
was extracted using the mixture of hexane: ethanol:ac-
etone (2:1:1) (v/v). The absorbance was measured at
502 nm, as a reference substance (ethanol, standard) us-
ing hexane.

The determination of the organoleptic and physi-
cochemical parameters of the dressings fortified with
CO,-extract from tomato waste with high content of bi-
ologically active substances were carried out according
to the current regulatory documentation:

- Method for determining soluble dry substances,
according to GOST 28562-90;

- Method of determination of titrable acids, ac-
cording to Ms SR EN 12147-2002;

- Method for determining titrable acids, according
to GOST 26188-84.

Results and discussion

The industrial tomato waste (JSC "Orhei-Vit")
was used for the research, which was dried, shredded
and mixed.

At the installation for CO,-supercritical extrac-
tion, model HA 120-50-01, five samples of fat-soluble
CO,- extracts from tomato waste with high content of
biologically active substances were obtained at 5 super-
critical extraction regimes (Table 1).

Table 1.
Regimes of CO2 supercritical extraction from tomato waste
Number of extraction regime
The name of the parameters I T i v v
Temperature, °C 60 57,9 60 63,5 39,6
Extractor Pfessure,_ MPa 30 30,7 30 30 32,1
Time, min 90 75 75 75 120
CO; flow, I/h 45-58 34,1 37 38 35
Separator | Temperature, °C 70 69,5 70 54,9 49,9
Pressure, MPa 10,9-11,2 10,3 11 10,6 11,7
Separator 11 Temperature, °C 30 30,2 30 31,2 31,3
Pressure, MPa 5,3-5,6 51 50 5,6 51

Extract 1

Extract 2

Extract 3

Extract 5

Extract 4
Pic. 1. Samples of fat-soluble CO2-extracts from tomato waste, Separator | and 1l

The organoleptic parameters of the fat-soluble CO-extract from tomato waste are presented in table 2.
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Table 2
The organoleptic parameters of the fat-soluble CO2-extract from tomato waste
No. Organoleptic Characteristics
parameter

Fat-soluble liquid or oily mass with a homogeneous consistency, from fluid to buttery,
External - - . . o
1 appearance and with or _Wlthout waxy substances, without qthgr |mpur|t|es. _

. Stored in the cold, it shows an uneven distribution of waxes in the volume of the
consistency S . .

product, which disappear easily after mixing

2 Transparency Translucent
3 Color Natural color, characteristic of tomatoes, from light red-orange to a dark brick shade
Pleasant flavor, characteristic of tomatoes; pleasant, strongly pronounced taste of
tomato. Taste remanent weak bitter.

4 Flavor and taste

The fat-soluble CO,-extract from tomato waste has a very viscous consistency, which would make it difficult
to use it in the food industry. For a more fluid consistency, it is necessary to heat the CO,-extract from tomato

waste.
The physicochemical parameters of fat-soluble COz-extracts from tomato waste from Separator | were

determined and are presented in table 3.

Table 3
The physicochemical parameters of fat-soluble CO2-extracts from tomato waste
Number of sample
The name of the parameters I T i v v
Acidity index, mg NaOH/g - 11,35 10,68 9,78 7,61
Peroxide index , mmol O, activ/kg - 18,15 17,80 16,97 12,58
Lycopene content, mg/100 g 82,32 92,52 95,06 55,58 76,77
' 77,95 86,06 93,28 51,69 47,87

The weight of fat-soluble CO,-extracts from tomato waste obtained in separator | varied from 20.0 to 26.4 g.
The weight data of fat-soluble CO,-extracts from tomato waste specific to each supercritical extraction are

indicated in picture 2.

30,0

26,4
22,8 23,0
250 22,3
20.0

20,
15,
10,

51

0,0

Weight, ¢
o o

o

o

Extractia | Extractia 2 Extractia 3 Extractia 4 Extractia 5

No. extraction

® Masa CO2-extractului Separator |

Pic. 2. Weight of fat-soluble CO2-extracts from tomato waste

The highest amount of fat-soluble CO»- extract from industrial tomato waste (26,4 g) was obtained at the
extraction regime at temperature 60,0 °C in separator I, although the extraction duration 75 min. (sample 3).

It has been established that the concentration of lycopene in fat — soluble CO,- extracts from tomato waste
ranges from 55.58 mg/100 g to 95.06 mg/100 g. For extracts from separator Il the lycopene content is within the

limits of 47.84-93.28 mg/100 g.
The lycopene content specific to each supercritical extraction are shown in picture 3.
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Pic. 3. The lycopene content of fat-soluble CO2-extracts from tomato waste

The highest amount of of lycopene in fat-soluble
COy-extract from industrial tomato waste (95.06
mg/100 g) was obtained at the extraction regime at
temperature 60,0 °C in separator I, although the
extraction duration 75 min. (sample 3).

The content of bioactive compounds in fat-soluble
COy-extracts of tomato waste was taken into account
when developing salad dressing recipes and sample 3
was selected.

To ensure the supply of vitamins in significant
quantities, it is advisable to provide a minimum of 15%

of the recommended daily dose, according to HG no.
196 of 25.03.2011 Health Regulation on nutrition and
health claims on food products [2].

The recommended daily dose (RDA) for vitamins
is established in Government Decision No. 538 of
02.09.2009 Health regulation regarding food
supplements, point 15 [3]. As for carotenoids, namely
lycopene, the RDA is specified in the Methodical
Recommendations "Rational Food" MR 2.3.1.19150-
04 [4], and Scientific Opinion on the substantiation of
health claims related to lycopene [5] and is 5 mg.

Table 4.

Recommended daily dose (RDA) and quantity in CO2-extracts

Name of vitamins | Recommended daily dose, mg Maximum daily dose, mg | 15% of RDA, mg
Carotenoids 15,0 30,0 2,25
Lycopene 50 10,0 0,75
Vitamin E 10,0 30,0 15

5 basic recipes were developed for the preparation
of salad dressings, which were varied by introducing
CO.-extract from tomato waste, as an ingredient -
source of biologically active substances.

To fortify the product with lycopene we must add
0.8 mg fat-soluble CO,- extract from tomato waste per
100 g of product.

Table 5.
Recipes of salad dressings with and without added fat-soluble CO2- extract
Salad dressings with addition of
No. The name of product Apple Grape Balsamic Apple Grape
vinegar vinegar vinegar acidifier | acidifier
1 Vegetable oil 35,0-34,2 35,0-34,2 | 350-342 | 35,0-34,2 | 35,0-34,2
2 COg-extract 0,0-0,8 0,0-0,8 0,0-0,8 0,0-0,8 0,0-0,8
3 Apple puree (SU 16 %) 22,0 22,0 22,0 22,0 22,0
4 Acidifier / Vinegar 5,0 5,0 5,0 12,0 20,0
5 Sugar 6,0 6,0 6,0 5,0 3,0
6 Salt 2,0 2,0 2,0 2,0 2,0
7 Pectin 0,5 0,5 0,5 0,5 0,5
8 Spices 1,0 1,0 1,0 1,0 1,0
9 Water Rest Rest Rest Rest Rest
Total 100 100 100 100 100
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For all assortment of the salad dressings, the base
was vegetable oil and apple puree, and as an acidifier
was used: apple vinegar, grape vinegar, balsamic
vinegar, natural apple acidifier, natural grape acidifier.
For the assortment of salad dressings with the addition
of fat-soluble COy-extract from tomato waste part of
the vegetable oil was replaced with extract.

Pic. 4. Samples of salad dressings

Salad dressing is prepared according to the
technology in several stages.

In the first stage, sunflower vegetable oil is mixed
with the fat-soluble CO-extract from tomato waste,
obtaining blended vegetable oil.

In the second stage, the pectin is hydrated in water,
in a ratio of 1:5, for 30 min, until a homogeneous
gelatinous suspension is obtained.

In the third stage, in a small part of the amount of
blended vegetable oil (10 g) for dressing add apple
puree, gelatinous suspension of pectin, water, sugar,
salt and spices.

In the Food Technology Laboratory of IP ISPHTA
were prepared laboratory samples of salad dressing,
which was diversified by using the addition of fat-
soluble CO-extract from tomato waste as a source of
bioactive substances.

Pic. 5. Samples of salad dressings with addition of fat-
soluble CO - extract from tomato waste

The ingredients are mixed for about 5-10 minutes
in order to obtain a stable emulsion.

In the fourth stage, vinegar is added and mixed.

In the fifth stage, the major amount of blended
vegetable oil (25 g) remaining is added and mixed in a
mixer with a shearing action.

The described technology allows the manufacture
of a salad dressings with the advantage of obtaining a
stable emulsion and in which an insignificant syneresis
is possible.

The organoleptic characteristic of salad dressings
is specified in table 6.

Table 6.

The organoleptic characteristic of salad dressings

Organoleptic

parameter Salad dressings

Salad dressings with addition of fat-soluble
CO»- extract from tomato waste

External appearance
and consistency

Homogeneous mass, without agglomerations of ingredients used, creamy consistency.
The presence of finely chopped parts of the ingredients used is allowed.

Characteristic of the
Flavor and taste

and flavor

product,
weakly sour, without foreign taste

Characteristic of the product, weakly sour,
without foreign taste and flavor, with flavor of
tomato and spices

Color throughout the mass or

inclusions of spices.

White with a pearly tinge, uniform

Pale orange to red-orange, due to the CO»-
extract of tomato, uniform throughout the mass
or with inclusions of spices.

with

The salad dressing samples without and with the
addition of fat-soluble CO,- extract from tomato waste
were tasted in the Food Technology laboratory.

Samples presented at the tasting:

1. Salad dressings with apple vinegar — control
sample;

2. Salad dressings with apple vinegar and fat-
soluble CO,- extract from tomato waste;

3. Salad dressings with grape vinegar — control
sample;

4. Salad dressings with grape vinegar and fat-
soluble CO,- extract from tomato waste;

5. Salad dressings with balsamic vinegar —
control sample;

6. Salad dressings with balsamic vinegar and
fat-soluble CO,- extract from tomato waste;

7. Salad dressings with apple acidifier — control
sample;

8. Salad dressings with apple acidifier and fat-
soluble CO,- extract from tomato waste;

9. Salad dressings with grape acidifier — control
sample;

10. Salad dressings with grape acidifier and fat-
soluble CO»- extract from tomato waste.
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Pic. 6. The overall average score for salad dressing samples without and with the addition of fat-soluble

CO2- extract from tomato waste

According to the score obtained, all samples of salad dressings were highly appreciated, with grades from
4.70 to 4.80. Characteristic for the tasted samples is the fact that the salad dressings with the addition of fat-soluble
CO,-extract from tomato waste were scored higher than the control samples without lipophilic addition.

The evaluation of the organoleptic characteristics of the salad dressing samples is illustrated in pictures 7.1-7.3.
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Pic. 7.1 Salad dressings with (a) apple vinegar and (b) grape vinegar, without and with the addition of fat-
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Pic. 7.2 Salad dressings with balsamic vinegar without and with the addition of fat-soluble CO,- extract from

tomato waste
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Pic. 7.3 Salad dressings with (a) apple acidifier and (b) grape acidifier, without and with the addition of fat-
soluble CO»- extract from tomato waste

Compared to the control samples, the introduction of fat-soluble CO,- extract from tomato waste, which
replaces a part of the sunflower vegetable oil, influences the organoleptic characteristics of the dressings:
external appearance, color and taste. The CO2-extract from tomato waste improves the external appearance of
the products, so the samples with added lipophilic extract are more pleasant and tasty.

The physico-chemical parameters of the salad dressings with and without the addition of CO»-extract from
tomato waste were determined, the data being specified in table 7.

Table 7.

The physicochemical parameters of salad dressings with and without added CO3-extract from tomato
waste were determined

Soluble dry substances, Titrable acids, Lycopene
% pH % content,
Nr. The name of mg/100 g
d/o product without |\ ish co,- | WIthOUt 1 ocetic | malic | with CO»-
COe- COe- ; .
extract acid acid extract
extract extract
1 | Saladdressings 18,0 19,4 3,28 035 | 037 0,81
with apple vinegar
p | Salad dressings 18,0 19,4 3,30 0,30 i 0,79
with grape vinegar
Salad dressings
3 with balsamic 20,0 21,8 3,20 0,31 - 0,76
vinegar
4 | Saladdressings 18,0 19,6 3,10 023 | 025 0,75
with apple acidifier
5 | Salad dressings 17,5 19,0 3,05 0,35 i 0,80
with grape acidifier

The physicochemical parameters were analyzed in
salad dressing samples: content of soluble dry
substances, content of titratable acids, pH and lycopene
content.

The content of soluble dry substances for the salad
dressings without CO.-extract varies from 17.5 to
20.0%, and for those with the addition of CO,-extract
from tomato waste, it is from 19.0 to 21, 8%, the
maximum values being identified in salad dressings
with the addition of balsamic vinegar.

The pH value is included in the range 3.05
(dressing with the addition of grape acidifier) - 3.30
(dressing with the addition of grape vinegar).

The content of titratable acids, expressed in acetic
acid, is within the limits of 0.23% (dressing with added
apple acidifier) and 0.35% (dressing with added apple
vinegar; dressing with added grape acidifier).

The lycopene content in the dressing samples with
the addition of CO,-extract from tomato waste is 0.75

— 0.81 mg/100 g, which represents 15% of the
recommended daily dose of lycopene.

Thus, as a result of the research, a food product
with an increased content of biologically active
components was developed - dressing with the addition
of CO-extract from tomato waste with a lycopene
content of 0.8 mg/100 g, which represents 15% of the
recommended daily dose of lycopene.

Conclusions

1. Samples of fat-soluble CO,-extracts from
tomato waste were obtained in laboratory conditions.

2. The recipes of salad dressings with the addition
of fat-soluble CO.-extract from tomato waste with
lycopene content in mg/100 g, which represents 15% of
the recommended daily dose of lycopene, were
developed.

3. Samples of salad dressings with the addition of
fat-soluble CO,-extract from tomato waste, based on
apple puree, and as acidifier were used apple vinegar,
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grape vinegar, balsamic vinegar, apple acidifier, grape
acidifier with increased content of biologically active
components, were prepared in laboratory conditions.

4. According to the organoleptic estimates, the
most successful sample was the salad dressing with
grape acidifier and the addition of fat-soluble CO,-
extract from tomato waste.

5. The physicochemical parameters in the samples
of salad dressings: content of soluble dry substances,
content of titratable acids, pH and lycopene content
were determined.
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Abstract
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The allyl ethers with ester and geminal chlorine substituents are synthesized in a three-membered cycle. By
radical copolymerization of these ethers with maleic anhydride, the linear copolymers of alternating structure are
obtained. As a result of chemical cross-linking of copolymers of polyethylene glycol with a molecular weight of
300 Da, the transparent elastic hydrogels differing with high adhesion to a glass substrate are obtained. The influ-
ence of the structure of cross-linked copolymers on their ability to swell in an aqueous medium is investigated.
The parameters of the hydrogel mesh are studied. The possibility of using them as carriers of physiologically active

compounds is investigated.

Keywords: hydrogels, copolymers, maleic anhydride, cyclopropane-containing allyl ethers, polyethylene
glycols, degree of swelling, parameters of the hydrogel mesh.

1. Introduction

The hydrogels are one of the most widely studied
and used materials in practice. They have many useful
properties, such as the ability to retain large quantity of
water, to imitate living tissue and react to external stim-
uli, which makes them very attractive biomaterials.
Due to the wide range of properties, the hydrogels be-
gan to be used in tissue engineering as drug carriers, in
wound dressing materials and other biomedical devices
[1-4].

The copolymers of maleic anhydride with various
vinyl monomers, which are successfully used in tissue
engineering as building frames for the cultivation of
living tissue cells or in drug delivery systems and other
physiologically active substances are very often serves
as the main material for the preparation of the hydrogels
[5-7]. It is reported about preparation of cross-linked
materials on the basis of a copolymer of methyl vinyl
ether and maleic anhydride Gantrez® AN-139, cross-
linked with polyethylene glycol (PEG). For example,
Singh et al. [8] have investigated the influence of PEG

with various molecular weights on the physical-chemi-
cal properties of hydrogels prepared from Gantrez®
AN-139 and PEG. It has been revealed that by changing
the degree of crosslinking of hydrogels (by varying the
molecular weight of PEG), the drug delivery rate can
be changed. In the work of Cal6 et al. [9] has been re-
ported about preparation of the hydrogel on the basis of
Gantrez® and poly(vinyl alcohol) with good antibacte-
rial properties. In addition, the obtained hydrogels had
good mechanical indices and high adhesion, which
made them very suitable materials for wound dressing.
MA copolymers are of interest primarily because they
are multifunctional: the structure of the macromolecule
includes anhydride links and other functional groups,
which are reaction centers for post-polymerization con-
versions [10-12]. Usually, the copolymerization of vi-
nyl ethers with maleic anhydride is accompanied by the
appearance of donor-acceptor complexes, the polymer-
ization of which leads to a strict alternation of the links
of both comonomers in the macromolecule chain [13].
For the development of biomedical devices and drug
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delivery systems, such strict alternation of links in the
macromolecule plays an important role.

In this work, the polymer hydrogels on the basis
of alternating copolymers of cyclopropane-containing
allyl ethers with maleic anhydride cross-linked with
polyethylene glycol PEG-300 have been obtained and
their ability to swelling in an agueous medium has been
investigated.

2. Experimental Methjds and Materials

Materials: Diallyl ether (pure for analysis),
poly(ethylene glycol) (PEG, Mn = 300 Da), solvents:
benzene (absolute), acetone, maleic anhydride (MA)
were purified by recrystallization from chloroform. The
initiator azo-bis-isobutyronitrile (AIBN) was used im-
mediately after recrystallization from a solution of a
mixture of chloroform and methanol at ratio of 1:5.

IR spectroscopy: The IR spectra of monomers, co-
polymers and hydrogels were taken on a “Cary 630
FTIR” spectrometer from Agilent Technologies (in the
wave number range 600-4000 cm1, ZnSe crystal) with
a resolution of 4 cm™,

Thermogravimetry: The thermal stability of the
copolymers was analyzed on derivatograph of mark
Paulik-Paulik-Erdei. The samples (about 10 mg) were
heated in an aluminum crucible from room temperature
to 500°C at arate of 10°C-min’!, all measurements were
carried out in a nitrogen atmosphere (10 ml/min).

Chromatographic investigations: The purity of
the initial compounds and synthesized monomers was
controlled by GLC method (liquid phase — Apiezon L
(15%), KhE-60 (5%) and PEGA (5%); carriers — chro-
maton and zeolite-547; carrier gas — helium). The mo-
lecular weights of the copolymers were determined by
gel-penetrating chromatography using styrogel col-
umns as a standard.

Synthesis of monomers: The monomers were syn-
thesized on well-known methods of cyclopropanation
of the double bond by carbenes. The monomer 1 was
obtained by addition of ethoxycarbonylcarbene formed
by catalytic decomposition of ethyldiazoacetate in the
presence of copper sulfate, the monomer 2 by addition
of dichlorocarbene formed from chloroform under al-
kaline conditions in the presence of the catalyst of in-
terphase transfer — TEBA-CI (Makoshi method) on one
of two double bonds of diallyl ether [14].

Synthesis of copolymers: The synthesis of copol-
ymers was carried out in an ampoule in a benzene me-
dium at 70°C in the presence of a radical initiator —
AIBN, at an equimolar ratio of comonomers [15].

Synthesis of hydrogels: An acetone copolymer so-
lution was made for the synthesis of hydrogels. The cal-
culated quantity (per anhydride links) of polyethylene
glycol as a crosslinking agent was added to the copoly-
mer solution in acetone. The mixtures were placed in a
round mold and left to react for 48 hours at room tem-
perature and another 48 hours at 80°C.

Swelling Degree: The tests on the swelling ability
of the hydrogels were carried out on samples with size
1x1 cm cut from preliminarily dried hydrogel films.
The degree of swelling was determined gravimetrically
by immersion of the samples in distilled water at room
temperature and weighing them at time intervals The

tests were completed on achievement of the equilib-
rium swelling of the samples. The calculations of the
kinetic parameters of swelling and the parameters of the
hydrogel mesh were carried out similar to the work [8].
The degree of swelling of the gel in % was calcu-
lated on Formula 1:
s =Ys=Md 1009 1)
Mg
where

S — degree of swelling, %;
Mg — mass of the dried gel, g;
M; — mass of the swollen gel in time 7, g.

The average swelling rate of the gels in water be-
fore the equilibrium state (9, min™t) was determined
from the tangent of the angle of inclination of the direct
dependence of the degree of swelling of the hydrogel
on the time of its exposure in water. The coefficient of
swelling rate (ks, min) was calculated using the For-
mula 2:

kg = 1/[t-In(Seq/(Seq =S:))] (@

where Seq and S; — the degree of swelling of the

gel at achievement of equilibrium and at time T, respec-
tively.

For study of the controlled mechanism of the
swelling process of the hydrogels cross-linked with
PEG, the treatment of the experimental data were car-
ried out using Equation 3 describing kinetic model of

the second-order:
T T T

~=—+ 2 (3)
S Seq ks'Séq
For elucidation of the mechanism of water diffu-
sion into the hydrogel matrix and for treatment of the
kinetic data of the swelling process, the Equation 4

was:

My
e = kt" 4
where
M: — mass of water absorbed during the time T;
M., — water absorption at equilibrium;
k — constant taking into account the structure of
the gel and its interaction with the solvent;
n — a swelling index describing the mechanism of

solvent penetration into the gel matrix.

The average molecular weight value between the
crosslinking was found by the Flori-Rener Equation 5:
M. = —dpVspt/3 )
Ceq ™ [In(1-¢)+o+x-$?]

The volume fraction of the polymer in the swollen
state ¢ was determined using the Equation 6:

dy (m dy1~1
o=+ -2 ®)
where

Vs — molar volume of water (Vs = 18 cm3/mol);

. — is the Flory-Huggins polymer-solvent interac-
tion parameter;

m, and my, — are the mass of polymer before and
after swelling;

dy, and ds — are the densities of polymer and sol-
vent, respectively.

¥ parameter of the interaction of the polymer with
water was found on the basis of the results of experi-
ments and calculated on the Formula 7:
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x=3+% 7)
The crosslinking density value V. was determined
on the Formula 8:
Ve=dp i ®)
Where Na — Avogadro number (Na =6.023-10%
mol?).
3. Results and Discussion
The linear macromolecules sewn into a three-di-
mensional network structure, at their placing in a sol-
vent, in particular in water or a physiological liquid, are
able to swell. This property strongly depends on the
structural peculiarities of the macromolecule and the

crosslinking agent, their molecular weights, medium
temperature, pH and ionic strength of the solution. In
addition, the crosslinking density of the hydrogel also
influences on the swelling rate. In this paper, we have
investigated the influence of the structure of macromol-
ecules of copolymers cross-linked with polyethylene
glycol on the ability of the hydrogel to swelling in an
aqueous medium.

For the synthesis of the hydrogel, the copolymers
of maleic anhydride and cyclopropane-containing allyl
ethers with ester and geminal chlorine substituents in
the cyclopropane fragment were used. The cyclopro-
pane-containing allyl ethers 1, 2 have been synthesized
on the scheme:

P

N,CHCO,Et ; Cu*?
_N2
/\/O\/[>/C02Et
1

The IR spectroscopic investigations of monomers
(Figure 1) showed the availability of cyclopropane
fragments (1031 cm?), a double bond (1645 cm'?), and
also the availability of an ether (925, 1066, 1176 cm™)
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bond. In the IR spectrum of compound 2 there is ab-
sorption band at 767 cm characteristics for chlorine
atoms.
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Figure 1. IR spectra of compounds 1 and 2.

The synthesis of copolymers was carried out under the conditions of a free radical initiation reaction in a
benzene medium with an equimolar ratio of comonomers.

(6]

(0]

(0]

\/q\ AIBN, 70°C
+ n
benzene n
O/\<‘\
y
x=CO,Et; y=H (1) X

x=y=Cl

The copolymers were weakly colored crystalline
products, insoluble in aromatic hydrocarbons, well sol-
uble in polar organic solvents. MW of copolymers
found by the viscometric method (in a solution of THF
at 20°C) were 5600-6800 g -mol-1, respectively.

Thermal analysis of the copolymers showed that
they are thermally stable up to 157°C. The loss of 5%
of the mass of the MA copolymers with compounds 1
and 2 was observed at 155 and 147°C, respectively, and
the loss of 50% of the mass of the copolymers was ob-
served at 336 and 331°C, respectively.

(€]

The results of IR spectroscopy showed that the co-
polymerization of ethers with MA proceeded with the
participation of a double bond with the formation of co-
polymers of linear structure and alternating structure.
For increase of the hydrophilicity of the copolymers,
they were subjected to hydrolysis, as a result of which
the anhydride cycles were opened and the obtained co-
polymer had free carboxyl groups in its structure. For
this purpose, the copolymer solutions were prepared in
ice distilled water (0°C). For prevention of aggregation
and complete wetting of the copolymer particles, the
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mixtures were intensively mixed, heated and kept at 95-
100°C for proceeding of the hydrolysis reaction, as ev-
idenced by the transparency of the solution.

J>/C02Et

HZC—CH CH CH
90 95°C

/\/\\

J>/C02Et

0]

éHZC—<CH—CH—CH>r
!\,
c C

% N\
0/ \OH HO/ Yo

In Figure 2 the IR spectra of copolymers: (a) — ethoxycarbonylcyclopropyl-methyl allyl ether and (b) — gem-
dichlorocyclopropyl methyl allyl ether with maleic anhydride are presented.

g -
=3 P \
: ~_— (W [
: i / Mo ]\g‘
= I
®8 : 24 | ‘J | e
8 g & | |' 8 83
23 j HER
| I}
|
ES ,' | é
a a
. 8
o 2
~ I
g
e g
et
L= —
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1300 1600 1400 1200 1000 800 600
Wavenumber cm-1
Numune: R- 16 III Sopolimer Tarix: 05.04.2022
(a)

100

P R ~ W
= WS S \p \ [ H‘ ﬂ
3 i vl nA |
dm[]
B g Bl gy | [ | 4
E, | 1Y 3
L 2
Wyl
] N g g
3" ‘,f ag ¥ ®
§r v 8§17 1
= le Bz 2
e g 2g ¢
s %
g
g E
\I%n
S s r—r—r—
3800 3600 3400 3200 3000 2800 28(» 2400 2200 2000 Ew :600 \400 1200 1000 800 600
Wavenumber cm-1
Numune: R - 16 Il Sopolimer Tarix: 05.04.2022

Figure 2. IR spectra of copolymers: (a) — compound 1, (b) — compound 2 with maleic anhydride.

For preparation of the materials of the network structure, the copolymers were esterified with polyethylene
glycol with a molecular weight of 300 Da at a ratio of 2:1. The esterification reaction between the carboxyl groups
of anhydride cycles and the hydroxy! groups of PEG proceeded according to the scheme shown below.

J>/COZE1

P/Cozﬂt J>/C025t

HZC—CH CH CH PEG 300 HZC—CH CH CH ‘<H2C—CH —CH— CH}’
80°C acetone \ /h-m
C
/" \ / \
o \OH ud \ (|) o OH H No
(Ili)
OH HO

O, O O, HO O

Y

\C/\ /\/ N

R = H-(O-CH,-CH,),-OH

[/
HC—CH—CH— CH2> A€HC——CH—CH—CH2
> n-m m
EIOZC/<ﬁ

o
Et0,C /<f

n=6-7

Scheme of hydrogel synthesis by copolymer esterification reaction PEG-300.

It is noteworthy that during this reaction, the cy-
clopropane fragments located in the chain of the mac-
romolecule of copolymers remain untouched. As is
known, the cyclopropane group is a key component of
many drugs, and the introduction of new drugs of the
cyclopropane group into the structure can give them
new specific pharmacological properties [16]. It was
also important for us to preserve the cyclopropane frag-
ments in the structure of the cross-linked polymer.

The esterification reaction between the carboxyl
groups of anhydride cycles and the hydroxyl groups of

PEG was judged by the IR spectra of the obtained hy-
drogels. In the IR spectrum of the esterified samples,
the disappearance of bands at 1852 cm™ and 1776 cm™
characteristic for anhydride fragments and the appear-
ance of a strong band —C=0 of the ester and bands char-
acteristic for free COON-groups at 1702, 2680 and
2602 cm!, was observed respectively (Figure 3). In the
spectra of samples, it can also be observed the bands at
1040 cm* characteristic for the cyclopropane group.
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Figure 3. IR spectrum of cross-linked PEG copolymer of compound 1.

The obtained resin-like adhesive products for proceeding of the esterification reaction were subjected to
chemical crosslinking at 80°C for 48 h. The esterified copolymers were transparent, elastic, films painted in inten-
sive yellow color (due to the solvatochromic properties of the copolymers [17]) with sufficiently good adhesion

to the glass substrate (Figure 4).

Copolymer hydrogel of compound 1

Copolymer hydrogel of compound 2

Figure 4. The appearance of thermally cross-linked PEG-300 copolymers.

The ability of cross-linked materials to swell in
water or physiological solutions is an important prop-
erty if they will be used as carriers of biologically active
compounds. The hydrogels formed from comonomers
with high hydrophobicity or volume substituents creat-
ing steric difficulties have a reduced ability to absorb
water. On the other hand, the ability to swell can be ad-

80

60

40 t

Swelling degree, %

20 f

justed by changing the degree of crosslinking of the hy-
drogel by selection of the ratio of the copolymer and
the crosslinking agent or the type of crosslinking agent
and its molecular weight. The hydrogels obtained by us
have been tested for the ability to swelling for 300 h in
distilled water at room temperature. According to the
test results, the swelling curves have been constructed
(Figure 5).

0
0 60 120

180 240 300 T, min

Figure 5. Dependence of the degree of swelling on the time of the hydrogel obtained from:
1 — copolymer of compound 1 with maleic anhydride; 2 — copolymer of compound 1 with maleic acid.

The equilibrium swelling of the hydrogels of the
copolymer of compound 1 and its hydrolyzed analog
under the studied conditions (at 25°C, pH = 7) was 66
and 71%, respectively. The degrees of swelling have
been calculated on the Formula 1.

The average swelling rate of gels in water before
the equilibrium state (0, min*) was determined as the
tangent of the angle of inclination depending on the de-
gree of swelling of the hydrogel on the keeping time in
water. The hydrogel swelling rate constant was calcu-
lated on the Formula 2. It can be seen from the obtained
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calculations that ky, value practically is not changed in a
neutral medium.

For study of the controlled mechanism of hydrogel
swelling, the Equation 3 describing kinetic model of the

second-order was used for treatment of the experi-
mental data. From the graphs of linear regression of
swelling (Figure 6), on the basis of the dependence of
t/S on 1, the pseudo-second-order swelling rate con-
stants were found.

t/S
3 =
2+
2
1 F
0 1 1 1 1
0 60 120 180 240 T, min

Figure 6. Dependence of t/S on 7 time of linear regression of swelling.

For elucidation the mechanism of water diffusion
into the hydrogel and treatment of the kinetic data of
the swelling process, the Formula 4 was used. After
logarithm of Equation 4, a graph of the dependence of
In (M/M.) on In T was plotted, and n and k values were
graphically determined. n<0.5 values found in this way
indicate the diffusion mechanism of hydrogel swelling.
In Table the results of kinetic calculations and the pa-
rameters of the hydrogel mesh on the basis of ethox-
ycarbonyl substituted cyclopropylmethylallyl ether

with maleic anhydride (1) and its hydrolyzed analog (2)
are presented.

As is known, the swelling of polymer meshes of
hydrogels has been connected with a change of their
structure. The possibility of their use as drug carriers
depends on parameters such as the density of cross-
links, the average molecular weight between cross-
links or the volume fraction of the polymer in the swol-
len state. These characteristics of the mesh parameters
determine their usefulness and potential area of their
application [18,19].

Table.

Some kinetic characteristics and parameters of the hydrogels mesh on the basis of copolymer 1 and its hy-
drolyzed analog (2).

N fo
k-x108 ’ ) Mc (eq)
Hydrogel | S, % 0 . (gH20/ n | kx102 | ¢ Y X Vex 1020
(9 gel/ gH20)/min g gel)/min g/mol
1 66 20.06 3.3 0.41 2.12 0.94 664 0.813 12.85
2 71 22.16 3.5 0.43 2.37 0.92 765 0.807 11.09

The volume fraction of the polymer in the swollen
state, calculated by formula (6), shows how much lig-
uid can be absorbed into the hydrogel matrix. These
values, as can be seen from the data in the Table, indi-
cate the formation of a sufficiently dense polymer
mesh. The average calculated molecular weights be-
tween the crosslinking, calculated by the Flori-Rener
Equation 5, take into account the availability of free
movement of the polymer chain between adjacent
crosslinking in a hydrogel swollen in a solvent. In the
obtained hydrogels, the molecular weights between the
crosslinking have low values. On the contrary, the high
crosslinking density values (V.) per unit volume of hy-
drogel in the swollen state also indicate a tightly cross-
linked network structure of the obtained hydrogels.
Such mesh materials, as a rule exhibit a low swelling
rate. On the other hand, the influence of the structural
parameters of the copolymers forming the hydrogel
mesh is also obvious. The relatively large volume of
substituent with cyclopropane group, showing a hydro-
phobic character, also prevents the penetration of a
large quantity of water into the hydrogel matrix.

Nevertheless, the obtained materials can be used
in such systems controlled delivery of medicinal com-
pounds, where a high rate of their release is not re-
quired. The preliminary tests showed that in an medium
with pH=9, these materials show greater swelling than
in a neutral medium. Therefore, our further investiga-
tions will be aimed at studying the swelling process of
these hydrogels depending on pH medium and temper-
ature.

4. Conclusion

The polymer hydrogels on the basis of alternating
copolymers of cyclopropane-containing allyl ethers
cross-linked with polyethylene glycol have been syn-
thesized, the kinetics of their swelling in water has been
investigated and the parameters of the hydrogel mesh
have been calculated. The behavior of the obtained hy-
drogels during swelling in water has been shown. The
maximum equilibrium swelling of these hydrogels in
distilled water did not exceed 71%. The calculated val-
ues of the mesh parameters show that the obtained ma-
terials are tightly cross-linked meshes with small free
volume for solvent diffusion into the cell, which has



Danish Scientific Journal No81, 2024

29

been probably caused not only by the ratio of the copol-
ymer and the crosslinking agent, but also by the struc-
tural peculiarities of the used copolymers. The practical
application of these materials is possible in the systems
with delayed release of drugs, and the high adhesion
predetermines their possible use as components of
membranes and other devices.
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Abstract
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The article analyzes the photovoltaic market in Ukraine and in the world. It determines the place of photo-
voltaics among renewable energy sources. Also it reviews the origin of solar energy in the countries of the world
and presents the leading countries in the generation of solar energy. In the article is determined Ukraine's place in

the European and global solar energy market.
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Introduction. Energy is the backbone of the
global economy. However, while a few decades ago it
was based primarily on fossil resources, in recent years
the influence of alternative energy sources has been
growing. This is due to both the exhaustibility of fossil
resources and their negative impact on the environmen-
tal situation on the planet.

Solar energy is the second largest source of renew-
able energy in the world, second only to hydropower.
Thanks to the installation of new photovoltaic installa-
tions in previous years, global solar capacity in 2020
exceeded that of wind power.

Analysis of recent research and publications.
They presented an analysis from 2015 to 2021 on the
share of renewable energy in general and solar energy
in particular in global electricity generation, the
weighted average cost of solar energy (LCOE) com-
pared to other sources, and proposed scenarios for the
medium-term development of solar energy in 2022-
2026 [1].

Regarding the prospects for the development of
solar energy in Ukraine, it is worth noting the study
"Solar energy in Ukraine: analysis and its role in ensur-
ing economic security” [2]. The authors consider that
the development of the alternative energy sector is a
long-term energy and environmental priority for
Ukraine, as provided by domestic legislation and par-
ticipation in international agreements.

Y. Dziadykevych, M. Buriak and I. Liubezna [3]
studied aspects of solar energy development in Ukraine
in order to increase the economy of fossil energy
sources and energy security of the country.

However, the results of research on the photovol-
taic market, covered in these works, do not take into
account new trends in the basic indicators of the energy
sector due to the constant change in the global economy
in the scale and structure of light energy consumption.

Purpose of work. The purpose of our research is
to conduct a retrospective analysis of solar energy use
in Ukraine and the world. The article focuses on the
study of basic indicators characterizing the situation
and trends in the development of solar energy.

Analysis and discussion. Solar energy is the sec-
ond largest source of renewable energy in the world,
second only to hydropower. Thanks to the installation
of new photovoltaic installations in previous years,
global solar capacity in 2020 exceeded that of wind
power.

According to the report of the International Re-
newable Energy Agency (IRENA), at the end of 2021,
3,064 GW of renewable generation capacity was earned
worldwide, including 40% from hydroelectric power
plants (1,230 GW), 28% from solar power plants and
27% from wind power plants (Figure 1). According to
statistics, solar energy and wind have grown many
times faster than hydropower over the years [4].
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Figure 1. Structure of installed RES capacities in 2021, GW.

Source: estimated by the authors to [4]

Solar and wind have nearly equal market shares
with 849 GW (843 GW of photovoltaic and slightly
more than 6 GW of solar thermal generation) and 825
GW, respectively. Other renewable energy sources
(with a combined share of about 5%) include 143 GW
of bioenergy, 16 GW of geothermal and 524 MW of
marine energy [4].

In 2022, the global consumption of solar energy
reached 12.41 EJ, which is 3448.3 TW-hours (Appen-
dix A). In this period, solar energy volumes grew by
27.63% year on year, adding 2.69 EJ, i.e. about 747.2
TWh of generating capacity. The growth in this type of
energy exceeds the growth in all renewable sources
(1.49%), such as wind, geothermal, bioenergy and bio-
fuel production. At the same time, the increase in all
capacities from renewable sources, fossil fuels, nuclear
energy and hydroelectric power is 5.52% [5].

According to British Petroleum [5] (Appendix A),
the annual increase in global consumption of solar elec-
tricity since 2001 is more than 20%. Moreover, the av-
erage growth rate of renewable energy was 15%, and
the annual growth in the volume of all total energy re-
sources did not exceed 5% and fluctuated on average
within 1-2%. The annual growth rate of solar energy
storage capacity makes solar energy the fastest growing
renewable energy source.

Since solar energy in the last decade has been not
only the largest sector of the world's electric power in-
dustry in terms of annually commissioned capacities,
but also attracted investments, this gives reason to as-
sert that humanity is confidently moving into the sunny
future of clean renewable energy.

Mankind has always tried to use the potential of
the Sun, but it was only 69 years ago, in 1954, that they
began to turn sunlight into electric current (Table 1).

Table 1

Discoveries that marked the beginning of solar energy

Year Person/company

Content

Importance

Charles Fritts, American

He first used selenium to turn light into

The efficiency of this method was

1883 . . very low, but it laid the foundation
inventor electricity.
for solar energy.
He explained the phenomenon of the pho-
19211 Albert Einstein toelectric effect - the release of electrons | This discovery became the corner-

under the influence of light and received
the Nobel Prize for this.

stone for solar energy.

American engineer Russell

1946 Ohl

He patented the silicon solar cell

Silicon is still used in the manufac-
ture of solar panels.

researchers of the Ameri-

1954 can company Bell Labs

They designed a silicon solar cell capable
of achieving 6% energy conversion effi-
ciency under direct sunlight.

Thanks to this discovery, the com-
pany released the world's first photo-
modules.

scientists from the Austral-
ian University of New
South Wales

1985

They invented a way to increase the effi-
ciency of solar panels up to 20%

Thanks to this, solar power plants
have become cheaper, and the ca-
pacity of solar energy generation has
increased.

Source: completed by the authors to [6].

Although the mass production of solar panels began in 1963 [6], however, the mass construction of solar

power plants began somewhat later (table 2).
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Table 2
The origin of solar energy in the countries of the world
Year Countries Year, Countries Year, Countries
1983 USA 1998 Argentina 009 Bulgaria, Croatla,ralisltonla, Ireland, Is-
Colombia, Trinidad & To- Venezuela, North Macedonia, Slovakia,
1984 United Kingdom 2000| bago, Egypt South Africa, 2010 Turkey, Turkmenistan, Algeria, China
Western Africa Hong Kong SAR, Vietnam
1989  Italy, Portugal, Spain 2001 Eastern '2];:22 Middle 2011 Ukraine, Latvia, Lithuania, Poland
Finland, Germany, Mexico,
1990 Switzerland, China, Japan, 2002 Morocco, Bangladesh 2012 Kazakhstan, Malaysia, Brazil, Chile
South Korea
1991 Australia 2004 Belgium, Greece, Qyprus, 2013| Azerbaijan, Belarus, Kuwait, Oman
Czech Republic
France, Canada, A .
1992 Netherlands 2005 Philippines 2016 Uzbekistan
1993 Austria, Sweden 2006 Iran, Thailand 2017 Colombia
1995 India 2007| New Zealand, Pakistan
Hungary, Slovenia, Saudi
1996 Denmark 2008 Arabia, Indonesia, Singa-
pore

Source: completed by the authors to [5].

The first country in the world (according to British
Petroleum) to use solar energy was the United States of
America. In 1983, only 3 GWh of electricity was gen-
erated. From 1984 to 1991, nine power plants with par-
abolic trough concentrators were built in California
with a total capacity of 354 MW [7, p. 6]. By the end of
1991, US solar power plants had already generated 0.5
TWh of electricity. As of 1991, only 13 countries out
of 92 operated solar power plants, namely 7 countries
in Europe, 4 countries in Asia and 2 countries in North
America (USA and Mexico).

In 1992, the United Nations adopted the first
global climate agreement, the Framework Convention
on Climate Change [8]. It was then that the call to re-
duce greenhouse gas emissions and switch to renewa-
ble energy sources (RES) was first heard at a high level.

This prompted other countries to install solar
power plants. In the 1990s, this process began in Euro-
pean countries, and since the 2000s, Asian and African
countries have joined them. Most countries in the Mid-
dle East have joined since the 2010s.

In 2015, the Paris Agreement was adopted [9],
which provided for concrete steps by the governments

of all countries to curb global warming. Since burning
fossil fuels emits more greenhouse gases into the at-
mosphere, governments and businesses must invest in
the development of clean energy technologies to pre-
vent a climate crisis.

The last countries to introduce solar energy in
2016-2017 were Uzbekistan and Colombia.

Note that by the end of 2022, among the countries
of the world, only Iceland does not use solar energy to
generate electricity and heat. However, despite the low
level of insolation in Iceland, electricity in this country
is 100% generated from renewable sources. 13 % of
Iceland electricity comes from geothermal power, 87 %
of the clean energy comes from hydropower. Iceland’s
glaciers and mountains are perfect for hydroelectric
generation [10].

For many years (until 2001), the United States
played a leading role in the development of global solar
energy (table 3). However, if in 1989 the country ac-
counted for almost 97% of the total volume of this en-
ergy, then in 2000 it was only 45%. Such dynamics is
associated with an increase in the global production of
solar electricity by other countries [5].
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Table 3
Share of leading countries in solar energy

Year TOP-5 Countries Volume, Terawatt-hours Share, %
USA 0.300 96.77
Spain 0.006 1.94
1989 Italy 0.002 0.65
Portugal 0.001 0.32
Japan 0.700 38.89
USA 0.600 33.33
2002 Germany 0.200 11.11
Australia 0.100 5.56
China 0.048 2.67
Germany 2.300 39.66
Japan 2.000 34.48
2006 USA 0.800 13.79
China 0.100 1.72
Australia 0.100 1.72
China 39.500 15.51
USA 39.400 15.47
2015 Germany 37.200 14.61
Japan 34.500 13.55
Italy 22.900 8.99
China 327.000 31.67
USA 165.400 16.02
2021 Japan 86.300 8.36
India 68.300 6.62
Germany 49.00 4.75
China 427.700 32.34
USA 206.200 15.59
2022 Japan 102.400 7.74
India 95.200 7.20
Germany 60.800 4.60

Source: estimated by the authors to [5].

Since 2002, Japan has become the world leader in
the development of solar energy. Given the island na-
ture of the country and the exhaustive hydropower re-
sources, Japan has focused on solar energy and since
2002 has occupied about 40% of this market. The world
leaders in the use of solar energy in 2002 were the USA,
Germany, Australia and China. The TOP-5 countries in
2002 generated more than 90% of the world's solar en-
ergy.

In 2006, Germany increased the generation vol-
umes. To support renewable energy, Germany has in-
troduced a number of regulations, in particular the Re-
newable Energy Act [11]. According to this law, it is
possible to enter into long-term contracts (even up to 20
years) with green energy suppliers.

In total, Germany, Japan, America, China and
Australia in 2005 provided more than 90% of the total
capacity of the world's solar energy. Moreover, the first
two countries accounted for 75% [5].

Since 2015 and to this day, China has been the
world leader in the development of solar energy. It
should be noted that the TOP-1 in the photovoltaic mar-
ket by this country was achieved due to the annual in-
crease in the production of solar electricity at a level of
at least 200%. A sharp increase in the generation of so-
lar energy in China began in 2013 due to the reduction
in the cost of its production.

According to Solar Power Europe [12] and British
Petroleum [5], the world leaders in the use of solar en-
ergy in 2021-2022 were the China, USA, Japan, India
and Germany. The TOP-5 countries in 2021-2022 gen-
erated about 70% of the world volumes, and China and
America accounted for almost half of the world market
for this energy.

It should be noted that the solar market in India is
quite promising. Huge solar power plants have been in-
stalled in the country — in the deserts of Rajasthan and
Gujarat. Many of these are public-private partnerships
run by utility companies — they send electricity to the
grid. As for private companies, the government subsi-
dizes the investment of Indian companies in this area
and eliminates the payment for the transmission of re-
newable energy [13]. The world's largest solar power
plant (2,245 GW) was built in 2019 at Bhadla Phalodi
tehsil, Jodhpur district, Rajasthan, India [14].

As for Ukraine, solar energy is a relatively new in-
dustry, but with a rapid pace of development. It should
be noted that the entire territory of Ukraine is suitable
for the development of electricity and heat supply sys-
tems using solar energy. However, the most promising
regions of the country are the Crimean Peninsula and
steppe Ukraine. It should be added that in Ukraine the
annual solar radiation is comparable to countries that
actively use solar collectors (e.g. Sweden, Germany,
USA).
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According to British Petroleum, in Ukraine elec-
tricity from solar radiation (0.03 TWh) was for the first
time generated in 2011 (table 4).

Table 4
Ukraine on the global solar energy market
Ukraine
Renewables: Genera- | Growth rate compared -

Year tion - Solar Total | to the previous period, It?ig?ff\gz?lzlres'l.'e?:\?vzrt?: Share, %

World, Terawatt-hours % ho’urs value place
2011 65.60 — 0.03 0.05 34/80
2012 101.50 154.73 0.30 0.30 27/85
2013 138.60 136.55 0.60 0.43 20/89
2014 196.40 141.70 0.40 0.20 30/89
2015 254.70 129.68 0.50 0.20 31/89
2016 327.58 128.61 0.49 0.15 37/90
2017 445.47 135.99 0.72 0.16 38/91
2018 576.23 129.35 1.11 0.19 35/91
2019 703.95 122.16 2.93 0.42 29/91
2020 846.23 120.21 5.37 0.63 21/91
2021 1032.50 122.01 6.33 0.61 21/91
2022 1322.6 128.1 5.1 0.38 25/91

Source: estimated by the authors to [43].

Over the next 10 years, Ukrainian solar power
plants increased generation to 6.33 TWh of electricity
in 2021, however, the share of Ukrainian solar energy
did not exceed 0.61% of global generation volumes in
2021.

In 2022, there was a reduction in solar energy gen-
eration, as some of the SPPs were damaged due to hos-
tilities or were located in the occupied territory.

The first step to encourage the production of solar
(as well as other renewable) electricity in Ukraine was
the introduction of annually renewable “green tariffs”.
This tariff was adopted at the end of 2008. According
to it, electricity obtained from alternative sources is
purchased by the state at tariffs that are an order of mag-
nitude higher than the market value. The program of
»green tariffs” is designed until 2030 with a gradual re-
duction in the cost of 1 kW of electricity so that at the
end of the program its cost is compared with the stand-
ard.

For example, for solar power plants located on the
roofs of buildings, in 2010 the ,,green tariff” was (ex-
cluding VAT):

e 484.05 kopecks per 1 kW/h for a station with
a capacity of up to 100 kw,

e 463.00 kopecks per 1 kWh for a station with a
capacity of more than 100 KW [15].

For photovoltaic facilities located in open areas,
the highest tariff was set at 505.09 kopecks per 1 kWh
(excluding VAT). Consequently, in 2010, ground-
based solar power facilities in Ukraine could receive a
"green tariff" at the level of UAH 5.06. for 1 kW (with
VAT) or about 60 euro cents for 1 kW/hour. Moreover,
the market is considered "interesting” if the tariff is
over 28 euro cents [15].

Let us determine the place of Ukraine in the Euro-
pean solar energy market (Table 5).

Table 5
Ukraine on the European solar energy market
. Ukraine
Renewables: Generation -| Growth rate com- Renewables: Genera- Growth rate compared to
Year|  Solar Total World, pared to the previous tion-Solar 'ferawatt- Share, % the previous period, %
Terawatt-hours period, % ' !
hours value|place value place
2011 47.11 - 0.03 0.0616/47 - —
2012 72.23 153.34 0.30 0.42(13/47] 1000.00 3/47
2013 86.55 119.81 0.60 0.69(12/47)  200.00 12/47
2014 97.34 112.47 0.40 0.41(17/47 66.67 47147
2015 108.23 111.19 0.50 0.46(17/47 125.00 21/47
2016 112.40 103.85 0.49 0.44 (19/47 98.00 23/47
2017 122.76 109.21 0.72 0.59(17/47) 146.94 9/47
2018 136.17 110.92 1.11 0.82(16/47] 154.17 10/47
2019 150.44 110.48 2.93 1.95/10/47] 263.96 1/47
2020 175.65 116.76 5.37 3.06|8/47 183.28 2147
2021 195.55 111.33 6.33 3.24|8/47 117.88 12/47
2022 246.4 126.04 5.1 2,1 [11/47 80.35 -

Source: estimated by the authors to [5].
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In terms of solar energy generation in 2022,
Ukraine ranked 11th (5,1 TWh) in Europe. The country
became the leader in the growth rate of the solar energy
industry in 2019 (+163.96%). And in 2020, Ukraine
took the 2nd place (with an indicator of 183.28%), sec-
ond only to Poland (with an indicator of 275.50%) [5].

Thus, the leading positions in the global solar en-
ergy are occupied by the countries of Asia (China, Ja-
pan and India) and Europe (primarily Germany). At the
end of 2022, less than 1% of the world's volumes of this
energy were generated in Ukraine.

Conclusion. Therefore, the modern solar energy
industry has already gained high development dynam-
ics. The success story of solar energy compared to other
technologies has many reasons, but the key factor is the
cost reduction that has made solar energy the world
leader in terms of cost reduction. In addition, it is virtu-
ally inexhaustible and a free resource. The medium-
term forecast for the global economy is difficult to pre-
dict. Nevertheless, the world will see high demand for
solar energy in the coming years, as this energy is not
only economical but also ensures energy security at the
national and individual levels. As for Ukraine, it has a
significant natural, geographical and investment poten-
tial for the renewable energy sources development and
therefore it is the main direction in the implementation
of state energy saving policy of Ukraine.

References:

1. Global Market Outlook for Solar Power 2022-
2026.  Available  online:  https://api.solarpow-
ereurope.org/uploads/Solar_Power_Eu-
rope_Global_Market_Outlook_re-
port_2022_2022_V2_2 87bd2cle44.pdf

2. Onyshchenko V. & Datsenko V. Solar energy
in Ukraine: analysis and its role in ensuring economic
security. Economy and the region, 2022. No 1 (84). P.
6-12. DOI:
https://doi.org/10.26906/EiR.2022.1(84).2539.

3. Y. Dziadykevych, M. Buriak & I. Liubezna
(2020). Development of solar energy in Ukraine. Inno-
vative Economy, No 1-2, 120-125. Available online:
http://inneco.org/index.php/innecoua/article/view/240
[In Ukrainian]

4. Statistics of the global RES market in 2021
from IRENA. Available online: https://av-
enston.com/articles/renewable-capacity-2021/

5. British  Petroleum.  Available  online:
https://www.bp.com/

6. The history of solar energy: who invented it
and how it is changing our lives. Available online:
https://greendeal.org.ua/istoriya-sonyachnoyi-ener-
getyky-hto-yiyi-vynajshov-ta-yak-vona-zminyuye-
nashe-zhyttya/

7. Melnychuk, M.; Dubrovin, V.; Krasowski, E.;
Polischuk, V. Analysis of the current state and devel-
opment prospects of global and Ukrainian solar energy.
MOTROL 2011, Volume 13B, pp. 5-9. [In Ukrainian]
Available online: https://agro.icm.edu.pl/agro/ele-
ment/bwmetal.element.agro-5eb050b8-dd30-4a6d-
952a-544ed02076¢9/c/5_motrol13b.pdf

8. UN Framework Convention on Climate
Change. Available online: https://unfccc.int/sites/de-
fault/files/convention_text_with_annexes_eng-
lish_for_posting.pdf

9. Paris Climate Agreement. Available online:
chrome-extension://efaidnbmnnnibpcajpcglclefind-
mkaj/https://unfccc.int/re-
source/docs/2015/cop21/eng/I09r01.pdf

10. Iceland’s nature allows for 100% renewable
energy. Available  online:  https://www.warp-
news.org/energy/icelands-nature-allows-for-100-re-
newable-energy/

11. Erneuerbare Energien Gesetz. Awvailable
online: https://www.bgbl.de/xa-
ver/bgbl/start.xav#__bgbl__%2F%2F*%5B%40attr_i
d%3D%27bghl100s0305.pdf%27%5D__ 1525702271
806

12. Solar Power Europe.
https://www.solarpowereurope.org/

13. Prishlyak, N. Renewable energy in India: cur-
rent state and development prospects. Investments:
practice and experience 2018, Volume 21, pp. 15-20.
[In Ukrainian]

14. With 2,245 MW of Commissioned Solar Pro-
jects, World’s Largest Solar Park is Now at Bhadla.
Auvailable online: https://mercomindia.com/world-larg-
est-solar-park-bhadla/

15. Solar energy in Ukraine will begin to develop
with the arrival of new companies to the market. New
Energy (Novaya Energia) 2010, Volume 2, pp. 11-12.

Available online:


https://doi.org/10.26906/EiR.2022.1(84).2539
http://inneco.org/index.php/innecoua/article/view/240

36

Danish Scientific Journal No81, 2024

Appendix A

Volumes of energy consumption in the world in the period 1965-2022.

Solar: Consumption Renewables: Consumption ngggg&%?‘y' Share: Solar, %
. Growth rate . Growth rate . Growth rate
Year| Exajoules compared to Exajoules compared to Exajoules compared to In In
('nplft' the previous (|_an|Jt- the previous ('nplft' the previous reg(le- Primary
equivalent) period, % equivalent) period, % equivalent) period, % wables| Energy
1965 0 - 0.23 - 155.88 - 0.00 0
1966 0 - 0.26 109.19 164.20 105.34 0.00 0
1967 0 - 0.26 101.11 170.38 103.76 0.00 0
1968 0 - 0.28 109.55 180.69 106.05 0.00 0
1969 0 - 0.30 104.70 192.82 106.71 0.00 0
1970 0 - 0.33 111.05 205.08 106.36 0.00 0
1971 0 - 0.36 108.33 213.45 104.08 0.00 0
1972 0 - 0.38 107.44 224.89 105.36 0.00 0
1973 0 - 0.41 106.10 238.05 105.85 0.00 0
1974 0 - 0.43 105.50 239.50 100.61 0.00 0
1975 0 - 0.43 100.49 240.67 100.49 0.00 0
1976 0 - 0.48 110.71 253.52 105.34 0.00 0
1977 0 - 0.52 108.07 262.84 103.68 0.00 0
1978 0 - 0.56 109.00 273.48 104.05 0.00 0
1979 0 - 0.61 109.31 282.87 103.43 0.00 0
1980 0 - 0.66 107.71 280.56 99.18 0.00 0
1981 0 - 0.69 104.66 279.38 99.58 0.00 0
1982 0 - 0.82 117.83 277.85 99.45 0.00 0
1983] 0.00003 - 0.92 113.19 282.35 101.62 0.00 | 0.0001
1984 0.00007 210.37 1.04 113.18 295.83 104.77 0.01 | 0.0001
1985/ 0.00013 186.14 1.11 106.19 303.47 102.58 0.01 | 0.0001
1986/ 0.00016 129.25 1.24 112.07 310.26 102.24 0.01 | 0.0001
1987| 0.00011 69.83 1.32 105.87 321.08 103.49 0.01 | 0.0001
1988 0.00011 96.16 1.36 103.62 333.22 103.78 0.01 | 0.0001
1989 0.00279 2571.83 1.52 111.34 339.68 101.94 0.18 | 0.0008
1990/ 0.00413 148.08 1.71 112.35 343.90 101.24 0.24 | 0.0012
1991] 0.00538 130.11 1.79 104.86 346.37 100.72 0.30 | 0.0016
1992 0.00497 92.36 1.89 105.59 348.55 100.63 0.26 | 0.0014
1993] 0.00593 119.31 1.97 104.05 351.29 100.79 0.30 | 0.0017
1994| 0.00636 107.24 2.07 105.37 355.77 101.28 0.31 | 0.0018
1995/ 0.00680 107.00 2.18 105.09 363.78 102.25 0.31 | 0.0019
1996/ 0.00744 109.45 2.21 101.68 374.19 102.86 0.34 | 0.0020
1997| 0.00798 107.20 2.38 107.64 377.99 101.01 0.33 | 0.0021
1998 0.00864 108.30 2.51 105.25 380.42 100.64 0.34 | 0.0023
1999 0.00964 111.51 2.66 106.23 387.05 101.74 0.36 | 0.0025
2000 0.01127 116.99 2.85 107.15 396.88 102.54 0.40 | 0.0028
2001] 0.01505 133.53 2.99 104.93 400.76 100.98 0.50 | 0.0038
2002] 0.01890 125.58 341 113.97 409.53 102.19 0.55 | 0.0046
2003] 0.02354 124.55 3.73 109.19 424.09 103.55 0.63 | 0.0056
2004| 0.03083 130.93 4.27 114.55 444.97 104.92 0.72 | 0.0069
2005] 0.04316 140.02 4.83 113.08 459.23 103.21 0.89 | 0.0094
2006/ 0.05902 136.74 5.53 114.46 472.29 102.84 1.07 | 0.0125
2007| 0.07958 134.84 6.52 117.95 486.91 103.10 1.22 | 0.0163
2008] 0.12845 161.41 7.78 119.36 492.53 101.15 1.65 | 0.0261
2009] 0.21187 164.95 8.93 114.79 485.02 08.48 2.37 | 0.0437
2010 0.33884 159.93 10.54 118.02 508.68 104.88 3.22 | 0.0666
2011 0.65131 192.21 12.14 115.18 520.90 102.40 5.37 | 0.1250
2012] 1.00231 153.89 13.82 113.88 528.18 101.40 7.25 | 0.1898
2013] 1.35989 135.68 15.81 114.39 537.56 101.78 8.60 | 0.2530
2014 1.91502 140.82 17.63 11151 543.52 101.11 10.86 | 0.3523
2015 2.46963 128.96 19.95 113.14 548.14 100.85 12.38 | 0.4505
2016] 3.15704 127.83 22.09 110.75 555.91 101.42 14.29 | 0.5679
2017| 4.26785 135.19 25.36 114.78 566.66 101.93 16.83 | 0.7532
2018] 5.48838 128.60 28.53 112.53 582.38 102.77 19.23 | 0.9424
2019] 6.68013 121.71 31.74 111.22 587.43 100.87 21.05 | 1.1372
2020] 8.00080 119.77 34.80 109.65 564.01 96.01 22.99 | 1.4186
2021 9.72620 121.57 39.91 114.69 595.15 105.52 24.37 | 1.6342
2022] 12.4137 127.63 45.18 113.20 604.04 101.49 27.48 | 2.0551

Source: completed and estimated by the authors to [5].
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A possible option for introducing STEM methodology into preschool and school education is described.

AHHOTAIIMA

OnucaH BO3MOXKHBII BapuaHT BHeAPEeHUs MeTooiorun STEM B omikossHOE 1 MIKOJIBHOE 00pa3oBaHHUe.

Keywords: STEM methodology, game-based learning, creative thinking, complex problem solving
KuaroueBbie ciioBa: STEM merononorus, urposas ¢popma 00ydeHHsI, KpeaTUBHOCTh MBIIUICHUS, KOMILICKC-

HOE peIICHHE MPOoOIIeM.

STEM wmetononorus B o0pa3oBaHHU 3aBOEBalia
MOITYJISIPHOCTD | CTaja OJHON W3 CaMBIX MEPCIICKTHB-
HBIX. DTO CBSI3aHO C BBHICOKMM YPOBHEM PE3YJIbTaTOB
00y4eHUs 1 JIETKOCTBIO HCIIOIb30BaHMUs. XapaKTepHbIe
otanuus STEM MeTos0m0run B 00y4eHu :

1. ITocTaHOBKa KOMIUIEKCHBIX MPOOJIEM, OXBAThI-
BAIOIMX HECKOJIBKO AMCIMIUIMH (MaTeMaTHKa, HayKa,
TEXHUKa, HHKCHEPH. . .)

2. UrpoBas ¢popma paboThl ¢ 00yIaeMBIMHU.

3. [TapannenbHOE pa3BUTHE JPYTUX KOMIIETCHUUH
(CTHIIb W3IIOKEHMSI, PUTOPHUKA, JTUTEPATypa, KyIbTYpa,
TICHXOJIOTHS. . .)

4. B0O3MOXXHOCTH TPOSIBICHUS HECTaHIAPTHOTO
MBIIIIJIEHHSI, CBOOOHOTO OT cTepeoTUnoB. [1.2.3]

B PecnyOnnke Kazaxcran HauMHaeTCss aKTUBHOE
BHenpenne STEM wmeronosnornn B oOpasoBaHue. B
BVY3ax BBenTM METOI0JIOTHIO KaK JIONOTHUTENBHBI KypC
mo BBIOOPY. B ropomax mosBASIOTCS KOMMEpUYECKHe
KOMITaHWH, KOTOPLIC BEAYT JOMNOATOTOBKY II€AaroroB

mo STEM meromonormm. OmHAKO, MPAKTHKA MMOKA3BI-
BaeT 0 claboM BHEJPEHUH B IIKOJAX M O MPAKTHICCKU
MPOBAIBHBIX OIBITAX B JIONIKOJILHOM 00pa30BaHHH.
IIpoBeneHHbIC UCCIICTOBAHUS TPOOICMBI IPUBEIH
K CIICIYIOUINM Pe3yIbTaTaM.
1.0mpoc crenuanucToB Mo AOUIKOJILHOMY 00pa-
30BaHHUIO O BO3MOXKHOCTH M3MCHEHHIA B CTaHIapTaxX
00pa3zoBaHuUs M cHCTEMax KOHTPOJIS.
I'enepanbHas coBokynHocTh: =~ 2150 crnenmanu-
CTOB B 00JIACTH JIOIIKOJLHOTO 00pa30BaHUS
Bribopka: 47- neHCTBYIOIMUX MeAaroros; 12- cme-
uanucToB MunucTeperBa npocsenienust PK (9 u3 ot-
JieNia JTOIIKOJIBHOTO O0pa3oBaHHUS M 3 M3 OTHeNa I0
KOHTpOJI0); 53- cneuunanucra kadeap MOUIKOIBHOTO
oOpazoBanus pazianyabix BY3o0B PK. Beero- 112 yen.
Mertoa: TeneOHHBIN OMPOC METOIOM HHTEPBBIO.
Cucrema orieHKH cocTostHust — mkana 100 6amios
(100-oTnmuHO; 0-11710X0)
Pe3ynbpTathl npecTaBaeHs! Ha pUCYHKE |

Pe3ynbTaTbl MHTEPBbLIO C oLeHKOW no 100 6anbHOM WKane

BHeapeHue nepenosbix metoamk 10

MoBblweHue KBanndUKaLum

CocToAHMe maTepuanbHoi 6asbl

Cuctema KoHTpona 0

Crangapt 4O

YpoBeHb Nejaroros

CooTsetcsue cuctembl O TpeboBaHMAM
COBPEMEHHOCTU

0 5

A 2
—— 19
A 31
———— 22
I 18
A 37
A 42

15 20 25 30 35 40 45

Pucynox 1- Pezynvmamol unmepsvio o cucmeme 00uwKoabHo2o oopasosanus JJO
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2. VlccnenoBanus AEHCTBYIONINX YUPEKIACHUI 10-
IKOJIBHOTO 00pa3oBaHuMsI

I'enepanbHas COBOKYMHOCTb: B AnMaThl 824 u3
HHUX rocyapCTBEHHbIX -189, uacTHbIX -399, MUHM 1IEH-
TpoB-236; B Actate okoi0 500 u3 HUX: TOCYJapCTBEH-
HbIX-115, yacTHBIX-240, MuHu 1IeHTpOB- 145. Cpenusis
CTaTUCTHKA: Bcero- 1324 yupexneHus, U3 HUX: TOCy-
napctBeHHble 23%; yacTHble 48%; MUHU HEHTPHI 29%.

Bribopka: 247 yapexaeHuil TOMKOIBHOTO 00pa-
3o0BaHm. M3 HUX 57 TocymapcTBeHHBIX; 119 9acTHBIX;
71 MUHU LEHTPHL.

MeTton uccreoBaHUA: TalHBIA OKYIIATENb.

Cuctema onenku: mkaia 100 6amios (Jrydriee co-
crostaue-100; Xyniree COOTBETCTBEHHO)

Pe3ynbraThl peAcTaBiIeHB HA PUCYHKE 2

Pe3ynbTaTbl UccneaoBaHMA "TalHbIM NOKyNaTeNb' oLUEeHKa
no wkane 100 6annos.

CooTBeTcTBMe cTaHAApTy PISA
CootBetctBue ctaHaapTy 40 PK

MapTHepcTBO CO WKOoNaMKU 14

MeTtoguka 22

MNMoproTtoBka neparora
LleHa-KayecTBO

CocTosHMe MaTepunanbHoM H6asbl
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Pucynox 2- Pezynbmamei uccie0o8anuil no Mmemooy « matiHbvlii ROKYRameiby

3. IlpoBeneHue uccneaoBaHUsl HAYaIbHBIX IIKOJT

FeHepam,Ha;I COBOKYITHOCTb: 11 mxon U3 HUX TpU TUMHAa3UH. O6ma;1 YHCJICHHOCTh HAaYaJIbHBIX KJIACCOB ~

4 750 yer.
Bribopka: 6 1Ko 1 ABe THMHA3UU.

MertoJ ucclieoBaHU: HHTEPBBIO KOJUIEKTHBA YYUTEINCH HaUalIbHBIX KJIACCOB.
Cuctema ouenku: mkana 100 6amios (srydiee cocrostaue-100; Xyiiee COOTBETCTBEHHO)

Pe3ynbTaThl pecTaBIeHBl Ha PUCYHKE 3

Onpoc neaaroroB HavyanbHbIX WKO/
(nHTepec no wkane 100 6annos)

<
'72

m 3HakomcTBO €O STEM
MEeTOA0/10TUAMM

® }enaHue paboTtatb MO HUM

® Hananume nporpamm no STEM
NHTepec poguTtenen kK STEM

m /IHTepec geten K STEM

® MIHTepec nearoros K NapTHEPCTBY
N COBMECTHbIM NPOrpaMmmam

Pucynox 3- Onpoc nedazo206 nauanvhvix wkon o mexuono2uu STEM
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4. Onpoc BO3MOYKHOCTH CO3maHHs (hakyibTaTMBa W MHTEpHET tatdopmel 1o STEM TexHomormsMm mist

INKOJIbHUKOB

I'enepanbHas COBOKYNHOCTB paiioHa: 6897 yuamuxcs.
Bribopxka: Tpu nikonsl paiiona, no 450 yen u3 Kax0i mIKosbl Mo 90 4enoBeK co CIBOSHHOTO NOTOKa(CABO-

eHHBII noToK- 3,4 Knacc; 5,6 kiacce;...) Beero 1350 yen.

MerTon uccieaoBaHui

Cucrema ouenku: mkana 100 6amnoB (iydmee cocrosuue-100; Xy/iiee COOTBETCTBEHHO)

Pe3yﬂLTaTI)I MpeACTAaBJICHBI HA PUCYHKE 4

Onpoc wkonbHMKoB nNo STEM obyyeHnuto. [la B % oT uncna
OnpoLIEeHbIX

*KenaHue yyactBoBaTh 3a cepTudumKat

enaHue yyacTBoBaTb ANA CTaTyca

KenaHue yyacTBoBaTb 418 UMUANKA

enaHue yyactsoBaTb bes CTumyna

NHTepec k STEM npobnemam
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Pucynox 4- pesynomamol onpoca wKoabHuKos o dxceranuu yuacmeosams 6 STEM npozpammax

B memom, ompoc mokasaj, 4To Mpu MpHUMEHEHUH
Pa3IMYHOTO poja CTUMYJIOB BO3MOXKHO IIPHUBIICYCHHE B
mpoekt ot 500 o 2 000 ygamuxcs. OcoOeHHO ecin
YYECTh MPOBEICHUE KOMAHTHBIX COPEBHOBAHUH B IITKO-
nax o STEM monensm.

BrIBOIBI U3 HCCIEIOBAHMS:

1. [eficTByromas cuctema o0pa3oBaHus COOTBET-
CTBYET MEPE0BLIM MUPOBBIM TeHaeHIMAM Ha 30-40%,
YTO OCTaBJsieT HUINY Ui BHeapenuss STEM merono-
JIOTUH.

2. JIOMIKONEHBIE U IKOJBHBIC YIPEKICHHS HE UC-
nonb3yrT STEMMeTomonoruo 1 aHaIord B 00y4eHU!
M BOCIIMTAaHHUHU.

3. Hrrepec negaroroB k STEM mogensm nocra-
TOYHO BBICOK, HE XBaTaeT 3HAHMI, YMCHHUI U HABBIKOB.
Ho nporiecc 00y4enus neaaroroB Havasucs Mo/l AaBiie-
HUeM peitunra u TectoB PISA.

4. PojuTeNy HCIIBITHIBAIOT MTOBBIIICHHBINA HHTEPEC
K HOBBIM TE€XHOJIOTHSIM OOYUYCHHS U B OCHOBHOI Macce
TOTOBBI K €r0 HCIOJIH30BAHUIO B 00YYCHUU U BOCIIHTA-
HUHU OETEN.

Hust apdexruBroro Baeppenust STEM meromoio-
TUH B 00pa3oBaHHE HEOOXOTUMO Pa3BEPHYTH arpec-
CUBHYIO KOMITaHUIO 110 IPOJBIDKEHUIO 1 PR.

DTH MEPONPUATHS JOJDKHBI IIPOBOIUTHCS HA KOM-
MepUYeCKOi OCHOBE M COMPOBOXKAATHCS CHCTEMOM BO3-
HArpaKACHUs, cepTUGUKAIMM U IMHPOKOMY OCBEIIe-
a0 8 CMU.

Bueapenne STEM mertonosnoruu B 00pa3oBaHue
MPOTECTHPOBAHO M JaJI0 MOJIOKHUTEIbHBIA PE3yIIbTaT B
CJIeIYIONIeM TaKTUIECKOM HCIIOJIHEHUH:

1. OTKpBITO yupexaeHHe MO JOIIKOJIEHOMY 00y-
YEHUIO JieTed B Bo3pacTe 3-7 JIeT MO METOAOJIOTHH
STEM. I[IaTHIHEBHBIH UK MPOJOIDKUTEIFHOCTHIO 1-
3 yaca B neHb. Ctoumocts = $ 1 B yac. Hamonusemocts

coctaBuina 32-137 pereir B Mecsn. M3 HUX ITOJHBIN
Kypc mpouuta 75,4%; HWCIomp30Bali OOJBIIE TMOJO-
BHHBI y4eOHOTO BpeMeHH Kypca 84,3%; HOKHHYIH
Kypce nocne 3-5 3anatuil 7,4%. OcHOBHasl NMpUYHHA-
CJIO’KHOCTh NPUBECTU peOEHKa Ha 3aHATHUS B TCUCHUH
IHS (HE KOMY).

2. IlpoBenenue GaxyabTaTUBHBIX 3aHATHH B IIIKO-
Jax B pamkax noarotoBku k STEM copeBHOBaHUSIM.
Otpaborano 12 ¢dakyabTaTHBHBIX TPy 1o 5-8 yel.
U3 Hux copmupoBansl 5 komana. [IpoBeneHsr 0T60-
pOUHBIE cCOpeBHOBaHUs. B prHam mkonsr BeIm 2 Ko-
MaH[bl. Pe3ynpTaT mpeB3omen Bce 0XKUAaHMS:

- BBICOKAsl aKTUBHOCTbH YYaCTHHUKOB;

- IPECT)KHOCTD CTAaTyca yJacTHUKA KOMaH]Ibl;

- 100% HanoyHsAEeMOCTh 3aj1a MIKOJIB Ha (hHHAIIE;

- OKyIaeMoCTb Meponpusatus 327%.

Bce moarotoBuTensHbIE MEPOTIPUATHS TIPOBOIH-
Jch OecriatHo. buiieTsl MpoaBanuch TOJIbKO Ha (GU-
Hai. CTOMMOCTh BXOJHOTO Griteta coctaBmia ~ § 1.

3. Opranusauus komanaHsix STEM copeBHoBa-
HUH Ha ypOBHE paliOHa W Topoja C MpPUBJICUYECHHEM
CMU, cnioHCOpOB cIOCOOHBIX cHOPMYITHPOBATH TPO-
6nemy U1 komana. IIpoBeneHsl MacTep Kiacchl Ha
YPOBHE KOMaHJ ¢ y4acTHeM KoMaHJ 3-X mKoi. Pe3ynb-
TaThl TMOJIOKUTENbHBIE, HamoJHseMocTh 3ana 100%,
MHOTO HEYAOBJIETBOPEHHBIX, HE MONABIINX B 3aIl.

OO6mmii 3aMbICeN MPOEKTa: JOIIKOJIbHOE 00pa3o-
BaHue 1o Meronosorud STEM nHe o0namaeT BBICOKOM
MIPUBJIEKATEILHOCTRIO ¥ Pe3yabTaTHBHOCTHIO. [lo-
STOMY OCHOBHBIM JBUTaTesieM On3Heca OyAeT ABIATHCS
MOCTPOEHHE CUCTeMbI copeBHOBaHui o STEM wmero-
nonorud. Ha Hux OymeT cocperoToueHbI OCHOBHBIE Me-
ponpusituss no nponsikennto u PR. IlpoBenenue
BHYTPHILIKOJbHBIX, MEXKIIKOIbHBIX, PAHOHHBIX M TO-
poackux copeBHoBaHuid STEM komaHx ¢ BpydeHHeM
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ceprudukaros. [IpuBiedeHre CIOHCOPOB Yepe3 MocTa-
HOBKY MPO0JIeM, B PEUICHHH KOTOPIX OHH 3aMHTEPECO-
BaHbl. B kauecTBe IpoOsieM MOT'YT BBICTaBIISITHCS IIPO-
OneMbl paifoHa, ropona, OTHEIBLHOTO OObeKTa Ou3-
Heca...

IIporpamma copeBHOBaHUI:

1. Tpu npobGneMbl, KOTOpble CHOPMYIUPOBAHEI
Kak JoMallHee 3ajaHue Juisi komana. KomaHnasl mpe-
3CHTYIOT BAPUAHTBI PEIICHHUS JKIOPU KOHKYpCa

2. Pemrenne Oy mpooOsiem (3-5). Ha pemenne
Ot mpo6irem komaHgaM paercs 20 munyT. s my6-
JIMKK OOBSBIISETCS TIEPEPHIB.

B KIOpH NPHUCYTCTBYIOT MPEACTABHTENH CIIOH-
copa u sirogu ¢ 1Q Beime 125.

Takum oOpa3omM, packpyTka npoekra Oyaer oxBa-
TBHIBaTh LIKOJY M €CTECTBEHHBIM 00pa3oM, Ha UMHIDKE
OpoHAa BBITSHET JIOLIKOJIBHOE 00pa3oBaHKE, KOTOPOE
MOXHO Oy/IeT peann30BbIBaTh 10 (hpaHUAN3HHTY.
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The article is devoted to the current problem of combating not only in the Republic of Kazakhstan, but also
all over the world. The authors reveal the goals, objectives and main conditions for effective and systemic coun-
teraction to corruption. Special attention is given the main factors of contributing for its manifestations in modern

conditions.
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In his message to the people of Kazakhstan "Eco-
nomic course of fair Kazakhstan,” President of the Re-
public of Kazakhstan Kassym-Zhomarta Tokayev em-
phasized that the country aims to create a fair state with
equal opportunities and progress. He noted that Ka-
zakhstan strives to become an effective country where
law and order reign, as well as developing a culture of
dialogue, responsibility and solidarity.

The problem of corruption exists all over the
world and impedes socio-economic development. It
manifests itself in different ways in different countries,
but the main essence remains: the abuse of official po-
sition and authority for personal gain. Most often this is
expressed in bribery and the use of official position for
selfish purposes.

The problem of anti-corruption has existed for a
long time and was discussed by ancient philosophers.
Aristotle considered the fight against corruption one of
the ways to increase state stability: "The main thing in
the government of the state is to arrange everything in
such a way that it is impossible for officials to enrich
themselves". Plato also noted that greed is one of the
most important social vices, which is unacceptable not
only for rulers but also for warriors.

Even in Roman law, the word "corrumipire” had
several meanings, including bribery and destruc-
tion.ach state faces unique characteristics and chal-
lenges in combating corruption, which makes it diffi-
cult to develop effective countermeasures.

The main goal of combating corruption is its elim-
ination in society. The Republic of Kazakhstan is de-
signed to achieve this goal by solving the following
tasks: creating an atmosphere of intolerance to corrup-
tion in society, identifying the conditions and reasons
contributing to corruption offenses and eliminating
them, strengthening cooperation among anti-corruption
subjects, developing international cooperation to com-
bat corruption, as well as identifying, preventing and
investigating corruption offenses.

When studying the causes, conditions and conse-
quences of corruption, it is necessary to take into ac-
count the local mentality, national and religious peculi-
arities, as well as the level of legal culture.

An effective fight against corruption requires ac-
countability and control of state bodies to the public,
independence and fairness of the judiciary, clear and
simple laws worthy of application, meritocracy in the
state's personnel policy, transparency of state proce-
dures and zero tolerance for corruption in society.

Lack of transparency in decision-making affecting
important public issues, lack of civil control and lack of
regard for public opinion in the activities of the state
machine lead to excessive bureaucracy, administrative
barriers and abuse of power, which contributes to an in-
crease in corruption manifestations.

Despite the qualitative update of basic legislative
documents, the issues of proper application of the law
remain unresolved in the organizational and legal as-
pect. It is necessary to use all means to prevent corrupt
practices, as well as to strengthen preventive work. At-
tention should be paid to the activities of local authori-
ties, as they ensure the satisfaction of the daily needs of
citizens. In the activities of the special anti-corruption
body, it is necessary to maintain a balance between its
law enforcement and regulatory functions.

Conflicts of interest in the performance of govern-
ment functions are one of the serious causes of corrup-
tion in the public sector. Conducting a detailed analysis
of the mechanisms for the implementation of govern-
ment functions, including public services, will help
identify and eliminate corruption factors [5].

According to some opinions, the fight against cor-
ruption comes down only to countering bribery. How-
ever, this position is most likely incorrect. Bribery is
the most gross and socially dangerous type of corrup-
tion crime. Therefore, it is right to pay great attention
to the fight against bribery as part of the overall fight
against corruption. Recently, there has been an increase
in bribery. Every year, the number of bribery facts is
growing. However, not all cases reach the court. The
number of bribery cases heard by the courts is always
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slightly lower than the number of criminal bribery cases
initiated. Nevertheless, it is possible to get an upward
or downward trend in the number of bribery cases from
court statistics.

In his message to the people of Kazakhstan, Pres-
ident Kassym-Jomart Tokayev notes that it is necessary
to ensure the rule of law and the quality of justice. This
requires urgent renewal and improvement of the judici-
ary. Judges must be highly qualified, honest and incor-
ruptible. First of all, it is necessary to ensure the equal
status of all judges and reduce their dependence on their
superior colleagues [6].

One of the problems of combating corruption in
government is the close connection between the politi-
cal (or state) and economic elites. The interaction of the
public and private sectors of the economy is still notice-
able, especially during the reform period. The rapid de-
velopment of the private sector was to be accompanied
by tough legislation and practices capable of protecting
the private sector from government interference and al-
lowing public authority to monitor compliance with the
rule of law.

In Kazakhstan, active work continues to eradicate
corruption, which is becoming more systematic. The
basis of such activities is the demand of the head of
state for the steady responsibility of all citizens, regard-
less of their posts, past merits or public status.

The Kazakh authorities themselves are worried
about the loss of public support. The need to maintain
their legitimacy through the conduct of elections makes
the authorities take care of strengthening their position.
The fight against corruption has become one of the ef-
fective tools for solving this problem. Representatives
of all political parties actively use anti-corruption rhet-
oric. However, until now, all measures to limit corrup-
tion were either symbolic or partial in nature. Unfortu-
nately, our politicians do not realize that everything
hidden eventually becomes clear, and if they have cho-
sen a political career, they must be honest and decent.

To develop an effective anti-corruption system, it
is necessary first to identify the main factors contrib-
uting to the manifestation of corruption in modern con-
ditions. Nowadays, the most relevant of them are the
imperfection of industry legislation, whose norms ap-
plied in practice often create conditions for corruption
crimes, especially for those who do not understand le-
gal intricacies. The lack of transparency of government
and corporate governance is also an important factor.
The process of making managerial decisions remains
closed, even in cases where these decisions affect the
rights and legitimate interests of citizens. In addition,
there are corruption risks in the provision of public ser-
vices associated with the direct interaction of officials
with the population. Another significant factor is the
low level of legal culture, both among the general pop-
ulation and among public sector workers, which allows
dishonest employees to use it for selfish purposes. The
lack of comprehensive and targeted information work
on the formation of an anti-corruption model of behav-
ior and an atmosphere of rejection of corruption is an-
other factor. It is also worth noting the insufficient level
of remuneration for some categories of civil servants
and the lack of social guarantees in public service. It is

important to note that without active public support,
anti-corruption measures taken from above have a lim-
ited effect. It is necessary that every citizen of Kazakh-
stan treats corruption with zero tolerance, and honesty
and integrity become the norm of behavior. To achieve
the desired results, it is necessary to introduce an anti-
corruption culture among the population and create a
persistent immunity to corruption. Every Kazakhstani
and every family should understand that the fight
against corruption is the task of the whole society.
Working with the younger generation plays a funda-
mentally important role in the formation of an anti-cor-
ruption culture not only in the Republic of Kazakhstan,
but also in other countries. The implementation of anti-
corruption standards of behavior from the very early
childhood will eliminate this social evil. In addition, it
is important to educate a person in the spirit of Kazakh-
stani patriotism and rejection of corruption. All educa-
tional institutions, state bodies and public organizations
should include anti-corruption courses in their training
programs. Qualified specialists of various industries on
a professional basis should carry out the implementa-
tion of this process. The media play an important role
in shaping public rejection of corruption, motivating
Kazakhstanis to take an active civic position and ac-
tively counteract corruption. Current legislation and le-
gal institutions have untapped anti-corruption potential,
and this potential should be used to the maximum in the
implementation of foreign models and experience. Fre-
quent changes in regulatory acts, the presence of low-
quality laws with many reference norms that allow bu-
reaucratic arbitrariness - all this is a source of corrup-
tion. One of the directions of the preventive fight
against corruption is the creation of legislation that pre-
vents corrupt transactions of civil servants. This re-
quires a mandatory analysis of the corruption of legis-
lation to identify the most typical manifestations of cor-
ruption in the text of the law. An excellent example is
the order on the rules for encouraging persons who have
reported the fact of a corruption offense or otherwise
help against corruption. [7].

Corruption is not only a violation of the law. It is
also a undermining of confidence in the effectiveness
of the state and a direct threat to national security. We
must dramatically strengthen the fight against corrup-
tion, including improving anti-corruption legislation, in
order to achieve our ultimate goal of eliminating cor-
ruption as a phenomenon [8].

Ensuring transparency and strengthening all forms
of control over the activities of state bodies and author-
ities, as well as the possibility of obtaining timely in-
formation about the work of the state apparatus are one
of the conditions for anti-corruption activities. The re-
sponsibility of print publishers and the media for the
accuracy of their publications and speeches is also im-
portant. Today, journalism is required based on facts,
arguments, serious and professional analysis, as well as
a positive approach. It is necessary to more clearly de-
fine the scope, scope and competence of state bodies,
eliminate duplication and determine the official func-
tions of civil servants as accurately as possible. In this
direction, quite constructive work has been carried out
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recently (such as contests for filling posts of public ad-
ministrative officials, which are an effective means of
preventing corruption offenses).

The gradual implementation of the anti-corruption
program will make it possible at the first stage to
strengthen social and political stability in the country,
increase public confidence in the state authorities, pro-
tect citizens from corruption, develop anti-corruption
consciousness in society, and at the second stage - to
activate non-governmental organizations, political par-
ties and public associations in the implementation of
anti-corruption policy, strengthen international cooper-
ation in the fight against corruption and raise the pres-
tige of the state in the international arena.

Many researchers, both foreign and Kazakh, indi-
cate that the majority of the population treats corruption
with some kind of loyalty, not understanding its danger.
This hinders the successful fight against this phenome-
non. In this regard, it should be noted that corruption
causes huge, sometimes irreparable harm to the public
interests, the interests of the state and individual citi-
zens. This manifests itself in the following possible
consequences:

- Corruption prevents the state from achieving its
goals (for example, appointment for a bribe leads to a
decrease in the efficiency of government bodies and in-
stitutions and causes huge losses);

- Corruption leads to a rise in the cost of the state
apparatus (since ultimately, bribery is reflected in the
taxpayer, and he is forced to pay more for services);

- Corrupt management personnel are not prepared
to compromise their personal interests for the prosper-
ity of society and the state;

- Corruption destroys justice, since the truth be-
longs to someone who has more money and fewer
moral prohibitions;

- Corruption is a threat to democracy because it
deprives the people of moral incentives to participate in
elections.

Research shows that corruption in the public ser-
vice in both developed and developing countries takes
roughly the same forms and covers the same areas of
activity. The areas most susceptible to corruption are:

- public procurement;

- operations with land plots;

- collection of taxes;

- appointment to responsible posts in state bodies.

As in other areas of activity, the most susceptible
to corruption are:

- licensing and registration of business activities
(including banking);

- issuing permits for placement of securities and
conducting banking operations with public funds;

- obtaining loans (including state targeted loans);

- customs clearance of imported goods;

- obtaining export quotas;

- construction and repair at the expense of state
funds;

- recruitment to high-paying or positions that al-
low you to receive significant illegal income in state

and local bodies (customs authorities, tax inspectorates,
police traffic safety units).

The anti-corruption strategy of Kazakhstan is con-
tinuously improving taking into account the requests of
society, national practice and advanced foreign experi-
ence. Within the framework of this process, the national
preventive mechanism and public monitoring commis-
sions are actively functioning In addition; a national
committee of public trust was established under the
President of the Republic of Kazakhstan [9].

It is important to note that the need to take effec-
tive measures in the fight against corruption is critical.
Otherwise, the problem, which began with criminal,
economic and social aspects, can turn into a political
problem and acquire the scale of national disaster,
threatening the constitutional structure of the country.
That is why in his message to the people of Kazakhstan,
President of the Republic of Kazakhstan Kassym-
Jomart Tokayev focused on the need to change the pub-
lic consciousness and values of citizens, since "politi-
cal and economic reforms alone are not enough to build
a fair Kazakhstan. First of all, a change in the public
consciousness and aspirations of citizens is required,
without this all the rest of the work will be in vain.[1]
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To study the effectiveness of using a medicinal composition for the treatment of chronic periodontitis. The
results were assessed based on clinical examination and radiographic examination. Results. The data obtained as
a result of a clinical study indicate the high effectiveness of the therapeutic composition as an antimicrobial agent

and a means for stimulating bone tissue regeneration.

Keywords: Endodontic treatment, medicinal paste for filling root canals

There is a very great need among the population
for endodontic treatment of complications of caries,
pulpitis and periodontitis [1, 2]. This is caused by the
significant prevalence of caries complications [3, 4].
Today, dentists have at their disposal almost all the var-
ious instruments and medications for endodontic treat-
ment. However, analysis of literature data shows that
the effectiveness of endodontic treatment is extremely
low and does not exceed 20% [5, 6]. This is explained
by the insufficiently correct use of instruments and the
stages of treatment, in particular, insufficient treatment
of root canals and their poor-quality filling [7, 8, 9, 10,
11]. Therefore, one of the most important tasks of en-
dodontic dental treatment is to prevent the occurrence
of errors and complications, which, according to vari-
ous authors, range from 30 to 70% [12, 13]. Typically,
the root canal is filled within the apical narrowing, and
the restoration of periapical tissues occurs due to the
body’s own defenses [14, 15, 16]. It is relevant to use
medications for the treatment of chronic periodontitis
to stimulate reparative processes in periapical tissues.
For this purpose, it is proposed to use agents that have
a pronounced osteoinductive effect: autologous materi-
als, osteoplastic materials, etc. [17, 18]. Therefore, it is
important to create complex medications that would
have an antibacterial, anti-inflammatory effect and
stimulate the regeneration of tissue in the periapical
area. Many authors point out the inappropriateness of
using antibiotics, amides, hormones, and phenolic
drugs for this purpose, since the microflora quickly gets
used to them and these drugs inhibit local tissue im-
munity and proliferation processes in tissues [19, 20,
21, 22]. The use of other, more effective drugs will in-
crease the effectiveness of treatment of chronic perio-
dontitis such as thiotriazolin and clipdent-gl. This mix-
ture of drugs was mixed in a selected composition ex-
tempore to the consistency of a paste. The purpose of

the work was to clinically study the effectiveness of us-
ing the proposed therapeutic composition for temporary
filling of root canals in the treatment of chronic perio-
dontitis.

Materials and research methods

This study was conducted in a group of 26 patients
with chronic periodontitis (10 with chronic granulating
and 16 with chronic granulomatous periodontitis). The
root canals of teeth with chronic periodontitis were
treated instrumentally, always opening the apical fora-
men within no more than 0.2 mm. The canals were
treated with medication and subsequently dried using
paper points. On a glass plate or disposable sheets of
paper notepad, the components of the proposed medic-
inal paste (metronidazole, thiotriazoline, clipdent-gl)
were mixed to the consistency of a liquid paste. Using
a root needle or canal filler, this medicinal composition
was injected into the root canal. Through the open api-
cal foramen, the components of the paste penetrated
into the periodontal and periapical tissues and had a
therapeutic effect on them. The tooth cavity was closed
with a sealed bandage made of artificial dentin. If radi-
ographs revealed a larger defect in the bone tissue of
the periapical area, or if the anamnesis revealed that the
root canal had been open for a long period of time, then
the treatment tactics were slightly changed. After thor-
ough instrumental and medicinal treatment of the root
canal during the first visit, this medicinal composition
was not used in the form of a paste, but was introduced
into the root canal on a turunda. To do this, equal
amounts of metronidazole and thiotriazoline were
mixed on a glass plate or on a paper sheet. Then,
Clipdent-GL granules were gradually added to the
mixed solution until a rich white solution was formed.
They impregnated a cotton swab, which was inserted
into the root canal of the tooth. A few days later, if there
were no complaints from the patient, the hermetic band-
age was removed, the paste was removed from the root
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canal, and the root canal was washed and dried. The
root canal was permanently filled with AN+ material.
At the same time, no attempt was made to move the
filling material beyond the apical foramen into the per-
iapical tissues. The quality of filling was controlled us-
ing x-rays. The carious cavity was closed with a tem-
porary filling made of artificial dentin. If there were no
patient complaints, a few days later the carious cavity
of the tooth was permanently filled with a composite
material. The effectiveness of treatment was assessed
based on clinical and radiological data. The results were
considered positive if they were characterized by the
absence of patient complaints, changes in the condition
of the gums, and restoration of bone tissue as specified
in the X-ray examination for granulomatous and gran-
ulomatous periodontitis. Results and discussion Using
this method, 26 teeth with chronic periodontitis were
treated (10 and 16 with chronic granulomatous perio-
dontitis). To control the treatment, intraoral contact ra-
diography was used, which was used to determine the
degree of filling of the root canals after filling them.
There were no cases of exacerbation of the pathological
process when there was a need to remove the hermetic
dressing. In all cases of treatment, the root canals were
filled completely; the filling mass after filling was not
carried beyond the apex of the tooth (Fig.). In 2 teeth of
the patients, minor pain was noted after filling the root
canal, which quickly disappeared after 3-4 sessions of
UHF therapy. In general, the treated teeth were painless
upon percussion, functioned effectively when chewing,
the mucous membrane around the teeth was without
pathological changes. The tooth cavity was closed with
a sealed bandage made of artificial dentin. Radiographs
six months after treatment showed a decrease in the size
of the pathological lesion in the periapical tissues.
Complete filling of the root canals allows them to be
effectively obturated and contributes to the absence of
significant irritation of the periapical tissues. The med-
ications used for treatment do not irritate the periodon-
tium. The results obtained indicate the high effective-
ness of the clinical use of the proposed composition of
drugs in the treatment of chronic periodontitis.

Conclusions.

This gives grounds to recommend this therapeutic
composition for the treatment of chronic periodontitis.
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ivity is a check of the level of mastering of the curriculum

by the student, and self-control is the ability of the student to check his acquired knowledge and make adjustments.

Practice shows that specialists who have a high ability to self-improvement and search for new effective forms
of organizing their work are more in demand in the labor market. To do this, it is necessary to form self-control
skills among students of economic universities in the process of studying at the university. It is necessary to ac-
tively involve, in the management of their educational process. This will allow you to believe in yourself, in your
abilities, take a critical approach to learning outcomes and develop creatively. The article raises the current prob-
lem of developing students' self-control skills. The author analyzed the functions of self-control in the student’s
independent work. The conditions under which the skills of self-control of educational activities of students of

economic specialties are formed in the process of their

professional training are considered.

Keywords: control, self-control; educational activities; pedagogical conditions; training future economists.

Today, the education system does not stand still
and is constantly being improved. The reason for this is
the general technological revolution and the involve-
ment of society in global processes, which in turn entail
an increase in demand for competitive specialists in
various fields of activity [1].

In this regard, the meaning and goals of pedagog-
ical control are changing as a mechanism responsible
for the continuous process of improving the quality of
education and providing feedback between the subjects
of the learning process. In the new conditions, pedagog-
ical control, summing up the achievements of students,
should become the starting point for the next stage of
development and a new level of quality of education.
Consequently, not only test and assessment materials
must change, but also the goals of testing students’
knowledge, skills and abilities and the philosophy of
control itself.

Pedagogical control, as a component of the entire
educational process, affects not only the result, but also

the entire process of training and education, since based
on the analysis of control results, one can judge the ef-
fectiveness of the educational process and develop
ways to further improve the entire educational process.
Thus, issues of monitoring and assessing the develop-
ment of competencies remain significant problems for
pedagogical science and practice.

Today, the training of specialists in the higher ed-
ucation system has made a transition to multi-level
training, focusing on a competency-based approach to
training, providing for professional growth, social mo-
bility and self-improvement of personnel.

In this regard, the meaning and goals of pedagog-
ical control are changing as a mechanism responsible
for the continuous process of improving the quality of
education and providing feedback between the subjects
of the learning process. In the new conditions, pedagog-
ical control, summing up the achievements of students,
should become the starting point for the next stage of
development and a new level of quality of education.
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Consequently, control and assessment materials for
testing students’ knowledge, skills and abilities in the
vocational education system must change.

The main difficulty of assessment and control in a
competency-based education system is that competen-
cies are manifested only in the activities of students:
completing projects; solving problem situations; solv-
ing problems that require a combination of knowledge
and experience in combination with the personal char-
acteristics of the student. This means that teachers need
to introduce new control methods into the learning pro-
cess and be aware of the peculiarities of its organiza-
tion.

Control and measurement activities in the educa-
tional process establish not only the achievement of
learning goals, but also the goals of education, that is,
the development of personal qualities, which is difficult
to define. In this regard, carrying out control and meas-
urement activities or pedagogical control comes down
to assessing the level of knowledge.

So, V.P. Arkhangelsky distinguishes input and
output control, which perform certain tasks and have
their own characteristics. In this case, the role of control
is clearly specified, but the procedure for conducting
control as a means of obtaining feedback is not speci-
fied [4].

Yu.K. Babansky argues that control is just one of
the elements of learning built into the model of the ed-
ucational process [5].

I.N. Kovalevsky believes that control tasks can
change, i.e. Monitoring the results of education can be
carried out both for preventive purposes and for the pur-
pose of learning how to manage the learning process.
Monitoring of current educational activities is carried
out, first of all, to obtain feedback and check the inter-
mediate educational achievements of students [6].

Hence, it can be argued that the essence of control
is to receive feedback during the educational process,
to establish compliance of the level of its results with
the educational standard of the corresponding direction.

In higher education institutions, the teacher moni-
tors and analyzes the student’s activities. At the same
time, the student receives an unreasoned mark on his
activities. An incomplete assessment of the teacher and
the student’s inability to self-control, introspection and
self-assessment of his activities disorients the student
in assessing his own capabilities and forms an inade-
quate self-assessment of learning results.

Independent work, becoming increasingly im-
portant in the educational process, forms readiness for
self-education and creates the basis for continuous im-
provement of one’s qualifications. This is due to the
fact that despite the fact that there is an increase in the
disciplines studied by students, the time budget for
classroom training is decreasing, and students have to
study most of the course materials on their own in a
short time. That is, there is a lack of time to master the
volume of educational and scientific material required,
according to the program.

To develop students’ self-organization skills for
studying at a university means learning to plan their ed-
ucational and professional activities, effectively using

free time, being able to process large amounts of infor-
mation, analyzing them, learning to clearly formulate
their thoughts, and being able to work with people.
Therefore, the focus of universities on developing stu-
dents’ ability to work independently is completely jus-
tified.

Curricula in universities today are formed taking
into account a significant part of the workload of teach-
ers allocated to independent work of students. Self-
study, self-education, self-realization, self-control, self-
esteem are necessary conditions for successfully com-
pleting the educational process. In addition, the direc-
tion of professional training at a university becomes
practice-oriented and, consequently, the role of inde-
pendent activity of students increases. The level of self-
control becomes the main criterion of a specialist’s pro-
fessional literacy.

The main aspect of a student’s educational work is
the control and evaluation of his activities, when the
learning results are determined and assessed by him. In
addition, in contrast to the control carried out by the
teacher to test knowledge, skills and abilities, self-con-
trol must be carried out by the student during the entire
process of his learning.

The task of vocational education is not only the
student’s ability to develop, to be able to make deci-
sions, to understand the essence of educational activi-
ties, but also to master the methods and means of its
implementation for subsequent transfer to others [2].

The wording “self-control” means checking, using
one’s own methods, the results of one’s activities,
formed competencies, and also being able to adjust the
trajectory of educational activities in the direction of
improving learning outcomes. In turn, self-control in-
cludes the choice of goals and means to obtain the de-
sired result, identifying the causes of shortcomings and
their elimination in the process of educational activi-
ties, as well as self-analysis of evaluating the results of
one’s own activities.

The profession of economist is considered one of
the most prestigious professions, and for a successful
career in this specialty, a graduate of an economics uni-
versity must be ready for professional self-development
and self-education, as well as be able to objectively
evaluate the results of their activities. Practice shows
that specialists with a high ability for self-improvement
and effective organization of their work are more in de-
mand in the labor market. To do this, it is necessary to
develop self-control skills in students of economic uni-
versities during the process of studying at a university.

Professional training of economists at a university
consists not only of acquiring knowledge, but instills
the skills to analyze the current economic situation, the
ability to defend one’s own opinion and foresee the fu-
ture of decisions made, which, in turn, pushes students
to active self-directed cognitive activity.

In other words, the student’s ability to inde-
pendently manage the learning process and correctly
evaluate its results is one of the important tasks of
higher education.

In order for a student to develop the ability to self-
control as a type of independent work, it is necessary to
demonstrate and show certain techniques for analysis
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using examples, teach how to correctly formulate ques-
tions, draw appropriate conclusions, and also be de-
manding of oneself and be critical of the results of one’s
work [ 7].

The main thing here is to instill in the future econ-
omist faith in his abilities. It is a well-known fact that,
when starting professional activities, graduates often do
not dare to take responsibility for solving problems that
have arisen, while showing an inability to inde-
pendently overcome certain difficulties. The solution to
this issue, in our opinion, is to develop students’ self-
control skills, that is, the student must be actively in-
volved in managing their educational process. This will
allow you to believe in yourself, in your abilities, criti-
cally approach learning results and develop creatively.

An analysis of scientific literature shows that self-
control of educational activities, as a problem, arose in
parallel with the need to master knowledge and acquire
skills.

Indeed, the teacher cannot control the process of
assimilation of knowledge without the educational ac-
tivities of students. A connection is formed between the
teacher and the student between the students’ self-con-
trol and the teacher’s control. These two processes, ful-
filling their specific functions in the educational pro-
cess, can complement each other.

This means that the process of control by the
teacher is inseparable from the process of self-control
by the student. These two components of a single pro-
cess of personality formation depend on the activity of
the student, on the degree of motivation for learning, on
the ability to self-control their learning results.

In higher education, control of educational activi-
ties is a check of the student’s level of mastery of the
materials of the academic discipline, and self-control is
the student’s ability to check his acquired knowledge
and make adjustments. At the same time, the teacher
can evaluate the effectiveness of the work process and
the appropriateness of the introduced adjustments.

A higher school teacher today exercises control
over the student’s activities. At the same time, the stu-
dent receives a mark for his work without explanation
of the criteria by which the assessment was carried out.
Such an assessment system and the student’s inability
to self-control and self-assessment of learning out-
comes does not help the student to really assess their
capabilities, which in turn affects the overall learning
results and the level of competence development.

Universities began to pay more and more attention
to the independent work of students, teaching them to
self-educate and constantly improve their level of qual-
ifications. This is primarily due to the fact that less and
less time is allocated for classroom training, which nat-
urally leads to a reduction in course material. This
means that the student needs to study part of the course
independently. This explains the emphasis of universi-
ties on students’ independent work.

Being able to control one’s activities means that a
student will manage the process of monitoring one’s
own educational activities, while acquiring more inde-
pendence and organization in one’s actions.

The curricula of higher educational institutions al-
locate a significant number of hours for students’ inde-
pendent work, because Assessing the results of one's
educational activities is a requirement of the modern
educational process. Taking into account the fact that
students’ professional training is becoming more prac-
tice-oriented, this means that the role of students’ inde-
pendent work will also increase. The ability to control
one’s activities becomes the main indicator of a special-
ist’s professionalism.

One of the important tasks of a student’s educa-
tional activity is the ability to control and evaluate his
educational activities. In addition, in contrast to the
control carried out by the teacher to test knowledge,
skills and abilities, self-control must be carried out by
the student during the entire process of his learning.

The task that universities face today is not only to
create the basis for the further development of the stu-
dent, to teach them to make decisions, to develop the
ability to independently evaluate themselves, to under-
stand the content of their activities, but also to find
ways, methods and means of its implementation for
subsequent transfer them to others.

Thus, modern higher education should develop in
students the ability to evaluate the results of educational
activities.

It is known that the profession of economist is in-
cluded in the list of prestigious specialties today. In or-
der to be competitive in the labor market, a graduate of
an economics university must have the ability to take a
realistic approach to assessing the results of their activ-
ities, as well as be ready for professional self-develop-
ment and self-education.

Practice shows that specialists who know how to
improve themselves and master new effective forms of
organizing their work are more competitive in the labor
market. To do this, it is necessary, in the process of ed-
ucational activities at a university, to develop in eco-
nomic students the ability to self-control and self-es-
teem.

Training specialists at an economics university is
not only about gaining knowledge of the relevant pro-
file, but also instilling the skills to analyze the eco-
nomic situation, defend their point of view and make
effective decisions. All this will push the student to
manage his cognitive activity [3].

To develop the student’s ability to self-control as
a type of independent work, one should show with prac-
tical examples the techniques used in the course of self-
analysis of activities, teach how to accurately pose
questions, draw the right conclusions, and also criti-
cally evaluate the results of one’s educational work.

The main thing is to instill in the future specialist
faith in his abilities. As a rule, university graduates who
have just started their professional activities do not
dare, when unforeseen problems arise at work, to take
responsibility for eliminating this problem, while
showing their unwillingness to get out of non-standard
situations in their professional activities [6].

This problem, from our point of view, can be
achieved by developing the student’s ability to self-
control, involving him in the self-management of his
own learning activities, and at the same time instilling
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faith in his abilities to develop creatively and be self-
critical in the approach to assessing his activities.

An analysis of the scientific literature shows that
the need to control the learning process arose in parallel
with the need to master knowledge and acquire skills.

Yu.K. Babansky argues that self-control is the
ability to independently detect one’s mistakes and inac-
curacies, as well as find ways to eliminate detected
problems [5].

Indeed, in fact, the teacher is not able to control
the level of knowledge acquisition without taking into
account the results of the student’s learning activity, i.e.
A connection appears between the teacher and the stu-
dent in the form of self-control of students and the con-
trol of the teacher.

In other words, the process of pedagogical control
by the teacher is closely related to the process of self-
control by the student. These two processes constitute
a unified approach to the formation of an active person-
ality, including the formation of student motivation for
education and instilling the ability to self-control their
educational activities.

The process of monitoring the educational process
is, first of all, establishing the level of mastery of the
educational material of the program, and self-control is
the student’s ability to control and evaluate his acquired
knowledge and adjust his own educational process to-
wards improving performance results. In this situation,
the teacher can check the level of completion of assign-
ments and work, as well as evaluate the effectiveness
of the adjustments introduced into the learning process.

The functions of a teacher at a university include
monitoring and analyzing the student’s learning pro-
cess.

In order to develop self-control skills during the
educational process, the teacher at each stage of train-
ing develops specific tasks for students on the topics of
the discipline, selects teaching methods and techniques
for better mastery of knowledge, taking into account the
student’s self-monitoring of their educational results.
These tasks are aimed at the ability to realize, under-
stand and analyze the results of one’s educational ac-
tivities, which in turn will contribute to better mastery
of educational material [10].

In addition to the functions of organizing and
monitoring their own educational activities, future
graduates of an economics university and, as a result,
also receive the function of managing the educational
activities of the teacher. This means that the student
will have a need for constant monitoring of the results
of his activities, and according to researchers, such
graduates have an increased chance of achieving good
results in educational activities than students who were
under the control of knowledge by the teacher, exclud-
ing self-monitoring of their learning results .

If a student is able to monitor his educational re-
sults, it means that he will be able to assess the com-
pleteness and strength of assimilation of the discipline
materials, while identifying gaps in knowledge and
finding ways to eliminate them. From a psychological
point of view, the student has an incentive to acquire
knowledge, because With the help of feedback, he will

be able to check the completed work in the discipline
and give a correct assessment of these tasks.

At the same time, self-control also helps the stu-
dent regulate his behavior in society in accordance with
the requirements that exist in society when carrying out
certain types of activities, and, therefore, self-control is
actions aimed not only at reducing erroneous actions in
the learning process and eliminating them, but and on
the development of the mental and moral abilities of the
individual.

In conditions of an economic crisis, when produc-
tion is falling and unemployment is high, there is inev-
itably a need in society for specialists who are able to
manage their activities and find non-standard solutions
in critical situations [8, 9]. In this regard, the issue of
developing self-control skills is of particular im-
portance, since by developing in specialists the skills to
control their activities and prevent errors in their work,
some economic costs can be avoided.
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The present article shares the experience from applying Flipped Teaching, Cooperative Learning, and Peer
Assessment at Kostanay A.Baitursynuly Regional University during 2023-2024 academic year, when all three
cycles of Action Research were carried out. Tertiary students who are in their third year of four and are being
trained to become English teachers, total number 137 students from 12 groups, were the participants of the research
during their English Teaching Methodology Course. The Action Research data was collected through observation,
interviews, questionnaires, and testing. As a result, high learning outcomes were achieved that was objectively

confirmed in the final assessment through Moodle test.
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Introduction

The present article describes the authentic educa-
tional experience integrated into the professional prep-
aration of prospective English educators at the Foreign
Languages Department of the Pedagogical Institute un-
der Umyrzak Sultangazin at Akhmet Baitursynuly Re-
gional University, throughout the first semester of the
2023-2024 academic year. The training of teachers
stands as a pivotal aspect of educational advancement
globally, necessitating ongoing evolution and enhance-
ment, particularly within student-centric environments.
Often it requires Cross-Disciplinarity, as in other jobs
training since teachers tend to be universally educated
people, who do not only learn effectively themselves,
but also can facilitate their students; educational efforts
in the future. [1-3] Every effort is taken to ensure best
practices in teaching are not talked about, but demon-
strated in the real-life teaching process and students’ in-
ternship training that follows the theoretical study. [4-
5] Reflective thinking skills [6-7] have recently become
a universally recognized crucial part of university
teaching, so we chose to employ Action Research to see
whether the methods that are chosen for one of the cen-
tral courses in future teachers’ training are effective and
productive. The strategies delineated henceforth were
deliberately selected and subsequently implemented
within one of the primary subjects of the educational
program 6B01705 "Foreign Language: Two Foreign
Languages," specifically focusing on English Teaching
Methodology.

Methods

The Action Research [8,9] was carried out to ob-
serve whether application of Flipped Teaching, Coop-
erative Learning, and Peer Assessment would be bene-
ficial for achieving high levels of students’ learning
outcomes. Observation checklists were used by the

teacher to keep the record of the educational process
and a few times visiting colleagues completed their
own observation sheets to register students’ involve-
ment into the lectures and seminars. Critical thinking
lied in the base of the Action Research procedure.[9]
Brief interviews with students from each of 12 groups
were conducted three times: in the first week, in week
8 after the first attestation period, and in week 15 prior
to examination. It helped us move on from expectations
to generative uncertainties in teaching and learning ac-
tivities. [10] Students’ feedback was taken into account
and minor changes were introduced into the training:
students preferred to stay in the same micro groups ra-
ther than change partners for every seminar, and short
video recordings for personal publications in students’
social networks were approved. Questionnaires were
suggested to students twice in Google forms and were
not obligatory. However, a lot of students chose to ex-
press their opinions concerning microteaching sessions
and evaluate their course upon its completion. Testing
was used in the form of short weekly tests for particular
topics covered during each week and the summative as-
sessment: twice in the semester, in weeks 7 and 15 for
intermediate attestation and for the final examination.
Test questions were teacher created and formed the test
bank of 500 questions.

The teaching methods specified complemented
each other in the course: lectures built on the Flipped
Classroom led to interactive discussions; Group work
at the seminars increased student talking time mani-
folds as students shared their findings in the course. As
XXX rightly points out, “Teaching and learning are
best accomplished through the novel and blended ap-
proaches in today's smart manufacturing, services, and
labor processes.” [11] Cooperative learning proved
both popular with students and engaging, as there were
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hot discussions on many teaching issues throughout the
course. Working in groups of five, alternating for each
class, students discussed seminar questions and did mi-
cro-teaching sessions with subsequent peer assessment.
The same as Qing Xie (2023) stated, in our setting “the
participants considered teamwork and group coopera-
tion to be their most improved skills, along with other
soft skills and practice abilities.”[12] Demonstrating ra-
ther than explaining methods useful for student-cen-
tered learning is what we find working for a tertiary
Methodology course. Lectures turned into interactive
discussions instead of teacher talking time and group
work at the seminars required change in the assessment
procedures as well. Naturally we referred to the peer
assessment. Peer assessment was based on the rubrics
with assessment criteria created by the teacher in coop-
eration with the students and thus ensured thorough
preparation, active participation, and discussion at the
seminars and lectures.
Discussion

This approach was debated in the Foreign Lan-
guages Chair meetings and not universally approved of.
Such organization involved too much responsibility on
students who had to make decisions assessing each
other, some of the faculty said. However, since students
are trained to be English and German teachers, assess-
ment is likely to be easier in future. As students divided
the seminar questions between them, they had to teach
each other the content they were responsible for. This
also contributed to their teacher training agenda — ex-
plaining their peers both theory and demonstrating the
methods in 15-minute micro-teaching sessions was
highly efficient.

Let's delve into each of these teaching methods
and how they proved beneficial for teacher training.
Flipped Teaching ensured active learning, critical
thinking, and personalized learning. Flipped teaching
encourages active engagement with course materials
outside of class time. The course teacher modeled some
effective instructional techniques, such as creating en-
gaging pre-recorded lectures shared through the Moo-
dle page, assigned relevant readings, which aspiring
teachers then analyzed and emulated. Critical Thinking
was apparent in a variety of educational situations: by
shifting traditional lecture content to pre-class activi-
ties, flipped teaching freed up valuable class time for
deeper discussions, problem-solving activities, and
critical thinking exercises. This approach helped aspir-
ing teachers develop their own critical thinking skills,
which are essential for effective teaching and lesson
planning. Personalized Learning was a natural part of
Flipped teaching, as it allowed aspiring teachers to pro-
gress through course materials at their own pace and
revisit challenging concepts as needed. This personal-
ized approach accommodates diverse learning styles
and fosters a sense of autonomy and responsibility in
teacher trainees.

Cooperative Learning involved collaboration
skills development; it also provided social interaction
increase in the otherwise dull learning environment and
opened diverse perspectives on the material studied.
Collaboration Skills: Cooperative learning promotes
collaboration, teamwork, and communication skills
among teacher trainees. Through group activities, as-
piring teachers learn to work effectively with their
peers, share ideas, and resolve conflicts construc-
tively—skills that are essential for fostering positive
classroom environments.

Social Interaction: Teacher training involves more
than just acquiring knowledge; it also requires develop-
ing interpersonal skills. Cooperative learning activities
provide opportunities for aspiring teachers to interact
socially, build relationships, and empathize with their
peers and future students.

Diverse Perspectives: Working in groups exposes
teacher trainees to diverse perspectives, teaching styles,
and problem-solving approaches. By engaging with
peers from different backgrounds, aspiring teachers
gain insights into alternative teaching methods and de-
velop a deeper understanding of educational diversity
and inclusivity.

Peer Assessment served to develop feedback
skills, professional growth and served the basis for
community building. Feedback Skills: Peer assessment
encourages aspiring teachers to provide constructive
feedback to their peers and reflect on their own teach-
ing practices. By evaluating each other's work, teacher
trainees develop valuable assessment and feedback
skills, which are essential for fostering continuous im-
provement and self-reflection.

Professional Growth: Receiving feedback from
peers can be a powerful catalyst for professional
growth. Aspiring teachers can gain valuable insights
into their strengths and areas for improvement, identify
teaching strategies that resonate with their peers, and
refine their instructional techniques accordingly.

Community Building: Peer assessment fosters a
sense of community and mutual support among teacher
trainees. By actively participating in the assessment
process, aspiring teachers demonstrate respect for their
peers' expertise and contribute to a collaborative learn-
ing environment conducive to growth and develop-
ment.

Results

Microteaching session evaluation was conducted
in the form of Google Form questionnaire and received
27 answers. The question “Assess how hard you
worked during the micro-teaching session in groups”
most of the students answered either “Hard” or “Very
hard”, two people assessed themselves as either
"Hardly” or “A little” The diagram below shows the
percentage (see diagram 1):

Diagram 1. Students’ self-assessment of effort put
into group work
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Your self-assessment

I hardly M alitte 00 sufficiently [l hard M really hard

How hard you worked in the group

Assessment of class organization for the micro-teaching session also received mostly positive feedback, see
diagram 2:

Diagram 2. Students’ assessment of the class organization

Your assessment of the class organization

B Strongly disagree [ Disagree [0 Agree [l Strongly agree

15
10
5
It was enjoyable It was useful It was useful personally It helped me learn the It helped me
professionally new words understand how to
teach vocabulary
Students assessed each other’s teaching in the mi- e The trainee teacher 1 gave feedback for every
cro-teaching sessions against a number of criteria: exercise
e The trainee teacher 1 had a lesson plan e There was a communicative activity at the end
e Vocabulary presentation was clear The results of assessment of another student’s
e There were at least 4 exercises for consolida-  teaching can be seen in Diagram 3:
tion Diagram 3. Students’ peer assessment of micro-
e Time management was effective teaching vocabulary session

e Vocabulary choice was appropriate
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Your assessment of the trainee teacher 1

I strongly disagree [l Disagree Agree [ Strongly agree

I Don't know what to say

There were at least 4
exercises for consolidation

-
Vocabulary presentation
was clear

The trainee teacher 1 had a
lesson plan

To the question “What was that you liked about
the class?” students answered (some of the answers are
quoted): “I liked the fact that we all took part in the
tasks.”; “I liked that everyone was engaged in teaching
activities, exercises and we were helping each other
with understanding the material”; “Training itself”; “I
really liked the atmosphere in the class, it was friendly,
everyone supported each other. trainee teachers who
performed, very well and responsibly prepared. and did
a great job”; “It included some new words for me and
may be even it was a new (unusual) type of presentation
of some material that I will be able to practice later”;
“The opportunity to give a lesson to my group mates”.

To the question “What you would change to make
it more productive?” there were some constructive crit-
icism responses, like “To do more exercises; trying to
be more clear in speaking and communication with stu-
dents”; “Add more speaking and it would be better if

Would you like to have more classes like this?

27 oTBETOB

Time management was
effective

Vocabulary choice was
appropriate

The trainee teacher 1 gave There was a
feedback for every exercise  communicative activity at
the end

we had more time”; “I would give more time to students
so that everyone could reveal their abilities”; “Conduct
games on the relevant topic of the lesson”; “I would like
microteaching to last more than 15 minutes.”; “show
instruction for the first lesson plan so that it will be
clearer for students how to do it”; “We need online
ZOOM meting lessons”; “We should strictly follow the
time frames for each student, so that everyone had the
possibility to train how to teach”; “show instruction for
the first lesson plan so that it will be clearer for students
how to do it”. The other responses noted that students
were satisfied with the micro-teaching session organi-
zation.

The answers to the question “Would you like to
have more lessons like this?” encouraged the teacher to
continue with this lesson mode (see Diagram 4):

Diagram 4. Students’ overall assessment of the
micro-teaching organization

@ Of course | would.
@ Probably

I am not sure
@ Of course not

The other questionnaire was suggested to students on their completion of the course and received 52 answers.
The first question “Level of effort” asked for students’ self-evaluation of how much effort they had put into stud-
ying the course, the results are presented in Diagram 5 below:

Diagram 5. Students’ self-evaluation of the effort they had put into the course.
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Level of effort

Il Poor M Fair [ Satisfactory [l Very good [l Excellent

20

Level of effort you put into the course

The second question “Contribution to learning” asked how much the course had contributed to their learning.
Results are presented in Diagram 6 below:
Diagram 6. Students’ assessment of the course’s contribution to their learning.

Contribution to learning

52 oTBeTa

Poor 0(0 %)

Fair 1(1,9 %)

Satisfactory 6 (11,5 %)

Very good 25 (48,1 %)

Excellent 23 (44,2 %)

0 5 10 15 20 25

The question “Skill and responsiveness of the instructor” was aimed at receiving students’ feedback to the
effectiveness of teaching and results are shown in Diagram 7 below:
Diagram 7. Skill and responsiveness of the instructor.

Skill and responsiveness of the instructor

40 I strongly disagree MMl Disagree [0 Neutral [l Agree M Strongly agree

EFEFER

Instructor was an effective Presentations were clear Instructor stimulated Instructor effectively used Instructor was available Grading was prompt and
lecturer/demonstrator and organized student interest time during class periods and helpful had useful feedback

The next question was to have students assess the Course content; the results are presented below in Diagram
8. Students assessment of the course content.
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Course content

I strongly disagree [l Disagree Neutral

30

20

Il Agree [ Strongly agree

Learning objectives were
clear

The question “What aspects of this course were
most useful or valuable?” received 45 answers, sample
answers are presented here: “For me, it was to write a
lesson plan and conduct a lesson for group-mates.
Thanks to this, | have gained experience and can figure
out how to teach a lesson in practice and at school.”
“Applying teaching in practice, improving presentation
skills, having an opportunity for creativity”; “I liked
our seminars where my classmates and | shared our
knowledge. it was an interesting approach to learning,
more interesting and useful in my opinion than tradi-
tional seminars”; ‘“Practical part when we write lesson
plans”; “the opportunity to repeat everything in the
muddle, tests, a combination of practical classes and
online platforms”; “How to learn and teach in different
ways, how to be a good teacher”; “Teaching Methods,
Tips about particular situations in the class room”;
“teaching methods, knowledge about the types of stu-
dents (kinesthetics, visuals, etc.) Your lessons and lec-
tures were really interesting to attend, thank you!”; “it
was useful that we exchanged views, the presentations
of group mates were very interesting”.

The question seeking criticism was formulated
“How would you improve this course?” received 39 an-
swers some of them are quoted here: “I've worked on
my pronunciation.” “To Use more forms of working in
classroom, to vary tasks”; “I think, we can make a list
of best students every month (maybe, it wi increase stu-
dents’ motivation ) like a competition.” “Add more ex-
planation according to the references (how to organize
them in the course paper)” “I think we need more con-
trol over the quality of students' completing assign-
ments”; “I would add some more creative tasks. such as
association, poster protection, etc.” “Maybe group pro-
jects”.

Moodle test was conducted as the final assessment
procedure. Students were tested in the university test
room and were supervised by the surveillance video
cameras and human observers, as it is the general re-
quirement. The test consisted of 40 questions, ran-
domly chosen by the testing system from the bank of
500 questions. The maximum test score was 100, the
time assigned for testing was an hour. Quality of the

Course content was
organized and well planned

Course workload was
appropriate

Course organized to allow all
students to participate fully

result constituted 85.4%: out of 137 students in the
course, 117 got marks in the range of 70-100, 14 got
satisfactory (50-69) and 6 students failed. We believe
these results prove efficiency of the methods applied to
the course.
Conclusion

Action research is a powerful methodology em-
ployed by educators to enhance teaching practices and
improve student learning outcomes. We believe, it con-
tributes to the improvement of teaching in a number of
ways, ensures reflective practice, allows targeted prob-
lem solving, leads the teacher to evidence-based deci-
sion making, guarantees continuous improvement, pro-
fessional growth and establishes collaborative learning
communities. Action research encouraged us to reflect
on the teaching methods we were using, on classroom
dynamics, and student engagement. By systematically
examining their own practices, teachers gain insights
into what works well and what needs improvement. It
allows teachers to identify specific challenges or areas
of improvement within their teaching practice. Whether
it's addressing student motivation, refining instruc-
tional strategies, or adapting to diverse learning needs,
action research helps teachers pinpoint where interven-
tions are needed. Through action research, we were
able to collect and analyze data related to teaching and
learning. This data serves as evidence to inform deci-
sion-making processes. By basing decisions on empiri-
cal evidence rather than intuition alone, teachers can
make more informed choices about instructional ap-
proaches. Action research is iterative in nature, involv-
ing cycles of planning, acting, observing, and reflect-
ing. This continuous improvement cycle allows teach-
ers to gradually refine their teaching practices over
time. By making small, incremental changes and as-
sessing their impact, educators can steadily enhance the
effectiveness of their teaching. Engaging in action re-
search fosters professional growth and development
among educators. By actively investigating and ad-
dressing challenges within their practice, teachers ex-
pand their knowledge, skills, and expertise. This ongo-
ing process of inquiry promotes a culture of lifelong
learning within the teaching profession. Collaborative



Danish Scientific Journal No81, 2024

57

Learning Community was strengthened through this ac-
tion research, as it involved collaboration among teach-
ers within our department. By working together on
common goals and sharing findings, teachers can lev-
erage collective expertise and support one another in
improving teaching practices. This collaborative ap-
proach fosters a sense of community and shared respon-
sibility for student success. Overall, action research
empowers educators to take ownership of their profes-
sional development and drive meaningful improve-
ments in teaching and learning. By adopting a system-
atic and reflective approach to inquiry, teachers can en-
hance their effectiveness in the classroom and
ultimately contribute to positive educational outcomes
for students.

In summary, flipped teaching, cooperative learn-
ing, and peer assessment offered unique benefits for
teacher training, including promoting active learning,
critical thinking, collaboration, communication, feed-
back skills, and professional growth. By integrating
these methods into teacher training programs, educa-
tors can better prepare aspiring teachers for the chal-
lenges and opportunities they will encounter in the
classroom.
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Abstract

This article will describe what computer graphics and animation are, what it is, where it is used, and how
important animation is in the field of game creation. Animation and computer graphics are written about their use
in many areas of human life. The article discusses all types of animation for the game from the point of view of an
ordinary person and talks about the pros and cons of each type, invites the reader to decide which type of animation
is closest to him. Computer graphics in games raise the visual quality, turning the game world into real works of
art. Examples of games used by 2D, 3D, VFX animation are given.

Tyiiinpeme

By Makanaia KOMIBIOTEPIIIK rpad)Ka jKoHEe aHMMAIUs JeTeHIMI3 He, 0J1 KaHaal, Kaiila KoJAaHblIaThIHbI
JKOHE OMBIH JKacay cajlaCblHJa aHUMAIUAHBIH KaHIIAJIBIKThI MAaHbI3 bl eKeH,Z[iFi CcUIaTTaJaabl. AHI/IMaL[I/Iﬂ JKOHC
KOMIIBIOTEPITiK rpaduka agaM eMIpiHiH KONTEreH carajapblHAa KOJIAHBUIYBI Typaibl jKa3bUTFaH. Maxanmana
OWBIHFa apHAIFaH aHUMALUSHBIH OapibIK TYpiiepi KapamalblM aJaM TYpPFBICBIHAH KapacTBIPBUIAABI JKOHE op
TYPAIH OH JHE Tepic JKaKTaphl Typallbl alfThUIAAbI, OKBIPMAHIB aHUMAIMSHBIH Kall TYpi ©3iHe JKaKbIH CKCHiH
menryre makeipansl. OHBIHIApAAFEl KOMITHIOTEPIIK rpaduka OWBIH OJIEMIiH IIBIHANBI ©HEP TYBIHIBUIAPHIHA
alfHaI/IbIpa OTHIPHII, BU3yalabl canmackH ketepeni. 2D, 3D, VFX anuMmarnust naiinananran oWbIHIapFa MBICAIIAP
KEJTIPUIT€H.

Keywords: animation, computer graphics, computer animation, computer games, 2D, 3D, VFX animation
KinT ce3nep: annManus, KOMIBIOTEPIIiK rpaduKa, KOMIBIOTEPIIIK aHUMaIHs, KOMIIBIOTEPIIIK olbiHAap, 2D,
3D, VFX aaumanus

Kipicne. OflipIHIapIaFbl aHUMAaIH MeH
KOMIIBIOTEPIIIK TpaUKaHBl 3epTTEY aKaJEeMHUSIIBIK
3epTreyepae, CaJIaJIbIK Oacramarnapya,

KOHQEpeHIUsUIap JKOHE KociOM YHBIMAAp CHSAKTHI
optypii OarbitTapia sxkahaHOBIK neHreiine OenceHmi
TYPZie JKY3€Te achIpbUIATHIH JHHAMHKAJbIK JKOHE KOl
KBIPJIBI caa G0N TaObUTaab!.

AHUMaIUs CO31 JIATHIH TITIHEH MIBIKKAH, MYH/a
«aHWMa» JKaH JeTeHmi Oinmipeni. AHuUMaus - Ke3
KENTeH KeCKiHTe HeMece HbICaHFa Kypyre, coiecyre
HEMece Ke3 KENTeH OpEeKeTTi OpBIHAAayFa MYMKIHAIK
OepetiH TexHONOrUs. AHMManusA-0ip KepiHicTi kacay
YILIH JKacaJFaH opTYpil THUITET! KeCKIHAep/Al KblLIaM
KOpPCETy apKbUIBl KO3FAJIBIC €JIECIH Kacay IKoHeE
HiIiH e3repTy npoueci. AHUMaIus xacay Yz Oip-
OipiHeH can esrelie KOITereH cyperTep
naiaagaHbUIazIbl. Byn cyperrep KOFapBI
KBULIaM/IBIKIIEH ©3repeli, COH/IBIKTaH KO3FalbIC acepi
TYBII, OOBEKTIIEP IIbIHAWBI O0IbIT KopiHedi [1].

Kommprotepiik anmmarms - Oyil  IKpaHIarsl
KO3FaJIMalibl ~ KeCKiHAEpAi  OHACHTIH  BU3yalIbl

mudpislk nucmiel  TexHosorusicel.  KommbroTepiep
apKBIIBI K€3 KEJTeH KaHChI3 3aTKa eMip, KyaT, SMOLHS
Oepy eHepi Hemece KaOieTi.

Kommbrotepnik ~ aHumanmst €3  Ke3eriHue
KOMITBIOTEpIiK Tpaduka MEH aHMManus jKacayFra
apHaJFaH apHaibl Kypangapjabl MaiifanaHa OTHIPHII,
KO3FaJIlaThIH  OOBEKTUIepHi JKacay eHepi OoJbIl
TaObUTazbl. AHMMAIMS KOHE KOMIBIOTEPIIK rpaduka
aZlaM eMipiHiH KeITEeTeH cajajapblHa KOJIaHbLIAIbI,
MBICAJIBL:

—  MaTepuaIbl HEFYPIbIM aHBIK )KOHE TYCIHIKTI
KepceTy YVIIIH aHUMAaLSUIBIK OeliHe apKbUIbl OLITiM
oepy;

— OpTYphi  eHiMIep
aHMMaNMsUIBIK ~ Keiinkepiep
MYMKIH >KapHama;

— OWBIH-CAybIK, QUIbMIEP, MYJIBTHUIBLMIECD
JKOHE dp TYPJIi TelleXUKasIap/ibl KAMTUTBIH cajia;

— MeIMIMHAIa, SFHU KOciOM aopirepiep MeH
CTYIIEHTTEp aHUMAlUsl KypanJIapblHbIH KeMeriMeH
aJaM aHATOMHUSIChIH OCHHeNeH aapl;

HEMECC
APKbLIbL

KBI3METTEPIi
YCBIHBLTYBI
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— QAHUMALOWSHBIH KOMETiMEH THIHJAYIIBIHBIH
Ha3apblH ayJapaThlH IPE3CHTALSIIAP;

— TYTBIHYyIIbIFA  OHIMAI  KOpCEeTy
KOJIIaHBUIATBIH aHUMaLusuIap.

Bapnblk 3amaHayn KOMIIBIOTEPIIIK  OMBIHIAD
OWBIHIIBIHBI KBI3BIKTHIPY KOHE KaHAFaTTaHABIPY YINiH
BIHFAIJIBI KYpajl peTiH/le aHUMaIUsHBI TTaii1anaHa bl

Byn wMakamaga, Kasipri 3aMaHFBI OWBIHIApAa
KOMIBIOTEpIIiK ~ TpaduKaHBIH, aranm  aiTKaHna,
AHMMANWSIHBIH Kajdail KOJJAAaHBUIATHIHBIH XXOHE OWBIH
JKOOACHIHBIH TpaUKaIBIK OeiriHiH KaHMIAIBIKTHI
MaHBI3/(bl €KCHI HAKTHI CUIIATTAIBIHAIBI.

Heczizei 6onim. AHWUMAanus YII HETI3TI TONKa
oemineni: 2D, 3D xone VFX anumarius. 2D anumarus
- OYJ1 eKi eIeM/Ii KeHICTIKTe KO3FalaThIH KECKIHIEp/Ii
xacay npoueci. 2D aHuMaIus Ko3raiblic 9CepiH jkacay
YIIiH cbI30anap, CHpalTTap HeMece BEKTOPJIBIK
HBICAHIAP CHSAKTBI €Ki  eymeMJi  MilmHaepl
nainananazael. 2D aHMManus perakTopaa eKi eJmemM/ I
KeCKIHAEpAl JKacaylbl KaMTHABI, OymaH OacTarmkel
KECKIHJII ©3TrepTy ’KOHE aJlbIHFaH KaJpJapAbl XKbUIAaM
mIBIFapy apkpuiel 2D annMmanus aneiHaael. by axicre
opOip KO3FaJaThIH HBICAH YIIIH JKEKe CypeTTep
JKacajanel, Oipak omap OipTyTrac aHWMAaIHSHBI Kypa
OTBIPBIT ~ TEK OKUBIHTBIKTa Oap  HbICAaHAApPAbI
OipikTipeni. byn keGiHece OpbIHHBIH (JOHBIMEH HEMece
JIEKOpalUsAChIMEH Kacanassl [3].

2D aHUManMACBIH JKacay YIIiH KOMITBIOTEPIIK
rpaduKaHbIH €Ki TYPiH KOJJaHyFa 00abl: paCTPIIbIK
(MMKcenb)  KOHE  BEKTOPJIBIK  (MaTeMaTHKaJIBIK
ecenrreyiep rpadukacer). KomnproTepitik rpagukaHbIH
9p TYpiHIH  ©3IHAIK  apTHIKMBUIBIKTAPEl  MEH
KeMIIUTikTepi 6ap.

BekTopibIk rpadrka KeCKiH camachlH JKOFaNTIAi
Ke3 KeJITeH OSKpaH aXbIPATBHIMJIBUIBIFBIHIA JKaKChI
KepiHy MYMKIiHJIITiHe OaimaHbIcTel 2D ofBIHIaphIHIA
KUl KOJIJaHbUIaAbl. MyHmal O#bIHIAp opTypii
MaTeMaTUKaJIbIK hopmymnanapabt OciiHeNeUTIH
OeitHenep HeriziHAe xacananwsl. byn ¢opmynamrap
HBICAHAAP/IBIH OPBIHIAPBIH JKOHE OJIApIbIH TYCTEepiH
KepceTe OTHIPbIN, Oipre KepepMeHre KepCeTiIeTiH
KECKIHJI JKacaii/ibl.

CoHbIMEH  KaTap  pacTpiblk  TrpadukaHbIH
MYMKIHIIKTepi OWBIH WHIYCTPHUSICHIHBIH  KeHOip
cajanapblHla €3 KOJJIAHBUTYBIH Ta0ajpl, MBICAIIBI,
MUKCENBIIK OWBIHAAp, OHOa OOBEKTUIEpAl MHUKCEIAep
JKUBIHTBIFBI ~ peTiHAe OelHeney YVINIH pacTpIIbIK
KECKIHJIEp/iH CHUIIaTTaMachl HETi3rl AJIEMEeHT peTiHe
nadnananeiiaael. [ukcenpal  oOibIHAapaa rpaduka
MO/IeTIbep MeH oJIap/ibIH aHMMaIIMSIAPkI
MUKCeTIepAiH canbiHaH (ameTTe 16X16, 32x32, 64x64,
128x128) TypaTeIHBIHA HETI3AENTEeH, MyHZa opbip
MTUKCEJT aHBIK aKBIPATBUIAIBI JKOHE CypeTke Oenrii Oip
crunb  Oepeni.  bym  crmie kasip  oWBIH
KaybIMIACTHIFBIH/IA JKaKChI JaMbIFaH.

2D BEKTOPJIBIK OHBIHIAPBIHBIH MBbICAIIAPbIH
KapacTeIpcak. 2D BeKTOpINBIK OHBIHAAP €Ki emieMIl
KeCKIHJIep MEH aHMMalusulapipl jkacay  YIIiH
BEKTOPJBIK TpaduKaHbl Tainananansl. byn omapra
Tasza, CTWIBACHAIPINIeH KoepiHicke wue Ooiryra
MYMKIHJIK Oepeii )KoHe epeKIne KOPKEeMIIK CTHUIIbACT]
OMBIHap/a KWl KOIIAaHBUTaIbl. 2D BEKTOPIIBIK OWBIH-
JIapJIbIH KeHOip MbIcaIaphl:

YILiH

1. Hollow Knight (2017) - Gyu1 oiibIH/1a OUBIHILIEI
epTeri XKOHIKTEp dJIeMiHIe CBIPTKI TacOaKaHbI 0acKa-
panel. O¥bIHIA KeHinmKepyiep MEH KOpIIaFaH oJeMi
KYPY YLIiH 9/1eMi BEKTOPJIBIK rpa)KaHbl KOJIJaHA/IbL.

2. Stardew Valley (2016) - RPG snementrepi
6ap ¢epmepnik TpeHaxep. OWBIH HHKCENTIK ©HEp
CTWIIIHAE XKacayFaH, OHbl 2D BEKTOPIBIK rpaKaHbIH
0ip TYpi peTiHae KapacTbIpyra OoJaibl.

byn oibIHAAp BEKTOPJIBIK CTHIIBACPIIH
OpPTYPIILJITiH KepceTe i )koHe Oiperei >koHe TapTHIMABI
BE3yassl S dekrinepai xacay ymiH 2D BEKTOPIBIK
rpaduKaHbl Maiinanany MyMKIiHAIKTepiH kepceTemni. 2D
AHMMANWSCHIHBIH HETi3T1 apTHIKIIBUIBIKTApPhl aHMMa-
LUSTHBI 0acKapy TypaJibl OOJIBIN TaObLIa/IbL.

3D aHuManus-OyJl KOMIBIOTEPINIK TpaduKaHbl
KOJIIaHa OTBIPHIN, YII OJIIEeM/i KEHICTIKTe KO3Fal-
MaJibl KeCKiHAepAi Kypy mporeci. 2D aHuManusiaH
afBIpMaIIbUIBIFGL, 3D aHUMAIIKA YIIIHIII OJIIIeM/I - Te-
PEHIIKTI KaMTUAbl. ByJl HEFypibIM IIBIHAWHBI JKOHE
KYpIeli KepiHicTepi xacayFa MYMKIHAIK Oepeni, oifT-
KEHi 00BEKT OaKbUIAYIIbIFa KATHICTHI aJiFa )KOHE apTKa
KBUDKI aJlajpl.

3D aHMManmsACHIH KYpy IPOLEC] ofeTTe YII eI-
mieMIi 0OBEKT YITUIepiH &KacayIbl, )KaphIKTaHIBIPYIbI
OpPHaTyZABl,  TEKCTypalapAbl  KONJOAaHyIbl  JKOHE
KO3FaJIbIC KOCYbl KaMTHU b 3D aHMMAaIHsChIHIA KO-
JIAHBLIATHIH TEXHOJIOTHSUIAD BU3YaJIbl KaObUIAAYIbIH
LIBIHANBUIBIFBI MEH JMHAMM3MIiHE KOJI JKETKi3y YILIiH
KOMIBIOTEPIIIK OarmapiamMaiap MEH apHaiibl 3¢-
(bexTinepai KaMTHIBL.

3D aHUManuACHIH KOJJaHy MBICAJIaphl aHUMa-
SUTBIK  DrutbMzep, KapHAMaJbIK POJIMKTEp, OciiHe
OWBIH/Ap, BUPTYalAbl LIBIHIBIK JKOHE YII 6JIIeMIl
00BEKTepMEH KOPIHICTePAiH KOpHEKI TapThIMIBI Oeii-
HECIH KakeT eTeTiH Oacka camajmapabl skacaybl
KaMTHIbI.

Y enmemMai KeHICTIKTE OWBIHIApFa aHUMAI[Hs
’Kacay Heri3iHeH 3 Ke3eHHEH Typasasl: [2]

MOJIETIbJIEY; MaKeT KOHEe aHUMAalHsl; KOPCeTy.

Mopenbaey Ke3iHAe MOAENbIIH KaHKACHI KOHE
OOBEKTIHIH JKeKe OeiikTepi xkacagaasl. MomenbIiy
KaHKachl oeTTe OoJylamax OOBEKTIHIH IpreTachlHbIH
POIJiH aTKapaTblH TipeK ChI3BIKTApBbIHAH TYPajbl, Oyl
ipreTacThlH alfHaJIaChIH/Ja AHUMAIMSHBI )KacayFa KaThl-
CaTbIH 9PTYPJIi KYPHUIBIM/IAP CaJIbIHFaH.

Kettimkepaig skanmel OeiHECiH KypacThIpFaHHAH
KeliH opOip TipeKk CBHI3BIFBIHA OOBEKTIHIH Oip Hemece
OipHerie OeJIiri TaFabIHIAFaH OAHIIAHBICTHIPY KE3CHI
Oactanajpl. bynm  OeikTep  HBICAHHBIH  COHFBI
KopiHiciHe aeiiin cunarranraH. COHFbI HOTHIKE - TeE3
JKOHE OHal aHMMAaIUsJIaHATBIH OOBEKT.

Mojienb TOJBIFBIMEH AalbIH OOJIFaH COH, aHUMa-
IUs Ke3eHiHe OTyiHi3re O0onaapl, MyHAa opTYpii
AHBIKTAMaJIbIK CBI3BIKTApP/Ibl XKBUDKBITY HEMece oJiap-
JIBIH 3JIEMEHTTEPIHIH MIIIiHIH 63repTy apKBLUIbI aHIMa-
TOP HBICAHHBIH SPTYPJI KYHIEepiH *Kacai bl

Pennepunr keseHiHZe COHFBI Kaapimap 2D
AHMMaNWCHIHIAFbIIal Kacanaabl, OChl JKaraaiia ap
TYpJIi KOCBIMIIA ocepiiep KOJIJAaHBIIAIbl, MBbICAJIBI:
KAPBIKTAHABIPY  JKOHE  KOJICHKeNep,  oJap/bl
cypetmisiep 2D aHuManuschiHaa Aepoec Kocabl.

3amaHayn OWBIHAApABl KapamaiieiM Oip-OipiHe
CallbIHFaH KOITEereH IIaFblH KO3FAIBICTAphl 0ap kKoHe
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00BEKTIHIH epeKIIeNiriH kepceTeTiH 3D aHUMAaHsIChI
JKacanpl.

byn anumanus 2D anHumanuscelHa KaparaHia
NIBIHAWBIpAK KepiHedi, ceOedi OOBEKTiIepal KaH-
JKaKThl Kapayra, COHbIMEH KaTap KeHilkepiep MeH
COHIIK DJEMEHTTEPHAIH TOJBIK KOJIeMiH Ce3iHyre
MYMKIHIIK Oepei.

OWBIHIIBIIAPFa KBI3BIKTHL JKOHE KOPHEKI Typae
oCepIIi YII emeMIli dieMAepHAi YCHIHATHIH KONTeTreH
3D otietHAaps! Oap. 3D oWBIHIAPEIHBIH MBICATIAAPBIHA
Red Dead Redemption, Fortnite sxone Minecraft xxone
Oackamapel skatanbl. 3D aHWMaIMACHIHBIH HETi3ri
ApTHIKIIBIIBIKTAPEI: HEFYPIBIM IIBIHAWEI MOJEIBIED,
AHBIKTaMaJIBIK CHI3BIKTap/bIH apKachIHIa KO3FaJIBICTHI
Oackapy, MoAeNbIepAl KONTereH aHMMalusuiapia
KOJIIaHyFa 00JaThIHABIFBL. 3D OWBIHAAPEL:

1. Red Dead Redemption 2 (2018) - Rockstar
Games-Tig, oiibiael, RDR2 skabaiibl 0aThIC CTUIIHAETI
allBIK QJeMJl YCHIHAJBl, MYHJA OWBIHIIBLIAp Ta-
OwraTTbl 3epTTei amajasl, aryra KaTbICaibl MKOHE
OPTYPJIi TalceIpManapsl OpPbIHAAN aTazbl.

2. Minecraft (2011) - kepHeki Typze Kapanaiibim
OonranpIMeH, Mojang YCHIHFaH OWI KYMCAJFBIII
OWBIHIIBIIAPFA OPTYPJ OJIOKTap MEH pecypcTapibl
maiianaHa oTBIPEIN, e31epiHiH 3D onmemuepin Kypyra
MYMKIHIIK Oepei.

By oiibiHnap OeitHe oWbIHAAp QJIEMiHAE YLI OJ-
memi rpaduKaHbl KOJIaHYABIH OPTYPJIl aCleKTiepiH
KepceTe OTBIPBIN, SPTYPJi JKaHpJAp MEH TIeiMIuieit
cTHiIbAepiH ycbiHaabl. COHBIMEH Oipre OyJ1 MYMKIHIK-
Tep KWUIIBIH ayKbIMBIH a3adrtamel. OOBeKTiNepmi
Kypyzna 3D HeicaHmapsIH 93ipiey 2D HbIcaHIapBIH Ka-
cay/iaH QJJeKaiaa KeIl YakbIT aajbl.

OifpiHapIarkl aHUMAIMSIHBIH, Tarbel Oip Typi -
VFX Hemece Bu3yanmsl d3QQexTiiepi maiaaaaHaTbIH
aHuManus. AHAManWSHBIH Oy Typi Kel TapajFaH
emec xoHe oaerte 2D xoHe 3D-meH Oipre KonJgaHbl-
Jajpl.

Oitbiapapaarel  Busyainasl 3ddekriiep (VFX)
OWBIH ONIEMiHIH BH3YyaJIbl TKIPUOECIH jKakcapTy
JKOHE IIbIHAKMBI HeMece (haHTACTUKAIIBIK TOKIpUOe xKa-
cay YILUIH 9pTypIi 91icTep MEH apHaiibl addekrinepai
naiinanany sl 6ingipeni.[4] Kebinece 6y TexHOMOTHS
¢uneMaepae Hemece (OTOCypeTTepie KONIaHbIIAIbI,
OHBI OWBIH HHTyCTPUSCBIH/A KOJIIaHa bl
AHMMaIMSHBIH 9PTYPJI TYpIepi, >KapbIKTaHbIPY IbIH
e3repyi, OeNmeKkTepmiH  ocepi, ITUHAMUKAIBIK
TEKCTypajlap »JKoHE Oacka TEXHOJNOTHWsUIap —Kipyi
MYMKIiH.

Otteiaapaarsl VEX Mbicanaapsr:

1. Xapsutbic xoHe opT acepiepi: OibrHIAp
KapBUIBICTAP/IbIH, OTTBIH JKOHE TYTIHHIH HIbIHAIBI
KOHE KBI3BIKTHI ocepiiepiH jkacay ymian VFX
nagagsaHagbl.

2. AT™Mocdepa MeH aya-paiibIHBIH acepiepi: VFX
naianany »kaHObIp, Kap, TYMaH XoHe Haif3arai

CUSIKTBl JMHAMUKAIIBIK aya-palbIHbIH e3repyiHe
MYMKiHZIK O6epeni, Oy oiibiHFa aTMoc(epa Gepeti.

Oiteiapapaa VFX naiinanany kepeMeT BU3yallfbl
aTMoc(epaHbl KypyFa, OWBIHHBIH BH3yasJbl CTHIIIH
KaKcapTyFa )oHe OMBIHIIBUIAP/bIH BUPTYAJIIbI QJIEMIe
KaTBICYbIH TEPEHJIETYre KOMEKTECE/I].

AHMMaNMSHBIH OYJI TYPi OMBIH HHIYCTPHSICHIHBIH

MaHbI3abI Oeiri 0oJbin Tabbutanel, oa 2D xone 3D
AQHUMAIMSICBIH  TOJBIKTBIPAAbl  JKOHE JKaKcapTaibl.
CoHBIMEH Karap, MYHJail aHUMalus oTe Te3
xKacanazipl, 0ipaK CyperTi Tycipy KoHE OSKCIOpPTTay
YIIiH  YJIKEH UIBIFBIHAAPIBI, JKOFaphl  Camajbl
AQHMMAITUSTHBI JKY3€Te achIpy YIIiH KOIT YaKbIT MeH KYII
JKYMCcay/Ibl Tajam eTeIi.

Kasipri yakpiTra «Kait anumanus »akchi?» JIereH
Cypakka HaKTHI Xayan JXOK. bys cypakka op ajmam
opTypm kayam Oepenmi, OipaKk aHUMAaIHsCHI3
OWBIHApABI OeIceH Al KONIaHOaHTEIHIBIFEI aHBIK.

Kaii aHumanus >Kakchl [JEreH Cypak HaKThl
KOHTEKCTKE, MakcaTTapra JKOHE  KaJaybIMBI3Fa
OaitnaHbICThI. AHUMAIUSHBIH 3p TYPI - 2D, 3D Hemece
Busyannsl addekrinepai xonmany (VEFX) - e3iHiH
KYILTI )K9HE QJICI3 )KaKTaphl 0ap JKoHE TaHAay KOOaHBIH
HAKTBI TaJlalTapbiHa OaiIaHbBICTHI.

1. 2D AHumanus:

- ApPTHIKIIBUTBIKTAPBL: MYJTbTQUIBMICPIC, PETPO
CTHIIBCPIE, CTWIBICHIIPIITeH jkobamapma  Kui
KoJgaHpuIanpl. BromkeTTik jkobamap YIIiH KONamibl
00Tyl MYMKIH.

- Kemmmimikrepi: IMIBIHAWE YII OIIIEMAl dJIeM
Kypyabl 1mekteii amaxel. Keiibip OeliHe oHBIHDAp
CHSIKTBI peanm3MIi KakeT eTeTiH >kobamapma 2D
aQHMMalus OHIIA KOJaiibl 00IMaybl MYMKIH.

2. 3D aHMMAIHSCHI:

- ApTBIKIIBUIBIKTApBI: dcipece OeiiHe OWbIHAAD
MeH (QuiIbMAep/e IbIHAKWBI YIII OJIIEeMIl dJIeM KypyFa
oT¢ bIHFailIbl. [lepCleKTUBAHBI, JKAPBIKTAHIBIPYIBI
KoHE OOBEKTUICPIiH KO3FABICEIH WKEMAl Oackapyra
MYMKIHIIIK Oepei.

- Kemmrimikrepi: >KeTUIOIpireH Aarapuiap MeEH
OaFmapiaManblK JKacaKTaMaHBl KaXXeT eTeli, yaKBIT
IIeH pecypcTapra KeOipek KyMcaa bl

3. VEX:

- APTHIKIIBUTBIKTAPHI: acepii apHaubl
addexrinepi, CUKbIP/bI, aTMOCchepanbiK e3repicTepi
xacay — ymiH  konjgaHemiansl.  OWbIHAApIarsl,
bwibMaepaeri  KOHE  JKapHAMagarbl  BU3YaJIbI
TOKIPHOEHI KYIICHTE ajaibl.

- Kemmrimikrepi: CTHIBACHOIPUITGH ko0amap
YIIiH  opKamaH  Kojaimer  emec.  Kypmemi

OafrmapiaManslK jKacaKTaMaHbl KOJIaHy TXKipHOeciH
KaXeT eTel.

Kopvimuinovr. OilblHAaparbl aHUMAalMs MEH
KOMIBIOTEPIIIK TpaduKaHbl 3epTrey OYKiT oleM
OOMBIHIIIA aKaJeMHUSJIBIK, CaJalbIK JKOHE KOciom
KaybIMJACTBIKTAD apachbIHAAFbl BIHTHIMAKTACTBIKTHIH
NaigacelH KOPETiH KapKbIHIBI JIAMBIN Kelie KaTKaH
casia OOJIBIN TaOBIIA IBI.

OpOip MaHBI3IABl CaJaHbIH EPEKIICeNTiKTepiH
CHUMATTal  OTBHIPBHIN, OHBIH HMHIYCTPUACHL  YIIiH
aHMManus Kacay oJicTepiHe Tajjay O KYpTri3iimi.
AHMManusHBIH OapibIK TYpJepi ©3iHAIK epeKie pei
aTKapaThIHBl  aHBIKTAIJBl JKOHE KAl aHuUMaIus
JKAKChIPAaK EKEeHIH aHBIKTay MYMKIiH emec. HapbIkTars
OWBIH XKO00ACHIH LITEpiNieTyie )KOHE KOpPEpMEHIEPIiH
Has3apbelH kobara aynapyna aHUMauus YJIKEH pei
aTKapaThlHbl aHBIKTANIBI. AWTa KETy KEepeK, COHFBI
KBUIIAPBl  afjaMaap OWBIH Kacay Kkesimme 3D
aHMMaIsIChiHa KeOipek kyriHemi, Oipax Oyr 2D
OWBIHJAPBIHBIH JAMYBIHA KeJIepTi )kacaManabl.
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Abstract

The article analyzes some technologies and techniques for teaching the Russian language using the example
of working with a comic poetic text. The study used an integrated approach to the analysis of the poetic work. The
results obtained showed that language teaching technologies using the analysis of a comic poem, firstly, play an
important role in mastering the rhythm of spoken speech, listening, and word coordination. Secondly, the verse
has certain characteristics and often helps to simplify the process of formulating a statement.

AHHOTaLUA

B crathe mpoaHaTU3UPOBAHBI HEKOTOPHIC TEXHOJOTHH M MPUEMBI 00YUEHHUS PYCCKOMY S3BIKY Ha TIpHMEpe
pa6OTBI C KOMUYCCKHUM CTUXOTBOPHBIM TCKCTOM. B HCCJIICA0OBAHNUH UCIIOJIB30BaH KOMIIJICKCHBII noaxod K aHAJIN3y
CTUXOTBOPHOT'O IMPOU3BCACHU . HOJ‘Iy‘IeHHBIe PE3YJIbTATHI IMOKA3aJIH, YTO TCXHOJIOTNHU 06y‘I€HI/IiI SA3BIKY IIPpH I10-
MOIIX aHAJIN3a KOMHUYCCKOT'0O CTUXOTBOPCHU S, BO-TICPBBIX, UTPAIOT BA’)KHYTO POJIb B OCBOCHUN PUTMUKHN 3Byqau_[ef/'1
pcuun, ayaupoBaHuM, COrjiaCoOBaHUU CJIOB. BO-BTOpLIX, CTHX 06J1az[aeT OIpCACIICHHBIMU 0COOEHHOCTSIMHU U YacCTO

MIOMOTAET YIPOCTHUTH MpoIiecc GOPMyIHPOBAHHS BEICKa3bIBAHUS.

Keywords: comedy, verse, teaching, method.

KutioueBblie cjioBa: KOMHU3M, CTUX, 00ydeHHE, METO/I.

CoBpeMEeHHBIN KOMUYIECKHI CTUXOTBOPHBIA TEKCT
MPE/ICTABISIET OCOOYIO CIIOXHOCTh IS CTYAEHTOB,
U3Y4aloIUX PYCCKUH A3BIK JUI1 KOTOPBIX OH HEPOIHOM.
OnHako, KOMHUYECKUE CTUXOTBOPEHHUS - 3TO BECHMa
LEHHBII Marepuas Uil 0Oy4eHHsS! PYCCKOMY SI3BIKY.
OHM MO3BOJIIOT CTYAEHTAM HE TOJIBKO pa3BUBATh
rpaMMaTHYeCKHe HaBBIKH, HO U OOTaTHTh CBOH clloBap-
HBIH 3a11aC, IOHUMAaHUE PYCCKOH KYJIBTYPbI U MEHTAJIU-
tera. Crpoduueckas OpraHuzanusi CTHXOTBOPHOIO
TEKCTa IPEJOCTABIIIET BO3MOKHOCTh U3y4aTh PUTM H
MHTOHALIUIO, KOTOPBIE BayKHBI [yl Pa3BUTUSI HABBIKOB
MPOM3HOIIEHUS U ayaupoBaHus. CTHXHU Takxke oOia-
JAI0T ONPEJENICHHON MY3bIKAIBHOCTBIO U HMOLUO-
HaJIbHOCTBIO, YTO [IOMOraeT CTyAECHTaM JIy4Yllle 3all0M-
HUTh M3y4aeMbli MaTepual U HUCIOJIb30BaTb €ro B
CBOEH peyH.

JUis yCrenrHoro ocBO€HHsI KOMHYECKOTO CTUXO-
TBOPHBIX TEKCTOB BaKHO CO34ATh IOAXOASALIYI0 METO-
JIUYECKYIO cucTeMy. KoMuyeckoe HEOTHOKPATHO CTa-
HOBHJIOCH ITPEMETOM HCCIIEI0BATENEH JIUTEPATyphl U
KYJIBTYPHI Ha MMPOTSDKEHUH HECKONBKUX cToieTnit. Oc-

HOBOI1 IJIs HAIIIETO MCCJIEJOBAHUS CITy)KaT TeopeTHUe-
ckue padotsl M. baxtuna, B. IIporma, 0. Bopesa, /.
Jluxauesa, JI. KapaceBa u M. Promunoii [1]. U3 ka3ax-
CTaHCKUX aBTOPOB MBI OTIHpaich Ha paboTel A.T. bak-
TBIOAEBOH, MOCKOJIBKY OHA 3aHUMAETCsI aHAJIM30M HPO-
N3BEICHUH KOMHYECKOTO Ha MPUMEPE COBPEMEHHBIX
nucartesel u mo3Tos [2].

HaunHast ¢ mpoCThIX CTMXOTBOPEHHMH C HEOOb-
IIM KOJIMYECTBOM CJIOKHBIX JIEKCHUECKUX M TpaMMa-
TUYECKUX KOHCTPYKLHUH, CTYACHTHI MOT'YT IIOCTEIIEHHO
MEPEXOANTH K 00Jee CIOKHBIM MPOU3BEICHUAM, pa3-
BHBas CBOM HABBIKM UTEHHS, aHAJHM3a M MHTEPIIpETa-
LUU CTUXOB.

[IpenopaBarenn MOTyT HCIIOIB30BaTh PazHOOO-
pa3Hble METOAMKHU PabOThI CO CTUXAMH, TaKHe KaK aHa-
JIM3 CTPYKTYPHI U (DOPMBI CTUXOTBOPEHUSI, BBIJICIICHHE
KJIFOUEBBIX CIIOB M (hpa3, 0OcyxkieHne 00pa3oB U mepe-
HOCHOT'O 3HAUEHHS, CO3/IaHHE COOCTBEHHBIX CTUXOTBO-
peHHii W MHOTOe Apyroe. DTO TOMOXKET CTyIeHTaM
yOIIyOIsSTh CBOE TIOHUMAHUE SI3bIKA W PACHIMPSTH CBOU
BBIpa3UTENFHBIE BO3MOXHOCTH. Hanpumep. cTuxoTBO-
penne 3. Ycnenckoro «Pasrpom.
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Mama npuxoIuT ¢ paboThI,
Mama caumaet 00TEI,

Mama mpuxOuT B I0M,

Mawma IS auT Kpyrom.

— bbut Ha kBapTHPY HANET?
— Her.

— K nam 3axoaun 6ereMot?
— Her.

— Mosxer OBITh, TOM HE HaI?
— Ham.

— MoxerT, He Haml 3Tax?

— Ham.

IIpocto npuxoaun Cepéxka,
Iourpasnu MbI HEMHOXKO.

— 3"auut 310 HEe 00Ban?

— Her.

— 3HAuMT, CJIOH HE TaHIEBAI?
— Her.

— Ouens paga. Okazanocs,

51 HanpacHo BonHOBanach [3].

Urenne n paboTa ¢ JaHHBIM CTUXOTBOPEHHEM MO-
KeT OBITh IMOJIeNIeHa Ha HECKOJBKO 3TamoB. IlepBblit
3Tall CBsI3aH C NPOOJIEMOH NpPaBHIFHON IOCTAaHOBKH
yAapeHus B pycckoM s3pike. OHa EeHCTBUTENIBHO MO-
JKET OBITh CJIOKHOM JUIS CTYJICHTOB, 0COOSHHO JUIS TeX,
Yy KOTOPBIX POJHOM SI3BIK MMeeT (UKCUPOBAHHOE y/a-
peHHe, HalpuMep, B Ka3aXCKOM sI3bIKE. DTO BBI3BIBACT
TPYAHOCTU B MMOHMMaHUH U IMPOU3HOIIEHUH CIIOB, TaK
KaK y/lapeHHe B PyCCKOM SI3bIKE UTPACT BAKHYIO CMbIC-
JIOBYIO POJIb.

Jnst mpeomonieHnst 3ToM IpoOIeMbl MOXKHO HC-
MOJTB30BAaTh PA3IWYHbIE TEXHOJIOTHH OOydYeHHS |
yIpa)KHEHHs. BOT HECKOIBKO 101X0/10B, KOTOPBIE MO-
TyT TIOMOYb CTyJeHTaM. MeToanKa CIIyIIaHusl W I0-
BTOPEHHMSA: CTYJICHTHI MOTYT CIIyIIaTh 3alIUCH PYCCKOI
peun ¢ yaapeHUsAMHU U IIOBTOPSTH 32 HUMHU. DTO TIOMO-
JKeT UM NPUBBIKHYTH K 3BYYaHHUIO yJapHBIX CJIOTOB U
MIPaBUIHHOMY HHTOHAIHOHHOMY CTPOIO.

YnpaxHeHUs Ha OlIpe/iesieHIe YIAPeHUS: CTy IeH-
TaM cJielyeT UCTIONb30BaTh CIOBAPH, IJe YKa3bIBAeTCs
yJlapeHHe B CIIOBaX, U MPAKTUKOBATHCS B OTIPEICIICHUN
YIapHBIX CJIOTOB CAMOCTOSITEIBHO. JTO ITOMOXET UM
Pa3BUTh HABBIK PAcIO3HABAHUS yIAapeHHUH B CIIOBAX U
YIYYIIUT UX TPOU3HOLICHUE.

PaGota ¢ MojensiMu yaapeHust: CTYAECHTBI MOTYT
M3y4aTh yAapHbIE MOJEIH B CJIOBAX Pa3HBIX dYacTei
peun. OTO MO3BOJIUT UM MOHATH 3aKOHOMEPHOCTH pac-
CTaHOBKH yJapeHUil U MPaBUIBHO UCIIONB30BaTh CIOBA
B CBOEH peun.

KonrtekcryanpHoe 0OydeHHE: WCIIOJIB30BAHHE
KOHTEKCTa B MPEJIOKEHUIX MOXKET ITOMOYb CTYACH-
TaM IOHATh, KAKOE YAAapeHHe CTaBUTh B cioBe. Ilpu
9TOM MOXXHO OOpaTHTh BHUMaHHE Ha CIIOBOCOYETaHHUS
u (passl, 1€ yIapeHue MOXKET MEHATHCS B 3aBHCHMO-
CTH OT IpaMMaTHYECKOH (POPMBI CIIOBA.

Bonburyro nomous MOryT OKa3aTh MHIUBHyallb-
HBIE 3aHATHA C IpenojaBaTeneM: MpenojaBaTelb Mo-
XKeT paboTaTe ¢ KOKIBIM CTYICHTOM HHIMBHIYaJIbHO,
oOpamiast BHUMaHHE Ha €r0 OMNOKK U OOBSICHATH TIpa-
BIJIA TIOCTAHOBKH yIapEHUs. ITO MTO3BOJIUT CTYACHTAM

MOTYYUTh TIEPCOHANIN3UPOBAHHYIO MOMOIIb M HCIIPa-
BUTH CBOU OIIUOKH.

Bropoii atan paboThl HaJs KOMUYECKHM CTHXOTBO-
peHHEM CBsi3aH C COIJIACOBAaHMEM CJIOB B PYCCKOM
si3pIKe. CyIecTBYeT MHOXKECTBO NPABMII M HUCKIIOYE-
HU, KOTOPBIE ONPEIEIISIOT, KaK CI0Ba JOJKHBI COTa-
COBBIBATHCS MO JIMILY, POAY, YHUCIY, AJEKy U IPYTUM
rpaMMaTHYECKUM KaTeTOPHSIM.

UroOBl TTOMOYb CTYACHTaM CIPaBUTHCS C ITOH
po0IeMoi, BaKHO MPEAOCTABUTh UM OIPEICICHHOE
KOJIMYECTBO YHpakHEHUH u oObsicHeHuil. Bor He-
CKOJIBKO TOAXOMAOB, KOTOPHIE MOTYT OBITH ITOJIC3HBI:
o0ydeHHre OCHOBHBIM IpaBwiaM. B 3Tom ciydae cry-
JICHTaM cJIeyeT IPEeI0OCTaBUTh OCHOBHBIE MIPABHJIA CO-
TJIACOBAHUSI CJIOB B PYCCKOM SI3BIKE, BKIIIOYAsi COOTHO-
LIEHHE MEXIy CYIIECTBHTEIbHBIMU M TpHJIarareib-
HBIMH, MEXY TJIarojaMH ¥ UX JOTOJHEHUSIMU U T. II.
[Ipu sTOoM HEOOXOAMMO OOBSICHUTH UX NMpUMEpPaMU U
MIPOBECTH AOCTATOYHO MPAKTUKH.

3aaHusl Ha COTJIACOBAaHME: CTYAEHTAM MOXHO
TIPEATIOKNTh PAa3IMYHBIE YIPAKHEHUS Ha COTJIacoBa-
HHE CIIOB IO JIMIY, YUCITY, POAY M MaZexXy. DTO MOXKET
OBITH BBINOJHEHUE 33/IaHUH, COCTOSIIUX B IIOMCKE H
UCTIPABIICHUH OMIMOOK B NMPEUIOKECHUSX WIN B CO3HA-
TEJIFHOM COTJIACOBaHUH CJIOB B KOHTEKCTE.

Pabota ¢ TekcTaMu: YTCHUE U aHAJN3 TEKCTOB Ha
PYCCKOM $I3bIKE MOXKET TIOMOYb CTYACHTaM YJIYyYILIHTh
HaBBIKH cOTIacoBaHus c10B. OHU CMOTYT YBHUAETH, KaK
CJIOBA COTJIACYIOTCA APYT C APYTOM B MPEIOKEHUSIX U
KaK 3TO BIHAET Ha o0Iee 3HaUCHHUE TeKCTa.

N3ydyeHne CHHOHMMHYECKHX PAIOB: 00yJaroIIn-
€csl JOJDKHBI OCBOUTh CHHOHUMHYECKUE PSIIbI, YTOOBI
MIOHNMAaTh, KAaKHE CJIOBA COIJIACYIOTCA C Pa3sHBIMHU
IrpaMMaTHIECKUMH KaTETOPHUAMH. DTO IIOMOXXET WM
BBIOMpATh NMPaBWIbHbIE CIIOBA B Pa3HBIX KOHTEKCTaxX U
YIYYIIUT UX SI3bIKOBYIO THOKOCTb.

Hapsity ¢ 3TMM MOXHO paccMOTpPETh HECKOJIBKO
JIOTIOJTHUTENBHBIX METO/IOB, KOTOPbIE MOTYT IOMOYb
CTYAEHTaM B IIPEOI0JICHUU IPOOIIEM C COTJIACOBAHUEM
cioB. Hampumep, ucronb3oBaHHe MHEMOHHYECKHX
YCTPOWCTB: CTYJEHTAM MOXHO IPEJIONKHUTh CO3/aTh
MHEMOHHYECKHE YCTPOWCTBA WIIM acCOLMALUU, KOTO-
pBle TIOMOTYT MM 3allOMHHUTBH IIPaBHiIa COTJIACOBAHMS
cioB. Harpumep, a1 cornacoBaHus npuilaraTeIbHBIX
C CYyNIECTBUTENHHBIMH MYXCKOTO POJAA, MOXKHO HC-
moJk30Bath (pasy "moOpsrit cmex" mwin "yIBIOYNBBIT
MaipyuK" BMECTO "cMeX Mmo-mobpomy" mid "MaxbuuK
¢ ynbeIOKoit Ha Ty0ax".

OO0yuyeHne KOHTEKCTYaJbHOTO COTJIACOBaHUSI:
CTyJIEHTaM CJielyeT OOy4YHMTBhCSI HCIIOJIb30BaTh KOH-
TEKCT JUIS OTPENeIeHUs] MPaBIIBHOTO COTJIACOBAHUS
ciioB. OHU JIOJDKHBI OOpalaTh BHUMaHKWE Ha rpamMMa-
THYECKYI0 MH(OPMAIHIO, COIAEPKAIIYIOCA B MPEAJIO-
KEHUH, TAKyI0 KaK I1a1eX 1 YHCIIO CyIIeCTBUTEIIBHBIX,
4YTOOBI NMPAaBUIIEHO COTJIACOBATh OCTAJBHBIC CIIOBAa B
TIPEI0KEHHH.

Hcnonb30BaHUE JOMOIHUTENBHBIX MaTEPHAJIOB:
BMECTO TPAJAMUIHOHHBIX HMCKYCCTBEHHBIX HPUMEPOB
MOJKHO HCIIOJIb30BaTh Pa3HOOOPa3HbIe MaTepHabl, Ta-
KH€ KaK ayTeHTUYHbIE TEKCThI, ayJIN0- U BUACOMAaTEPH-
QJIbl C HOCUTEJISIMH SI3bIKa TIPH YTEHUH JAHHOT'O CTHXO-
TBOPEHHsI. ITO IOMOXKET CTYIEHTaM ITOHSATh, KaK CJI0Ba
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COTJIACYIOTCSl B PEANIbHBIX CUTYalUAX U TOBBICUT HX
MOHUMAaHHE U MIPAKTHKY.

BaxHO y4nTHIBaTH MHIMBHIYyalbHBIE OCOOCHHO-
CTH Ka)XJIOTO CTYI€HTA U MPEOCTaBIATh UM JJOCTATOU-
HOE€ KOJIMYECTBO MPAKTUUECKUX 3aJaHUN U 0OpaTHYIO
cBA3b. TOJIBKO C MOCTOSAHHOM IIPAKTUKOU U aKTUBHBIM
UCIIOJIb30BAaHUEM SI3BbIKA CTYJECHTHI CMOTYT pa3BUBATh
CBOM HaBBIKH COIJIACOBAHUS CJIOB HA PYCCKOM SI3BIKE U
JIOCTUYB JIyYIINX PE3YIbTATOB.

Ha crenyromem stane oOydeHns 11 CTYASHTOB
YacTO HCIIONB3YIOT yYeOHO-METOANYECKHE MAaTepH-
aJIbl, COZIEPIKAIIKE IPOCThIE ()ParMEeHTh U3 COBPEMEH-
HOM JINTEpATyphl WIK PYCCKON KJIACCUYECKON IMPO3BI.
OnHaKO TakMe TEKCThl OOBIYHO HE SIBISIOTCS OCHOBOM
JUIS I3BIKOBOI MPaKTUKHU.

He crout cuurath, 4T0 (parMeHTH KOMHYECKHX
CTUXOTBOPHBIX TEKCTOB HE UCIONB3YIOTCS B MPENoAa-
BaHUM PYCCKOIO s3bIKa. B GONBIIMHCTBE CilydaeB BbI-
00p TakuX TEKCTOB OOYCIIOBIICH METOJOJIOTHYECKOM
[EINBI0 - 03HAKOMUTD 00YJarOIIUXCS ¢ 00IIeynoTpeOu-
TENBHOH JIEKCHKOW WM HanboJiee N3BECTHBIMH FOMO-
PUCTUYECKMMU CTUXAaMHU PYCCKHX IO3TOB, a TAKXKe MO-
MOYb UM yIyYIIUTh HOHUMAaHHE PYCCKOU MO3THIECKON
Tpaguin. OZHAKO METPHKO-PUTMHYECKas, pU(MEH-
Hasl 1 MTHTOHAIMOHHAsI CTPYKTYPBI TAKUX TEKCTOB, KaK
NPaBWJIO, HE YACISIOTCS OOJIBIIOr0 BHUMAHUSI.

JlelicTBUTENBHO, YaCTO XPECTOMATUH, CO3/1aHHbIE
JUIst 00Y4aIOIINXCsl, OCHOBAHBI Ha aJallTHPOBAHHBIX Ba-
pUAHTAX XPECTOMATHH IJISI POCCUHCKUX CTYIECHTOB.
W3-3a 3TOro CTUXOTBOPHBIE TEKCTBI, KOTOPBIE COAEP-
JKaTCsl B HUX, MOTYT OBITh HE TOJIBKO HETIOHATHBIMHU, HO
U 3BY4aTh KaK OCCCMBICIICHHBIE TOCIIEI0BATEILHOCTH
CJIOB ISl N3y4ArONINX A3bIK. B mydmem cirygae o0yda-
IOLIMHCSA BUIUT MOATUYECKUN TEKCT KaK INEPBUYHYIO
3HAKOBYIO CHCTEMY, ONHUPAsCh HA 3HAHUE Y3yallbHBIX
3HA4YEHUH CI0B, KOTOPBIE HCIOJIB3YIOTCS B IOBCEIHEB-
HOM >ku3HU. OJTHAKO MBI CYUTaEM, 4YTO UMEHHO KOMU-
YeCKHe CTUXOTBOPHBIE TEKCTHI MOTYT CTaTh ILIOHO-
TBOPHBIM Y4€0HO-METOMYECKUM MaTepHalloM, KOTO-
pBIf TIO3BONIIET Ha pa3iIMYHBIX JTamax OO0y4eHus
PYCCKOMY SI3BIKY €CTECTBEHHBIM 00pa3oM OCBaHMBAaTh
OTIIMYHUTEIIbHbIE 0COOCHHOCTH MEHTAINTETa U JIOTHKHU
S3BIKA.

ITpu 3ToM MO6Op MaTepuana MOXKET OBITh CIIOXK-
HBIM 33JIaHUEM, HO PE3YJIBTaThl OT €r0 UCIONIb30BaHUS
CTOSAT 3aTPavyeHHBIX yCUIUil. PUTM siBisieTCsl 0qHOM U3
CaMbIX MOIIHBIX MHEMOHHYECKHUX (QYHKIUH, U 3TO IIH-
POKO u3BecTHO. BocnpusiTe puTMHUYECKON MHEPLMH,
JlaXke IIpU OTCYTCTBUU JIEKCUYECKOIO COJAEP KAHUSA
(hpa3zbl, 0OBIYHO IPOUCXOIUT JIETKO JIJISI 00YIATOIIUXCS
W, TJIaBHOE, JIETKO 3amoMuHaeTcs. Pycckuii cummado-
TOHWYECKHH CTHX, IJle CHIbHBIE MO3UINK 00O03HaYa-
JOTCSl CHJIOBBIMH YIApEHUSIMH, MO3BOJSET HCIIOIB30-
BaTh TEKCTHI (Ha MEPBBIX MOpax 0e3 MPOITyCKOB yaape-
HHI), B KOTOPBIX 0Oy4arouuiics, 4nTas, aBToMaTnye-
CKU CTaBUT yAapeHUE Ha COOTBETCTBYIOUIMX CIOrax.
OTO0 NOMOraeT CTyIeHTaM OCBauBaTh PUTM U yAapeHUe
PYCCKOTO SI3bIKa €CTECTBEHHBIM 00pa3oM.

VYuebHast uTepaTypa 1o pyccKOMy CTHXOCIIOXe-
HUIO COJEPKHUT MHOXECTBO TPHMEPOB MOIZOOHOTO
pona. B Heil MO>XKHO HalTH OOBACHEHUS PUTMHIECKOMH
CTPYKTYPBI JIBYCIIOXKHBIX Pa3sMEpPOB C PETYISAPHBIMHU

YepeOBaHUSAMH YAAPHBIX M O€3yIdapHBIX CJIOTOB, Ta-
KMX Kak "Ta-Ta—T4—Ta-T4". DTO MO3BOJIET JIIOOOMY
00y4aroIemMycs JIErko YUTaTh IPEIUIOKEHHBIH TEKCT U
MIPaBUJILHO PACCTaBIISATh YIAAPEHUS B PYCCKUX CIIOBaXx.
3T10T MeToA OOY4eHHs CTHXOCIOXEHHIO Ha OCHOBE
PUTMHYECKOTO  MHEPLUUH  II03BOJSIET  CTyAEHTaM
OBICTPO OCBOUTH OCHOBBI PYCCKOTO CTHXOTBOPHOTO
SI3BIKA.

N3ydenune pycckoro si3pIKa Kak HEPOJHOTO MOXKET
OBITH CIIOKHBIM HM3-32 TPYAHOCTEH, C KOTOPBHIMH CTall-
KHBAIOTCSl CTYAEHTHI IPH (POPMYIHPOBAHUHN MBICIICH,
BCIIOMHMHAHWN MOAXOASAIIECH JEKCHUKH, TI'paMMaTHIe-
CKHX HPaBWJI COTTACOBAHHS M OMPENCICHUS MOpAIKa
cioB. O/IHaKO CTHX, Kak ocobas Gopma peun, obianaer
OIpeIeIIeHHBIMUA OCOOCHHOCTSIMU M YaCTO UCIIONb3YeT
PUTMHKO-CHHTAKCUUECKHE KIIMIIE, KOTOPHIE IOMO-
raloT YIPOCTHTH Ipoliecc (JOpMyJIUPOBaHHSI BBICKA3bI-
BaHMS.

B cTHXOTBOpeHHMM PUTM UrpaeT BaXKHYIO POJIb U
TIOMOTaeT CTyJEHTaM 3allOMHHTh M BBEIPa3HTh CBOH
MBICIIN OoJIee JIeTKO. PUTMHYEcKast CTpyKTypa CTHXO-
TBOPEHHSI CO3MAeT OMNPE/IEICHHBIA I1a0JIOH, KOTOPBII
TIOMOTAEeT yJaIIUMCs JIETYe OPHEHTHPOBATHCS B SI3BIKO-
BOM cucTeMe 1 BEIOMPATh MOIXOISIINE CTI0Ba U (passl.
Kpome Toro, CTHXH 4acTO UCTIONB3YIOT MOBTOPSIOIIH-
ecs (pasbl, AIUTEPALNIO, pUpMY U Ipyrue CTUINCTHU-
YecKue TIPUEMBbI, KOTOPBIE JEIal0T BBICKa3bIBaHUS 00-
Jiee 3alOMUHAIOUIMMUCS M OMOLMOHAIBHO BbIpa3H-
TENbHBIMH.

O3HaKOMJICHHE YYAIUXCsI C PUTMHYECKOH CTPYK-
TYpOil PYCCKOTO CTHXa, a TaKKE€ C OCHOBHBIMU PHT-
MHKO-CHHTAaKCHUECKHMH KJIMIIE, TOMOTAaeT MM pa3-
BUTh CBOM KOMMYHUKATHBHBIC HAaBBIKM W YIYyYIIHTh
CIOCOOHOCTh  (pOpMYNHMpPOBaTE W BBIPAXKATH CBOH
MBICJI Ha PYCCKOM si3bIKe. Takoit moaxox k o0yueHnio
PYCCKOMY $I3BIKY IOMOTAeT IPEOAO0JIETh TPYIHOCTH
CBSI3aHHBIE C [TOUCKOM CJIOB U TPaMMAaTHYECKUMH ITpa-
BUJIAMH, U TIO3BOJISET ydaniumcs Gosee CBOOOIHO U
BBIPA3UTEIbHO OOIIATHCS HA IAHHOM SI3BIKE.

UrpoBble CTUXOTBOPHBIE TEKCTHI MMEIOT 3HAYH-
TelbHOE 3HAYCHUE B M3YUEHHU PYCCKOTO SI3bIKa KaK He-
poanoro. OHM MOTYT CTaTh Ba)KHbIM HHCTPYMEHTOM
JUISL HOCUTEJIEH BOCTOUHBIX SI3BIKOB, T1€ OMO(OHBI IITH-
POKO HCTIONIB3YIOTCS B MO33UH, YTOOBI CO31aBaTh TEK-
CTBHI C JIByMSI BO3MOXXHBIMH YTEHUSIMU WJIM UTPaTh Ha
3ByYaHUH s3bIKa. Takue sI3bIKU, KaK KUTAUCKUM, SITTOH-
CKHi, BLETHAMCKHUI M pyrue, 00oraThl 3ByKOBBIMHU CO-
YEeTaHWSAMHM, W JUIA 00Y4JaIOIMXCS U3 3THX CTPaH pyc-
CKHE CTHXHM C KaJaMOypHOW pH(MOH, OMOHHMHYE-
CKUMHU pudMamu wiu omorpadpamu U omodoHamH
MOTYT CTaTh YBJIEKATEJIbHBIM MaTEPHAJIOM, BbI3bIBAIO-
LIIMM HX HUCKPEHHUH HMHTEpeC M MOMOTAIOUIUM KM
JTy4Ile OCO3HABATh TEKCTHI HA CIYX.

HrpoBble CTUXOTBOPHBIE TEKCTHI CO3JAIOT He-
00BIYHYIO 3BYKOBYIO aTMoc(epy, rae pudmMbl ¥ 3Byda-
HHE CJIOB UTPAIOT 3HAYUTENbHYIO poib. OHH TpeOyIoT
OT y4Jamuxcst 0ojiee BHUMATEIBHOTO CIYIIaHUS U aHa-
JIM3a 3BYKOBOW CTPYKTYPHI, YTO CIIOCOOCTBYET pa3BH-
THIO HaBBIKOB ayJMPOBaHUS U CIIOCOOHOCTH aJJIeKBaTHO
BOCIIPUHMMATh 3araJloYHble ¥ MHOTO3HAYUTEJIbHBIE
TekcThl. KpoMe TOro, Takue CTHXM pacCUMTaHbl Ha
(hopMHpOBaHUE KOTHUTHBHBIX HABBIKOB U ACCOLIMAIINH,
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YTO MTOMOTAEeT O0YJaIOIINMCS CBA3BIBATh 3BYKH H 3HA-
YEHHS CJIOB, YIYUIIAIOT MX CIOBAapHBIN 3amac M Tpam-
MaTHUYECKYI0 KOMIIETEHIHIO.

JKun crapuk Ha pa3BecUCTOH BETKE,
Y Hero ObUTH BOJIOCHI PE/IKH.

Ho ramyara nananu

U coBcem obmmmnanu

Crapuka Ha pa3BecucTol BeTke [3].

HrpoBsle CTHXM OTKPBIBAIOT IUI CTYACHTOB HO-
BBIC TPaHU PYCCKOM ITO33UH, IOMOTAIOT UM YIydIINTh
MOHMMaHKE PUTMa ¥ MHTOHALIUH PEUH, a TAKXKE PAa3BHU-
BAalOT TBOPYECKOE MBIIIIEHHE U BooOpaxenue. biaro-
Jlapsl TAKOMY MTOJIXOAY K U3yUESHHMIO SI3bIKa, 00yJaroy-
€csl CTAaHOBSITCS O0oJiee MOTHBUPOBAHHBIMH U 3aWHTEpE-
COBAHHBIMU B OCBOEHHM PYCCKOI'O SI3bIKa U JIeTde
JIOCTUTAIOT MPOrpecca B €ro U3y4eHuH.
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Abstract

The aim of research was acute toxicity study of the thick extract of Lichnis coronaria herb at a single
intragastric input to rats of both sexes at a dose of 5000 mg/kg. Analysis of the body weight dynamics and mass
coefficients of internal organs shows the absence of pathological changes in the organism of studied animals in
comparison with the control group. It has been established that LDso of the thick extract of Lichnis coronaria herb
is beyond 5000 mg/kg. Studying results of the experiment made it possible to assign the researched extract to the
V class of toxicity (practically harmless substances).

AHoTanis

Mertoto pociiKeHHst OyJI0 BUBYEHHS TOCTPOT TOKCHYHOCTI I'YCTOTO €KCTPAKT 3 TPABH JIIXHICY KOPOHYATOTO
IPU OIHOPAa30BOMY BHTPILIHBOIIUTYHKOBOMY BBEJICHHI IIIypaM 000X crateil y 1031 5000 mr/kr. AHaii3 AMHAMIKHA
MAacCH TiJIa Ta MACOBHX KOE(II[iEHTIB BHYTPIIIHIX OPraHiB CBIAYUTH PO BiJICYTHICTh MATOJIOTIYHUX 3MiH B OpTraHi-
3Mi JOCHIPKYBaHUX TBapHH y IOPIBHSIHHI 3 KOHTPOJIBHOIO rpynoio. BeranosieHo, mo JI/so TycToro ekcTpakry 3
TPaBH JIXHICY KOPOHYATOTO 3HAXOAUTHCS 32 Mexkamu 5000 Mr/kr. BUBUEHHS pe3ynbTaTiB €KCIIEPHUMEHTY J03BO-
JIAITO BiTHECTH JTOCTIKYBaHUH €KCTPAKT A0 V KIIACy TOKCHYHOCTI (TIPAKTHYHO HEUIKiUTHBI PEYOBUHH).

Keywords: Lychnis coronaria, thick extract, acute toxicity.
Kuro4oBi ci1oBa: jixHic KOPOHYATHH, TYCTHI €KCTPAKT, TOCTPA TOKCHIHICTB.

Beryn. 3a octaHHE AeCATHIITTS BigOyocs 3poc-
TaHHS HAYyKOBOTO {HTEPECY 10 POCIUHHUX JIIKaPCHKHUX
3ac00iB. Ile MOB’s3aHO 3 OCOOJMBOCTSAMM KIIHIYHOT
e(eKTUBHOCTI (DiTOTEpareBTHYHMX ITpenapariB: He3Ha-
YHa TOKCHYHICTD 1 OiosoriuHa Ge3nexa Jyist JIF0JICHKOTro
OpTraHi3My; MINUPOKHH TepaeBTUUHUH CIIEKTP Jii; KOM-
TUICKCHUH BIUTMB HA Pi3HI MaTOr€HETHYHI JIAHKH 3aXBO-
pIOBaHb; HeyacTi NPOSIBH INMOOIYHMX e(eKTiB, HaBiTh
IpH TpUBAJIOMY 3acTocyBaHHi [1, 13].

BcranoBneno, mo cepea 3arajibHOi KUTBKOCTI
JIKAPChKHUX TMPHU3HAYEHb 3aCO0M POCIMHHOIO IMOXOJ-
JKEHHS B Pi3HUX KpaiHax cTaHoBIATH Bix 20 % 1o 60 %
[2, 14]. B Ykpaini nonazn 50 % nikapchKuxX Ipenaparis
BUPOOISAETBCS 13 pocimHHOI chUpoBHHM. [loTeHmiiHi
MOJKJIMBOCTI (iTOTeparii BeIrye3Hi, OCKUIbKM Maibke
KOXHIW pociuHi i3 1,5 THC. BIiTOMUX BHIIB IpUTaAMaH-
HHU{ OIMPOKUI CIEKTp JiKyBaJbHHUX BlacTHBocTed [1,
3]
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I3 ToukM 30py MEPCIEKTUBHOCTI MOUIYKY HOBHX
BHCOKOC(PEKTUBHUX 1 MAIIOTOKCHIHUX TIperapariB po-
CJIMHHOTO TTOXO/PKCHHS HaIlly yBary IpHUBEPHYB JIIXHIC
koponuatuii (Lychnis coronaria L.). OcHoBHi mijromti
BJIACTHBOCTI JIIXHICY KOPOHYATOTO BU3HAYAIOTHCS BMi-
CTOM OiOJIOTIYHO AKTHBHUX PEUOBHH: (I1aBaHOI/IB,
CTEpOI/iB, TPUTEPIECHOIIB, JIETKUX CIOIYK [6, 9].

3a maHMMU JiTepatypHHX mKepen [9, 12], mixHic
KOPOHYATHI IIPOSABIISE MPOTHMIKPOOHY, aHTHOKCH/IaH-
THY, HIPOTH3aNaJIbHy, T€MaTONPOTEKTOPHY, MPOTHIIa-
OCTHYHY, AaHTUTEMOpapriuHy, HEHPOIPOTEKTOPHY,
aHa0oJIYHy aKTHBHICTh. BOIHI Ta €TaHOIBbHI BUTSIKKHI
i3 Ha/I3eMHOI YaCTUHH JIIXHICY KOPOHYATOTO 3aCTOCO-
BYIOTBCSI ITPU JIIKyBaHHI aBiTaMiHO3Y, Aiapei, mpokasy,
TeMOPOI0, 3aXBOPIOBaHb JICTCHb 1 MEeUiHKH [7].

JIixHiC KOPOHYATHH IIUPOKO BHKOPUCTOBYETHCS
JUISL JIIKYBaHHS PI3HOTO POAY 3aXBOPIOBAHb y KpaiHax
cBiTy. 30Kpema, B [Taii i€t pOCIMHOIO JIKYIOTh Mir-
peHi Ta cria3mu KuieuHuka [6]. Y BemukoOpuraHnii Ta
Ipmannii Ma3p 3 TpaBH JiXHICY KOPOHYATOTO BUKOPH-
CTOBYIOTh SIK AaHTHJIOT IpH yKycax 3Mid. Y Tpa-
TUIIHHIA PYMYHCBKIH MEIHITNHI €KCTPAKTH 3 HA/I3eM-
HOI YaCTHHH JIIXHICY KOPOHYATOTO BUKOPHCTOBYIOTHCS
Jutst 00poOku paH [6, 9].

Bigomo, mo i BIpoBa/UKEHHS Ta O€3MEeYHOTO
3aCTOCYBaHHSI HOBUX JIIKAPCHKUX 3ac00iB HEOOXiTHUM
€ JOCIIDKEHHs IXHBOT TOKCHMYHOCTI [5]. BusHaueHHs
OCHOBHOT'O TOKCHKOJIOTi4HOTO mapametpy (JIs0) mo-
3BOJISIE OTPUMATH HEOOXIi/IHI MOKA3HUKH JJIT BCTAHOB-
JICHHSI PiBHSI TOKCHYHOCT] HOBOTO Iperapary, MupoTy
HOTr0o TepaneBTHYHOI Aii i CIIBBITHOMICHHS MIX 03010
Ta HEraTUBHUMH €(EKTaMH B YMOBaX 3aCTOCYBAaHHS
Ipenapary B 103aX, 10 y AEKUIbKa JICCATKIB Ta COTEHb
pasiB mepeBHILYIOTh TepaneBTu4Hy [4, 8].

MeTto1o aociigkeHHss Oylo BHBUYEHHS TOCTpOI
TOKCHYIHOCTI TYCTOT'O €KCTPAKTY 3 TPaBH JIIXHICY KOPO-
HYaTOTO.

Martepianm Ta ™metogu. MarepiagoM gocCii-
JDKEHHS CITyT'YBaB I'yCTHH €KCTPaKT 3 TPaBH JIIXHICY KO-
ponuatoro (I'ETJI). EkcniepiMeHTanbHe 1OCHTiKEHHS
3 Bu3HaueHHs roctpoi TokcnuHocti ['ETJI BuBuanu na
0inMx mrypax o0ox crareif 32 yMOB 0JJHOPa30BOTO BHY-
TPIIIHBOILTYHKOBOTO BBeACHHS [5]. 3rigHO 3 MeTOIu-
gyanMu pexomerparismu JELl MO3 Vkpainu npu Bu-
60pi 103 U1 BHYTPIITHBOILTYHKOBOTO BBEACHHS JiMi-
TYyIOYMM TIOKa3HMKOM IIPM BH3HAYCHHI TOCTPOI
TOKCHYHOCTI € MaKCHMalbHa 1033 YETBEPTOTrO KJIacy
TOKCHUYHOCTI (MaJIOTOKCHYHI pedoBuHH) — 5000 mr/kr,
SIKIIO TIPY [IbOMY HE CIIOCTEPITaeThCs 3arnoeni TBapuH.
BBezneHHst O1Ib1I0T 103H € HETOLITEHIM.

Buxonsun i3 BUILEHABEICHOTO AJISI MPOBEICHHS
JOCHIJKeHHsT HamMu Oyna obpana mo3a ['ETJI 5000
MI/KT. PO34nH rotyBaiym nuisixom po3BeaeHHs 1 r ekc-
TPaKTy B 5 MJI BOJH, SIKHIl OTPHMYyBaja OJHA TBAPHHA.
I'ETJI BBOAWMNIHM OJHOPA30BO BHYTPIIIHBOILTYHKOBO
IIypaM CaMIlsIM Ta CaMHILIM 3 Macoro Tina 180-200+20
T, SKUX YTPUMYBAJIA HA CTaHJAPTHOMY pAaIlioHI BiBa-
pito TepHOMITBCHKOTO HALlIOHATFHOTO MEAWMIHOTO YHi-
Bepcurery imeHi . 5. T'opbageBcbkoro MO3 Ykpainu.
3 TBapUHAMHU OBOIMIIKCEH 3TiHO 3 MPpaBUiIaMu «EBPO-
NelchbKol KOHBEHLIT I0/I0 3aXUCTY XpeOEeTHUX TBAPHH,
SIKMX BUKOPUCTOBYIOTb JUISl €KCIIEPUMEHTAIBHUX Ta 1H-
[IMX HAYKOBHUX mieit» [11].

Jocnimui TBapuHM OyJad pO3MOAUICHI Ha 4-TH
rpynu (Mo 2-Bi TPymH KOXKHOI CTaTi), KOXKHA 3 SIKIX
BKITFOYalia 6-Th TBapuH (Tadum. 1): 1-ma rpyma — KOHT-
POTBHI TBAapHHU, SKi OTPUMYBAIN IMUTHY BOAY B J03i
20 mur/KT; 2-Ta Tpymna — TBAPHHU, SKi OTPUMYBAJIH BOI-
Huil po3unmH ['ETJI y nozi 5000 mr/kr, B 00’emi 20
M1/100 T Macu Tisla TBapyH Yepe3 MEeTaIeBUH 30H].

Tabmuus 1

Pangomizanis mypiB B exciepuMeHTi 3 BUBYEHHS rOCTPOI TOKCHYHOCTI I'yCTOr0 eKCTPAKTY 3 TPaBH JiX-
Hicy koponuatoro (n=24)

KisbkicTh 11ypis
I'pyna tBapun Ho3za camui camm
KoHTpoJsibHI TBAPHHHU 20 mi/kr 6 6
I'ETJI 5000 mr/kr 6 6

[Micnst BHyTpintHbOIUTYHKOBOTO BBeAeHHs ['ETJI
3a TBapUHAMH ITPOBOJIIIM CIIOCTEPESIKEHHS 32 IPO-
ssBaMU 1HTOKCcHKAIl. OIiHIOBa M X MOBEIIHKY, 3ara-
JHHUN CTaH, JICTabHICTh, THHAMIKY MacH TiJla Ta BHY-
TpimHiX opraHiB npotsaroM 14-tum mHiB. Cmoctepe-
JKEHHSI 32 Macol0 Tijla TPOBOJMIM II€pel I0YaTKOM
JocIiay Ta 'y AuHaMinl — Ha 3-Ty, 7-My Ta 14-Ty no6wu.
[Ticnst ABOX THDKHIB CIIOCTEPEIKEHHS, TBAPUH BUBOIMIIN
3 eKCIIEPUMEHTY [IUITXOM €BTaHa3ii i/ TIONEeHTaJIOBUM
HapKO30M, IIPOBOIMIIN MAaKpOCKOIIIYHAN OTMIAL 1 po3-
paxyHOK MacoBux koedimientis (MK) BHyTpimHIX op-
rafiB (IEYiHKH, CEPIIs, JIETeHb, HUPOK 1 CETe31HKM):

MK= Moprany / MTBapHHH - 100 %

3 METOK BHSBICHHS MOJIMBOIO TOKCHYHOIO
BruuBy ['ETJI Ha opraHism 1typiB IXHiif cTaH NOpPiBHIO-
BJIU 31 CTAHOM KOHTPOJIFHUX TBapHH (CaMIIiB 1 CAMOK).

PesynpraTi mociifukeHb MiiaBalli CTaTUCTHY-
HOMY aHaJi3y 3a JOMOMOTI0I0 CTaTUCTUYHOI TPOTpaMu
Statistica 12.0 3 BHKOpPHCTaHHSM HaPaMETPHUYHOTO
kpurepito CT’10/IeHTa Ta HellapaMeTPUIHOT0 KPUTEPito

BinkokcoHa i 3B’si3aHUX BUOIPOK. 3MIHU BBaXkasiu
Biporignumu mipu p < 0,05 [10].

Pe3yabTaTH if 06roBopenHsi. 3riiHO pe3yIbTaTIB
JOCIIJDKEHHS, ICIS BHYTPIIIHBOIITYHKOBOTO BBe-
neanst [ETJI y mo3i 5000 Mr/kr mrypaMm o6ox cratei
O3HaK IHTOKCHKalii He crocrepiranocs. 3araJbHUN
CTaH Ta MOBE/iHKA JTOCTITHUX TBapHH BiIMOBiIANH (i-
310JIOT1YHIM HOPMI Ta HE BiAPI3HAIMNCH BiJ NIypiB KOH-
TposbHOI Tpynu. Y mepumii nens BBeaenus IETJI i
MPOTSATOM BCHOTO MEPIOAY CHOCTEPEKEHHS TBAPHHHU
MaJi OXalWHWI 30BHINIHIA BUTIIS, BUTBHO PyXaIHUCs Y
KJIiTHi, J00pe pearyBany Ha 3BYKOBi Ta CBITJIOBI MOJ-
Pa3HUKH, TOPYLICHHs ANXaHHS a00 CYIOM He CIOCTe-
piranm, mporecy CeYOBUITyCKaHHS Ta edekarii Oymu B
HOpMi. 3a OKa3HUKaMH CII0)KUTOTO KOPMY Ta BOJH B
JOCIITHUX TpyHax IO 3aKiHYEHHs JOCIIJDKEHHS He
OyJl0 BHSIBIICHO BIIMIHHOCTEH 3 rpynamMM iHTaKTHHX
TBapHH. 3arnbei nypis 000X craTel HpOTATOM BCOTO
TIepioJIy CIIOCTEPEKEHHS HE 3apeecTpoBaHo (Taodil. 2).
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Tabmums 2

IMoka3HUKH JIETAJTBHOCTI IYyPiB 000X cTaTell MPH A0CTiIKEeHHI rocTPOi TOKCUYHOCTI T'YCTOT0 eKCTPAKTY 3
TPaBH JiXHiCy KOPOHYATOIrO0 WicJisl OTHOPA30BOr0 BHYTPIllIHHLOLLTYHKOBOTO BBeleHHs (N=24)

Camui Camuui
I'pyna tBapun Ho3za KinbkicTh 3aru0aux TBapun/3a- | KutbKicTh 3aru0aux TBapuH/3araibHa
rajbHa KUIbKICTh TBapHH Y IpyIi KiJIbKICTh TBapHUH y Tpymi
Konrpomsui 20 mi/Kr 0/6 0/6
TBapUHU
T'ETJI 5000 Mr/kr 0/6 0/6

3riiHO 3 METOJIUKOI0 BHBYEHHS TOCTPOI TOKCHY-
HOCTI Ju1st OLiHKH TokcuuHoro BruiuBy ['ETJI Ha opra-

HI3M IYpiB MPOBOAMIN AOCIIKEHHS MacH Tila TBa-
PHH IIepes TI0YaTKOM JI0CIily Ta y TUHaMili — Ha 3-Ty,
7-my Ta 14-Ty nobwu (tabm. 3).

Tabmuus 3

Junamika Macu Tiza mypiB 060X cTaTeii mic/ia 01HOPa30BOro BHYTPillIHbOIIYHKOBOI0 BBeI€HHS I'yC-
TOr0 eKCTPAKTY 3 TPaBH JixHicy koponuaroro (M+m; n=24)

Foviia TEADHH TepMiH criocTepexeHHs
py P Buxiaui nami | 3-14 moba | 7-ma goba | 14-ta noda
Cawmiti
KOHTpOJIbHI TBAPHHH 191,50+2,12 201,83+2,07" 207,67+1,17" 225,50+1,82"
T'ETJI 192,33+2,12 197,17+0,94 206,00+1,69" 223,10+1,69"
Camuri
KOHTpOJIbHI TBAPHHH 179,50+1,23 185,50+2,09 190,00+1,34" 218,83+2,63"
TETJI 180,83+1,64 185,66+1,74 192,33+1,38" 208,12+1,71"

IIprmitka. * - BigXuieHHsS MOKa3HUKA BipOTiAHE MIOA0 BUXIAHUX AaHUX, p<0,05.

BcraHoBieHo 30UTBIICHHS JKMBOI MacH y IIypiB
caMILiB KOHTpOJbHOI rpynu Ha 3-Ty, 7-My Ta 14-Ty
JI0OH MOPIBHSIHO 3 BUXIIHUMH 3HA4YCeHHSIMH Ha 5 %, 8
% Tta 18 % BiamoBigno. JloctoripHi 3minu (p<0,05) y
JUHAMIIIl MacH Tila IHTaKTHUX CaMHUIb CIOCTepira-
I0ThCsl HA 7-My Ta 14-Ty no6u excriepumenTy. JlaHi no-
kasHuku cranoBuim (190,00+1,34) r ta (218,83+2,63)
r, mo Ha 6 % 1 22 % BiANOBIAHO OUIBIIE BUXIIHOIO
3HAYCHHS.

TBapuHam, skuM BBOAMIM BoJHUHM po3unH [ETJI,
Maca Tina 30imbiryBanacst Ha 7 % y cammiB ta 6 % y
CaMHIlb BiTHOCHO BUXIiTHHX HAaHWX HATPUKIHII Tep-
IOTO THIKHS ekcriepuMeHTy. [TpupicT »uBoT MacH 110-
ciigaux tBapuH (I'ETJI) BinOyBaBcs NpOTIroM yChOro
TEpMIHY JOCIIJUKEHHS 1 HAIPUKIHII EKCIepHUMEHTY
(14-ta mo6a) 36inpmmBes Ha 16 % y camiii Ta Ha 15 %
y CaMHIb [TOPIBHAHO 3 BUXIJIHUMHU 3HAYCHHSIMH.

YHOpomoBK ychOro TEPMiHY CIIOCTEPEIKCHHS Bif-
OyBayocs QizioyoriuHe 301TBIICHHS MacH Tijla TBApUH

00ox crateif, skuM BBOAWIM BomHUI po3unH ['ETJI i
JaHi moka3Huku Oynu Biporigaumu (p<0,05) BinHOCHO
BUXIHUX MaHHMX Ha 7-My Ta 14-Ty moOu excrepume-
Hty. [Ipupict Macu Tinia y TBapHH BifOyBaBcsl piBHOMI-
PHO, BIAXWJICHb MiX JOCIHIJHMUMHU IpyNaMH BiJCYTHI.
OtpuMaHi pe3yJIbTaTH NOCHIPKEHHS JAUHAMIKH Macu
TiJIa IIypiB 000X cTaTed MicisA OJHOPa30BOTO BHYTPI-
IIHBOIITYHKOBOrO BBefeHH ['ETJI He BUABUIM 3HAU-
HUX BIAXHUJICHB BiJl TPy KOHTPOJILHUX TBapuH. OTXKe,
OTHOpa30Be BHYTPIMIHBOILTYHKOBe BBeaeHHs ['ETJI
HE TPHU3BOANTH JI0 3aruOeii TBapHH 1 He BIUIMBA€E Ha
mpupict MacH Tina. Lle CBiTYUTE PO BiACYTHICTH TOK-
CHYHOTO BIUIMBY JIOCJIPKYBAaHOTO €KCTPAKTy Ha opra-
HI3M.

[Ticnst 3akiH4YeHHS eKCIIEPUMEHTY (4epe3 JBa TH-
KHI) TIPOBEJIM PO3TUH TBAPHH, MiJl Yac SKOTO 3pO0HIIN
MaKpOCKOIIYHUI OTJIsif 1 PO3paxyHOK MacoBUX Koedi-
LIEHTIB BHYTPILIHIX OpraHiB. JaHi pe3ynbTariB gociii-
JUKEHHS HaBeJeHI y Tabmmi 4.

Tabmuus 4

Macosi koeginieHTH BHYTPilIHIX OpraHiB mypiB 000X craTeil mic/isi 01HOPA30BOr0 BHYTPilllHbOLIJIYHKO-
BOr'0 BBE/ICHHSI TYCTOr0 eKCTPAKTY 3 TPaBH JixHicy koponuaroro (M+m; n=24)

I'pyna tBapun Opraun
leuinka | Cepue | Jlerewi | Hupku | Cenesinka
Camui
KonTpospHi TBapuHU 3,34+0,07 0,32+0,02 0,61+0,04 0,65+0,04 0,42+0,03
I'ETJI 3,41+0,06 0,33+0,02 0,63+0,03 0,64+0,05 0,39+0,02
Camuri
KonTposbHi TBapuHU 3,25+0,08 0,29+0,01 0,59+0,04 0,62+0,04 0,44+0,02
I'ETJI 3,29+0,11 0,31+0,02 0,62+0,03 0,61+0,03 0,41+0,01

[lig gac po3THHY AOCITIAHI TBAPHHU MAJIA OXaii-
HHMM 30BHIIIHINA BUTJISAA Ta HE3MIHEHI CIIM30BI 000J10-
HKH [IPUPOJHHUX OTBOPIB. BCTaHOBIICHO, 110 JOCTIIKY-
BaHI OpraHW MaJli NPaBIJIbHE aHATOMIYHE PO3TAIIy-
BaHHSI Ta 3BuYaiHUIA Kojip. Cepo3Hi 0O00IOHKH

YEPEBHOI, IJIEBPAJIbHUX Ta HABKOJIO-CEPLEBOT MOPOXK-
HUHU TJaJeHbKi, OJMcKkydi, 0€3 03HaK 3alaJeHHs YH
MaTOJIOTIYHUX 3MiH.

M’s13 ceplis Ha po3pi3i TEMHO-YEPBOHMIA, MiOKap/T
MpyXHUH Tpu nanenamii. Jlereni MOCTiIHUX TBapWH
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KoHycomno1ioHoi ¢popmu, ryddacti. [IpaBa nereHs mry-
piB OUTBIIMX PO3MIpiB, HIXK JIiBa Ta YBIrHyTa 3 Melialb-
HOi croponu. CTpyKTypa HEYiHKHM HIypiB Ha po3pisi
30eperxeHa, nepeaHii kpaii roctpuii. Opran 3adapsie-
HUH y BUIIHEBUH KOJIp, BUpaKeHa IUIacTHHYATa Oy-
JI0Ba, MOBEpXHs 0e3 BUpa3oK. [loBepXHs HUPOK Jocii-
JHUX TBapHWH Iriajaka, GopMa Ta KoJlip He BiIPI3HAIOTh
Bil aHATOMIYHOT HOpMH. MaKpOCKOTIIYHUI OTJIs1]] cere-
3iHKH IIypiB TOKa3aB BHPaXKeHY TpadekymspHa Oy-
JIOBa. AHaIII3 MacoBUX KOe(iIlieHTiB BHYTPIIIHIX Opra-
HIiB JJOCJII THUX TBAPHH CBIUUTH PO BiJICYTHICTH MMATO-
JIOTIYHUX 3MiH B OpraHi3Mi IOCIiKyBaHUX TBapuH Y
MOPiBHAHHI 3 KOHTPOJIBHOIO TPYTIOIO.

Pe3ynbraT NpoBeEHUX JOCITIKEHb 3 BUBYCHHS
TOCTPOi TOKCHYHOCTI JJO3BOJIMII BCTAHOBHUTH, IO NIPU
OJTHOPA30BOMY BHYTPIIIHBOIITYHKOBOMY BBEJICHHI
mypam o6ox crateid TETJI y mo3i 5000 Mr/kr macu Tina
BizicyTHs TokcuyHa fist. [Ipo ne cBiguuTh He3MiHEHa
TIOBE/liHKa TBAPHH, BIJICYTHICTh 3arn0eni y J0CIiTHIX
TpyIax TBapHH Ta 3MiH y MaCOBUX Koe(illi€eHTaX BHYT-
pIIIHIX OpraHiB MOPIBHSIHO 3 KOHTPOJBLHOK TPYIIOIO.
e mo3Bomsie BiHECTH AOCTIIKYBaHHN €KCTPAKT 10 V
KJI1aCcy TOKCHYHOCTI — MPAKTHYHO HETOKCHYHI pedo-
BUHH.

BucHoBku. BeraHoBIICHO, IO 0THOPA30BE BHYT-
pimaponutynkose BBenenns: ' ETJI y nos3i 5000 mr/kr
He CIIpUYMHSE 3arubeni mypiB 000X crarei, He BILIU-
Ba€ Ha MPUPICT MACH TiJla, HC BUKJIMKAE O3HAK IHTOKCHU-
KaIlil 4¥ MaTOJOTIYHKX 3MiH 3 00Ky QYHKI[IOHATBHOTO
CTaHy OpraHi3My TBapHH IIPOTATOM JIBOX THIKHIB JIOC-
mimkenns. Lle cBigunth, mo JI/so mociimKyBaHOTO
eKCTpaKTy 3HaxXoauThes 3a Mexamu 5000 mr/kr. OTxe,
T'ETJI mpu BHYTpIIIHBOILTYHKOBOMY BBEICHHI Haje-
Kath 100 V KIacy TOKCHYHOCTI (IPAaKTHYHO He-
mIKiawBi pedoBrHU). OTpUMaHi pe3yabTaTH CBITYaTh
PO JOLUIHHICTD MOJANBIIOr0 BUBYCHHS (papMaKoio-
riuaux BiactuBocteit ['ETJI sik mepcrekTuBHOI poc-
JMHHOT cyOcTaHUil JJIsl CTBOPEHHS HOBHX JIIKAPCHKHUX
Ipemnaparis.
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Abstract

Later, at the turn of the X1X-XX centuries, female images in the works of F.Dostoevsky began to be studied
not in the context of a particular work, but as one of the conceptual foundations of his entire literary heritage. The
peculiarity of F.'s poetics Dostoevsky called the ability to create artistic characters that are valuable not so much
in themselves as capable of deepening the degree of unhappiness experienced by other actors. When analyzing the
characters of F.Dostoevsky also took as a basis an ethical and ideological approach, which includes the dominant
ideological and ethical principles on the basis of which certain actions and actions are performed. There were three
main concepts: environment, land and soil. Adherents of the environment deny the need for both freedom and
responsibility for base principles and motives of behavior. The soil embodied the element of the developing na-
tional spirit, and the earth was a symbol of inner spiritual freedom.

A separate aspect for literary studies was the problem of the correlation of atheism and religious faith in F.'s
work. Dostoevsky. It was suggested that religious humility was analyzed by the writer as a possible way for hu-
manity to achieve harmony and positive transformation of life, but in the end it was eventually rejected by him as
fruitless. Russian literary studies applied various methodological principles and philosophical and aesthetic con-
cepts, trying to comprehend the mysteries of the artistic skill of the great Russian classic and approach the concept
of a systematic study of his literary heritage. Western Slavists tried to make up a general picture of the reception
of the Russian writer's work by the English-speaking readership and criticism in their works.

Western critics emphasized that the popularity of the Russian writer's work was a rather complex intellectual
phenomenon consisting of a craving for mysticism, pathopsychology and artistic experimentation. Many provi-
sions in philological studies devoted to women's topics speak about the typological similarity of literary and critical
consciousness in Russia, Europe and the United States of America.

AHHOTaNUA

IMozaaee Ha pyOexe XIX-XX BekoB xkeHCKHe 00pa3bl B TBopUecTBe D.J[0CTOEBCKOTO CTaIM UCCIIET0BATHCS
HC B KOHTEKCTEC OIIPEACIICHHOI'O IIPOU3BEACHUS, a KaK OJIHa N3 KOHLCIITYaJIbHBIX OCHOB BCEI'0 €T0 JIUTCPATYPHOI'O
HacJeaus. Oco0EHHOCTBI0 MO3THKHU CD.I[OCTOCBCKOFO Ha3bIBAJIACh CIIOCOOHOCTH CO31aBaTh XYJOKCCTBCHHBIC
MEPCOHAKU, CAMOLCHHBIC HE CTOJILKO CaMHU I10 0666, CKOJIBKO CIIOCOOHBIE er'Iy6I/ITI> CTCIICHb NIEPECIKUBAECMBIX CO-
OBITHIT HeCUaCTUH, YTOTOBAaHHBIX APYTHM JCHCTBYIOIUM JIHIIAM.

HpI/I aHaJIn3e nepCOHaxceﬁ CD.I[OCTOGBCKOFO IMPUHHUMAJICA 3@ OCHOBY TaK¥KE BTHKO-HJICOHOFI/I‘IGCKI/Iﬁ noaxon,
BKJ'IIO‘IaIOIlII/Iﬁ B ce0s JAOMHHAHTY HHeﬁHO-Z)TH‘IGCKHX IMPpUHIUIIOB, HA Oaze KOTOPBIX COBCPIIAOTCS TC UJIU UHBIC
IMOCTYIIKHU U }Ief/'ICTBI/ISI.BI)I}IeJ'If{I[I/ICB TP OCHOBHBIX KOHIICTITA: CpCaa, 3€MJIA U ITOYBA. HpI/IBep)KeHHBI Cpe€anl OT-
pyuaaroT HGO6XO}Z[I/IMOCTI) KakK CBO60}IH, TaK 1 OTBETCTBCHHOCTHU 34 HU3MECHHBIC IPUHIUIIBI U MOTUBBI ITIOBEJIACHUA.
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TTouBa BormomaNa co60¥ CTUXHIO PA3BUBAIOIIETO HAPOTHOTO yXa, a 3eMJISI - TO CHMBOJI BHYTPEHHEH TyXOBHOM
CBOOOJIEL.

OTIeNbHBIM aceKTOM JIJIs INTEPATYPOBEIYCCKIX HCCIICJOBAHUI CcTalla MPOoOieMa COOTHOIICHUS aTer3Ma U
penuruo3Hoi Bepol B TBopuecTBe P.J[ocToeBcKkoro. Bricka3piBaioch MHEHHE, YTO PEIUTHO3HOE CMUPEHHE aHa-
JU3UPOBAJIOCH MUCATEIEM KaK BO3MOXHBIN JJIs1 4YeJIOBEUECTBA MYTh AOCTHKEHHUSI TApMOHHUH U TIO3UTUBHOTO Tpe-
00pa30BaHUs )KU3HK, HO B UTOTE OBLIO UM B UTOTE OTBEPTHYTO Kak Oe3pe3ysIbTaTHOE.

Poccuiickoe nuTepaTypOoBeICHUE MPUMEHSIIO PA3IMYHBIC METOI0JIOTHIESCKUE MIPUHIMITBI U prtocodcko-3c-
TETUYECKHE KOHLEMIUH, MBITasICh MOCTUYD 3araJIKK XyJJ0’KECTBEHHOTO MacTEPCTBA BETMKOTO PYCCKOTO KJIACCHKA
1 TIOIOMTH K KOHIIENITY CHCTEMHOTO HCCIIEAOBAHIS €T0 JINTEPATYPHOTO HACIICIHS.

3amagHbIe CIABHCTHI MBITAIACH B CBOMX pabOTaX COCTAaBUTH OOIIYI0 KAPTHHY pElEeNIruy TBOPYECTBA PyC-
CKOTO MUCATENS AaHTIIOS3BIYHON YHTATEIHCKON ayAUTOPUEH U KPUTHUKOW. 3araHbIe KPUTHKH MO TICPKUBAIH, UTO
MOITYJISIPHOCTH TBOPYECTBA PYCCKOTO MUCATEIIS MPECTABIIA COO0H TOBOIHHO MHOTOCIIOKHBIN HHTEIUICKTYallb-
HBIH (heHOMEH, COCTOSAMIINA U3 TATH K MUCTHIIN3MY, TIATOIICUXOJIOTHH U XYA0KHIIECKOMY IKCIIEPHMEHTATOPCTBY.

MHor#ue noJI0XKEeHUS B (PUIOJIOTHUECKUX UCCIICTOBAHUSX, TOCBSIICHHBIX JKCHCKOW TEMaTHKE, TOBOPSAT O TH-
MOJIOTUYECKOM CXOJICTBE JIMTEPATYpHO-KpUTHYECKOTO co3Hanus B Poccun, EBpone u Coenunénnnix IlltaTtax

AMepuKH.

Keywords: artistic, character, ideological approach, ethical principle, national spirit, methodological princi-

ple, philosophical and aesthetic concept

KiroueBble ciioBa: XYAOXKCCTBEHHOCTDh, XapaKTep, HHCOJ’IOFH‘IeCKI/Iﬁ IoaxX0d, STUYCCKHI MOPpUHIMUIL, HAHUO-
HaJIbHBIN AayX, MeTO,I[OHOI‘I/I‘IeCKI/Iﬁ MIPpUHIMUIL, @HHOCOQ)CKO'SCTCTI/I‘ICCKEISI KOHICIIIHA

JluteparypHBIii MaTepuan mUCaTeNs CTajl HCTOY-
HUKOM ISl WCCJIECNOBAHWH B IICHXOAHAJIHUTHICCKOM
kimoye. @.J[0CTOEBCKUIT UMEHOBAJICS «IICUXONATOI0-
rOM», KOTOPBII NPOSBIIST HHTEpEC K MOJIOBBIM OTKIIO-
HEHUSIM y MY)XYMH M KeHI[MH. [lonoOHbIM pabotam
XapakTepHO CBOOOTHOE OOpAIICHUE C XYI0KSCTBEH-
HBIM TEKCTOM U 0€310Ka3aTeIbHOCTh OOJIBIIMHCTBA
BBIJIBUT'aEMBIX 3aKIIIOUEHHH, YTO AEIajJI0 UX 00BEKTOM
pa3IMIHON KPUTHKH CO CTOPOHBI (PHIIOIOTHICCKOMH
HayKH.

[o3nuee xeHckume oOpas3el B TBopuecTBe D.Jlo0-
CTOEBCKOTO CTalld HCCIEAOBaThCSI HE B KOHTEKCTE
OTIpeNIeIEHHOTO MPOU3BEICHHS, a KaK OJHA U3 KOHIICTI-
TYaJIbHBIX OCHOB BCETO €ro JUTEPAaTyPHOTO HACICIHS.
Oco0eHHOCThIO TOTHKH P.JIOCTOEBCKOT0 Ha3bIBAIACh
CIOCOOHOCTh CO3AaBaTh XYIOXKECTBEHHBIE IIEPCO-
Ha)KH, CAMOIICHHBIE HE CTOJIBKO CaMH 10 cebe, CKOJIBKO
CMOCOOHBIE YTIyOUTh CTETEHb MEPEKUBAEMBIX COOBI-
TUI HECUACTH, yTOTOBAaHHBIX JPYIUM JEHCTBYIOIIUM
nunaM. Takue 06pa3bl UTParOT BTOPOCTETNIEHHYIO POJIb,
HO TIPH 3TOM SBJITIOTCS 3P (PEKTHBHBIM CPEACTBOM 000-
3HAYCHHUS B XyIO’KECTBEHHOM MHpPE aBTOPa BEUHYIO H
0’KECTOUEHHYIO 00pB0Y 100pa 1 371a.

CymectBoBanu U Oollee KpallHHE TOYKU 3PCHUS.
Hanpumep, H.A.bepasieB yTBepaan, 4To >KEHIIMHA
KaK TaKoBas B MPUHIIHIIE JiAIIeHa B ipo3e @./locToes-
CKOTO CaMOCTOSITEIBHOTO MECTa, a WHTepecyeT Muca-
TeJIs IMIIb B TOM Mepe, B KaKOH OHa BIMSIET Ha CyIL0Y
CBSI3aHHOTO C HEeWl My>kuuHb» [1,79].

B Oonee mo3gHMX paboTax COXpaHWICS Kpeml B
CTOPOHBI IICMXOAHAIUTHUKH B CHIIy Y€ro OTIPABHBIM
UMIynbcoM TBOpuecTBa D.J/[0CTOEBCKOTO HA3bIBANIOCH
«II0JIOBOE UYBCTBO» M CJIQAOCTPACTHE, BKIIIOYAIOLIUE
MYKHU JAYLIEBHBIX NEPEKUBAHUNA W HE MPUBOAALIECE K
OLLYIIEHUIO0 TAPMOHHUU M HAKOHEL JOCTUTHYTOTO CYa-
cThs [2,239].

OnHako ciblIaUch U 0oJiee TPE3BbIE BBHICKA3bI-
BaHus. Tak, A.Il.CkapTBIMOB KaTE€rOpUYECKH OTBEP-
ran «0ecIyTCTBO» M «IIOJIOBOE HA4yaJio» B TEPOHMHE
®.JloctoeBckoro w3 pomana «Mmuot». B o6pase

Hacraceu ®unMnnoBHBl y4€HBIM MpPEKIE BCETO yBU-
JieIT TParn4eCKUi M3JI0M U AyIIEBHYIO Pa3IBOCHHOCTD,
COCTAaBIIAIONINE JpaMy €€ JKH3HEHHOH CyabOBI.
A.T1.CxadThIBOMY yAanoch CBs3aTh aBTOPCKOE pelie-
HHE KEHCKUX 00pa3oB ¢ OOLIMM KOHTEKCTOM HMICHHO-
TEeMaTU4eCKOll HallpaBJIeHHOCTH POMaHa U C MHPOBO3-
3pendyeckumu npuHimnamu ®.Jlocroesckoro.OH yBU-
nen B Hacracbe OUIIMIIOBHE «TOPAOCTHY» U «CTUXUIO
JKHMBBIX, HEMNOCPEICTBEHHBIX HCTOYHHUKOB CEpALA»
[1,57].

JIOBONBHO MHTEPECHA B 3TOM CMBICIE MOHOIpa-
¢us B.@.IlepeBep3eBa. OH yka3bpIBaI HA ICHXOJIOTHYE-
CKYI0O HEYCTOMUYUBOCTb U SIPKO BBIPAKEHHYIO HEPBO3-
HOCTb JKEHCKHUX nepcoHaxkerd @.JlocTtoeBckoro. Yue-
Hbld  AKIEHTUPOBAJl 3JIEMEHT [JBOMHMYECTBA B
TBOPYECTBE MUCATENS U IMOAYEPKHUBAT IBOJIIOIMOHHOE
pa3BuUTHE 3THX 00pa3oB, HaunHas oT ExaTepuHb! U3
«Xo3siiku» u 3akaHuuBas Hacraceeld @uinnnoBHOU U
I'pymieHbKOM U3 NOCIEAYIONIUX POMAHOB PYCCKOTO IH-
cartes.

[Ipu ananuze nepconaxeit ®./JocroeBckoro npu-
HUMAICSl 332 OCHOBY TaKe 3TUKO-HIECOIOTMYEeCKHI
MOJIX0J], BKJIIOYAIOMNH B ce0sl JOMHWHAHTY HIEHHO-
9THYECKUX IPUHIMIOB, Ha 0a3e KOTOPHIX COBEpIIa-
IOTCSI T€ WM MHBIE IOCTYNKH U ASUCTBHS. Briaensnuce
TPH OCHOBHBIX KOHLIENTA: CpeJa, 3eMis 1 nousa. [1pu-
BEP>KEHIIBI CPeJibl OTPUIAIOT HEOOXOIUMOCTh KaK CBO-
607bI, TaK ¥ OTBETCTBEHHOCTH 32 HHU3MEHHBIE IPHH-
MBI ¥ MOTUBHI IOBeieHNUs. [louBa Borutomana co6oi
CTHXHIO Pa3BHUBAIOIIET0 HAPOIHOTO AyXa, a 3eMJIS - TO
CHMBOJI BHYTPEHHEH TyXOBHOU CBOOOTBI.

MoHorpadus M.baxtina nokassiBana, ato ®./lo-
CTOEBCKUIl SBISUICS MAacCTEpPOM  XYA0KECTBEHHOIO
CJIOBa, KOTOPBIM OTKPBIBAN YUTATENI0 HEU3BEIAHHBIC
rpaHu 4YernoBedyeckoil mpupoxasl. B obpaze Hacracen
QOUINNMOBHBI Y4€HBIH YBUAEN HANPSKEHHBIH BHYT-
PEHHUH TIOMCK ce0s KaK CaMOLIEHHOM JINYHOCTH ¥ CBO-
€ro JOCTOMHOTO MECTa B MUPE JIIOJEH.

B nocnenyromuii nepuoj; yaenssioch BHUMaHUE
HICOJIOTUYECKON HAIMPaBICHHOCTH JHTEPATypHOTO
Hacnequst ®@.J/loctoeBckoro. B cratee JL.IL.I'poccmana
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JKEHCKHE 00pa3bl MHCATENsI IPOSLUPYIOTCS HA UX CO-
LOHUAIIbHOE TIOJIOKEHUE, U OHU PACCMATPUBAIOTCA KaK
HEBHMHHBIC KEPTBHI OOIIECTBEHHBIX OTHOLICHUI B CO-
BPEMEHHOM MM Y€JIOBEYECKOM COOOIECTRE.

B 40-¢ roast XX cTONETHS TUTEPATYPOBEIBI IO -
YepKUBaNIU TyMaHHCTUYECKUH XapakTep TBOpYECTBa
®.loctoeBckoro. OHM BHOBBH OOPATHIINCH K ITpodiemMe
THUIIOJIOTHH JKEHCKMX 00pa3oB mucarens, BbIIEISA
TUIBI «TIOPYTaHHBIX JEBYHIEK», «UUCTBIX CEPALIEM» U
«ropabIx u KpoTkux» [3,33]. B pabote I'.M. ®punien-
Jiepa, MOCBSIIEHHON pomaHny «MauoT», KEHCKHE Xa-
paxTeps! ®.J[0CTOEBCKOTO OCBEIIAIOTCS B aCHEKTE 00-
HIETYMaHUCTUYECKO HAIpPaBICHHOCTH, & OCHOBY HX
HaTypbl COCTABIISIET SIPOCTHAsE OOPbOA MPOTUBOMOIOXK-
HBIX CHJI, YTO OuYeBUAHO B xapakrepe Hactaceu ®u-
JIUIIIOBHBI, COEAMHSIOMEM OYHTYIOUIYI0 TOpPAOCTh U
CMHpEHHE TIepe]] HeNerkoi )HU3HEHHOH CyAb00ii.

OTnenbHBIM acMeKTOM sl JIUTEepaTypoBexde-
CKUX HCCIIEIOBaHMH CTaja NpobiieMa COOTHOIIEHUS
aTeu3Ma U peNUruo3HoN Bepbl B TBopyecTBe . JlocTo-
€BCKOro. BhICKa3bIBaOCh MHEHHE, YTO PEIUTHO3HOE
CMHUpEHNE aHATU3UPOBAIIOCh MHUCATENEM KaK BO3MOX-
HBII 715 YEJIOBEUECTBA MYTh JOCTHKEHUS TADMOHHUU 1
MO3UTHBHOTO TPe0o0pa30oBaHUs JKU3HU, HO B HTOTE
OBLTO IM B HTOT'€ OTBEPTHYTO Kak Oe3pe3ysIbTaTHOE.

B xnure H.UupkoBa noa4epKkuBanoCch TATOTCHUE
@.J[0CTOEBCKOTO K THUIIM3AIUUA CBOUX KXEHCKUX 00pa-
30B, @ HEe K CTPEMJICHHIO SPKO BBIACIUTH UX YeJIOBeYe-
CKYI0 HHIUBUYaJIbHOCTG. B ero uccineqoBanun ynens-
JIOCh BHUMaHHE XY/I0’KECTBEHHBIM CPEJICTBaM H300pa-
3UTEIBHOCTH, KOTOpBIE «(pOPMHUPOBANN S3BIKOBOM M
NCUXOJOTMYECKUM MOPTPET KEHCKUX IEPCOHAXKEH B
npousBeaenusx O./locroeBckoroy [2,68].

JlanpHeHM 11aroM B UCCIIEJOBAHUN aBTOPCKOM
MaHepsl U Xy[0KECTBEHHOTO MUpa MUCATEINS CTaJIO HO-
ABJIEHHE (MIOJIOTHIECKUX pabOT COMOCTABUTENHEHOTO
maHa. TBopuecTBo @.J[0CTOEBCKOT0, B YaCTHOCTH, CO-
noctapnsiock ¢ npamarypruedt [lwinepa, u Obuim
HalIeHb! JOBOJILHO MHTEPECHBIE Mapajulesid B IoJayue
1 0OpPHCOBKE JKEHCKHX XapaKTepoB, a TaKKe B I1OCTa-
HOBKE HEKOTOPBIX CIO’KETHBIX CIICH.

Takum oOpa3om, poccuiickoe IUTEpaTypoBese-
HHE IPUMEHSIIO Pa3INIHbIE METOJOJIOTHYECKHE TPUH-
MBI 1 GHIIOCOPCKO-3CTETHUECKHUE KOHLETIIINH, ITbI-
TasiCh MOCTUYb 3araJIKN XyI0KECTBEHHOTO MacTepCTBa
BEJIMKOI0 PYCCKOr0 KJIACCHKA U MOJOWTH K KOHLENTY
CHCTEMHOI'0 HCCIEI0OBAHUS €r0 JINTEPATYPHOrO Hacle-
TSl

IlepBbIM nucaTesneM, KOTOPBIN BOILIET B KPYT YTe-
HUS ¥ OXKUBIICHHOTO OOCYXJICHHS aHTJIOS3BIYHOTO YH-
tatenst, Obu1 BoBce He @.JocToeBckmii, a . Typrenes.
XIX Bek He OTIMYEH BHUMAHHUEM AHIJIOSA3BIYHON KpHU-
THKHU K TBOPYECTBY ITOTO pycckoro nucarens. [lotped-
HOCTh B oOpameHnu K npousBeneHusiM @.Jlocroes-
CKOT'0 OTKPBUI AMEPUKAHCKUN KPUTHUK U TaJaHTIMUBBIHA
nepesomuuk HOmkun Ckaiinep. Ilocne myGumkannu
pomaHa «/nnoT» ¥ MOSIBIEHHS B I€YaTH pOMaHa
«[TogpocTok» OH cenan OCHOBATENBHBIH 0030p pyc-
CKOM IHUTEpaTyphl, CTABIICH TOCTOSHUEM YUTAIOLIEH
my6mnuky B 1875 roay u BbICKa3alcs O TIOCIEIHEM PO-
Mane «[loapocTox».

1O. Ckaiinep oOHapY I MaCTEPCTBO TICKXOJIOTH-
YECKOTO aHalW3a W «YIWBHUTEIBHYIO BBIPA3UTENb-
HOCTb» [4,73] Xy[0KECTBEHHBIX XapaKTE€POB, KOTOPHIE
COCTaBJISUIM XyAokecTBeHHbIN Mmup ®./[ocToeBckoro.

ITo3nHee B AHTIMM U B AMEpUKE BBILIE aHTJIO-
SI3BIYHBIN NepeBoJT «3anucok u3 MEPTBOro 10May, BbI-
nojHeHHbIH Mapueit ¢pon Tuno. Tak ObUTONOI0XKEHO
Ha4ajo CHUCTEeMAaTUYECKHUM IIEepeBOJaMIIPOU3BEICHUN
@./locToeBckoro u mybnukanuii ux Ha 3amane. Ilpu-
4eM MEPBEHCTBO, HECOMHEHHO, TPHHAAJIEIKANIO aHIJIH-
YaHaM, KOTOPBIE PAHBIIEC aMEPUKAHIEB MPHOOIIATH
MIPOU3BEACHUS PYCCKOTO MHUCATENS K YNTAIOIIEN ayan-
topun. Ho Bcnen 3a Anrimedr pomansl ®.Jlocroes-
CKOTO CTaJli C M3BECTHOM PEryJIIpHOCTBIO ITyOJIHKO-
Bathcs U B CoenunenHsbix IllTaTax.

OTO0 UMeNo CBOU MPUUUHBI, TaK KaK UIMEHHO B Be-
JIMKOOPUTAaHUU JAEBATHAALATOTO CTOJETUS XyJIOXKe-
CTBEHHasl JIUTEpaTypa BO MHOIOM (hOpMHUpPOBaja CTe-
THKY M OOLIECTBEHHO-MOPAJIbHBIE YCTAHOBKH IPOCBE-
meHHOH u 00pa3oBaHHOW dYacTH OPHUTAHCKOTO
obmecTBa. B AHIrIIMM BBIXOAUT B CBET JINTEPATYPOBEI-
yeckasi paboTa, IMOJTHOCTHIO MOCBSIIIEHHAsI TBOPYECTBY
®./TocToeBckoro. OHa ObLTa HILTIOCTPHUPOBAHA H HAITH-
caHa MponaraHAuCToOM pycckoil KyapTypsl X.C. Buib-
TOHOM U pacCKa3blBala aHINIMHCKUAM YUTATEISIM H CIIe-
UAUCTaM B 00JacTd (HUIOJOTHH 00 HM3BECTHOCTH
npoussenenuit @./Jocrtoesckoro B EBporne.

Ilo3nHee aHrIMuUaHe MO3HAKOMMIMCH C KHHUTOH
¢dpaHiry3ckoro agureparopa u quruiomata E.Boroa, ko-
TOPBIN aHATM3UPOBAT PYCCKUN POMAaH KaK 0COOBIi JTH-
TepaTypHbIi skaHp. Ho ¢paHIy3ckuii mureparypoBen
He TOHAJ CYIIHOCTH XyJO0XKecTBeHHoro metona ®.JJo-
CTOEBCKOTO M €ro TPAKTOBKH YEIOBEYECKON U, B 4aCT-
HOCTH, ’KCHCKO# HaTyphl. B cBoeif paboTe oH ypekaet
pycckoro mnucatenst B ToM, uto ®.JlocToeBckuil He
MIPEACTaBISIET JIIOOOBHOE YYBCTBO KakK CBETJIOE, pa-
JIOCTHOE U ecTecTBeHHOE. JII000BH B TekcTax d./locTo-
€BCKOTO0, TI0 MHEHHUIO Borios, cocrout imbo u3 rpy6oit
CTPacTH, JINOO U3 HEPBHBIX MOTPACEHUN U ClIe3 OTJasi-
HUS, 1 B UTOT€ OIMCAaHUE BCEX IEPEKUBAHUH IepoeB
COZIepKaT HeeCTECTBEHHbIE, PEeyBeIMYeHHbIE (OPMBI.

Bpuranckuit ¢punonor I'mccuHr comocTasisul po-
maHbl @.J[0CTOEBCKOro € XYyI0KECTBEHHOH MpOo30i
I'.lukkeHca. 1 B TBOpUECTBE ITUX PAa3IMYHBIX ITUCATE-
Jiel OH yBHIEN CONMKaloliee MX MCKpPEeHHee M JIaXe
«bone3nenHoe» [4,101] couyBcTBHE K 00€310JICHHBIM
1 OeHBIM JIIO/IIM, CTaBIIMM >KEPTBAMU COLIMAIBEHOTO
HEpaBeHCTBA MW AHTHUTYMAaHHOTO OOLIECTBEHHOTO
ycrpoiictBa. Ho npu stom @. JlocToeBCKUM, 110 MHE-
HHUIO |'MCCHMHTa, MPEBOCXOAUT aHIIMHCKOTO KJIACCHKA
IT0 BEPHOCTH ¥ TOYHOCTH COIMAIBHBIX AeTanel U TIy-
OWHE IICHXO0JIOTUIECKOTO aHAIN3a CBOUX MTEPCOHAXKEH.

Anrnmiickne nurepatypoBens! B juie [.bpan-
Jgeca u O.I'apHeTTa He OCTABIIIM MONBITOK COMOCTa-
BUTH (hritocodceko-sTnaeckoe MupoBossperne d.Jlo-
CTOEBCKOTO ¢ AOKTpuHOW Humie o cBepxuenoBeke u
«ero TPaKTOBKOH 4eI0BEeYEeCKON MPUPOIbI U UelloBeue-
cKkoii coobmrHOCTHY [5,77]. ['OBOps O MPUUYMHAX HENO-
MOHUMAaHMSI U MOPOH Aaxke HenpuHATHUS 1npo3sl D.[lo-
CTOEBCKOTO OpUTAaHCKOH aymutopueii, Mopuc bepunr
MTOTYEPKUBAII, YTO Y aHTIIMYAH C UX TPAAUILIUEH poMaH-
THUYECKOH JTUTEpaTyphl U ycaneOHOro poMaHa co CBET-
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JIBIM, KU3HEYTBEPKAA0MUM (HHUHAIOM He ObLIO JKema-
HUS WM JOCTaTOYHBIX MOTHBOB, IIOTPY3HTCS B «IIpe-
UCIIOAHIO CTPaJaHUs WU B PACCTPOCHHOE CO3HAHHE»
[6,255] nepconaxelt pycckoro nucaTens.

XynoxectBeHHbI MUp @.JI0CTOEBCKOT0O BOCIPU-
HUMAJICS KaK «TJIyOMHHBIE ¥ TEMHBIE MPEEbl TyXOB-
HOM NpaBabl», KAK HEKUM aHTUMHUP, JIMILEHHBIN JIOTH-
YECKOM CTPOMHOCTU U KOMIIO3ULIMOHKOMIIPOIIOPLUO-
HaJIbHOCTH. HoBbiii  Bcruleck — umHTEpeca K
nuTepaTypHoMy Hacienuio @D.J[0CTOEBCKOIO BO3HUK
nocie ny6nukaruu B JIonmoxe u Hero-Fopke pomana
«IIpectynnenue u Hakazanuey. Kpuruka B iuue B.Xo-
y2JUIca OTMEYalla, 4YTO KapTUHBI YEIOBEYECKHUX CTPaa-
HUM He yMOJIFIOT CHJIy aBTOPCKOTO IPHU3bIBA K I'yMa-
HU3MY, TEPIUMOCTH U B3aUMOOTBETCTBEHHOCTU BCEX
YJICHOB 4€JI0BEYECKOro coo0IecTBa APYT 3a Apyra.

B XX cronerun amepuKaHUbl U aHTJIMYaHE IPO-
YHUTaNU B aHIIMHCKOM nepeBojie pomaH «bpartssa Kapa-
Ma30BBI». JTa 310xa npeBpatuia aMuHocTs D.JlocTo-
€BCKOT'0 B KyJIbTOBYIO (DUTYpY, YEMY CIIOCOOCTBOBAIIO
W3JaHrEe B AHTIUH eT0 12-TOMHOT'O COOpaHHs COYMHE-
HUH B iepeBoge K.I'apHeTT U conmmaubiii MoHOTpadun
Jox.Jloiina «Benukuil pycckuil peanuct: ®énop o-
CTOEBCKHI» [5].

3amagHble CIABUCTHI TBITAINCH B CBOMX PaboOTax
COCTaBUTh OOIIYI0 KapTUHY pELENHH TBOPYECTBA
PYCCKOTO MHcaTeNsl aHIJIOA3BIYHON YHUTaTeNbCKON
ayautopueid u kputukoil. M./leiiBennopt, X.MauHuk
u JI.Bproctep cobpaiiu perieH3un, KpUTHICCKUE CTAThH
U YHUTaTeJIbCKUE OTKIHMKH, KOTOpBIE OTpa)kaau He
TOJIBKO OTHENIbHBIE TPaHU AHTIUICKOM pemyTaluu
®.J]0CTOEBCKOT0, HO M 3HAYUTENBHO MPOSACHSIIN Tpa-
€KTOPHIO BOCTOYHO-3aMaJHBIX JIUTEPATYPHBIX KOHTAK-
TOB B LEJIOM. 3anajJHble KPUTHKH MOJYEPKUBAIIU, YTO
HOITyJISIPHOCTh TBOPYECTBA PYyCCKOTrO MHCATENs MpeS-
CTaBJIsIa cOOOH JTOBOJEHO MHOTOCIIOXKHBIN MHTEIUICK-
TyaJIbHBIH (DEHOMEH, COCTOSIIUN W3 TATH K MUCTH-
[U3MY, MaTOICHUXOJIOTHH M XYJ0KHHYECKOMY 3KCIIe-
PUMEHTATOPCTBY. B riasax aHIIOA3bIYHON YUTAIOLIEH
ayautopun @.JlocToeBCKUil SBJSJICS aBTOPOM, KOTO-
Pblit yriryOIIsicst B ICUXOJIOTHIO OECCO3HATEIBHOCTH U
«OBIT  HOBAaTOPOM B 00JaCTH  XYAOXKECTBEHHOM
dhopme» [3,5].

3anaiHblil TparMaTUYHBINA MOAXOJ K YeJoBeYe-
CKOM IIpUPOJIE CTOJIKHYJICS C IOCTH)KEHUEM KYIIbTa TaK
Ha3bIBAEMOM PYCCKOU AYLIH, CBSI3aHHOW B UX NIOHUMa-
HUM C PEIUrHeH 4eI0BE4YEeCKOro CTpaJaHus U MOUCKa
JKU3HEHHOM MpaBJpl. DTOT MOUCK ObUT HEM30EKHO CO-
IPsDKEH C OCTPBIM yXOBHBIM KPU3HCOM, KOTOPBIA BO
BCell MOJHOTE MepeXMBaNU KEHCKHE IEePCOHAXKHU PO-
maHoB ®.J[ocToeBcKkoro.

Kenckue obpassl B nmpousBeneHusx d.Jlocroes-
CKOTO HCCIIEIOBAINCH TAaK)KE B CBETE TPAKTOBKH IIpa-
BOCIIaBHOTO BepoyueHus. OnHako B TOM BOIPOCE
OLIEHKU KPUTHKOB JOBOJBHO PE3KO pa3oLUINCh. Tak,
aHrumiickas nmucatenbHuIa B.Byned cunTana koHnenT
CBATOCTH «OCHOBOMNOJAraroIlUM JUIsl BCeH pycCKoi
KyJIbTYypbl M XYHO0XECTBEHHOIO CIOBOTBOPUYECTBA»
[7,86].

C takoli mo3unuei ObIITM KaTeropuuecKH HE CO-
riacHs! D.Cunkiep u J[.JloypeHc, KoTopble OTHOCHIN
@.J[0CTOEBCKOIO K OPTOAOKCAM BHU3aHTUHCKOIO XpH-

CTHAHCTBA, JIO)KHO YBEPOBABIIMMB HCKIIOYUTEIb-
HOCTh M 9yJCCHOCTh pycckoi mymm»[18,106] u Ha3bI-
BaJIl €r0 aBTOPOM, KOTOPBII cMelnBaeT 00XKeCTBEH-
HO€ HA4ajJo U OTKPOBEHHBIN,HEIPUKPBITBIA Caau3M»
[4, 93].

ITaToncuxomnorus, KoTopas B TOT IEpHOJ cTana
npeaAMeToM (HUIIONOTHYECKOTO MHTepeca, MO3BOJIMIIa
caenaTh BbIBOJ O TOM, uTO ®.J0CTOEBCKUH OTpakal B
CBOMX JIUTEPATYPHBIX TEKCTaX JBOHCTBEHHOCTH YEJIO-
BEYECKON MPHUPOIBI, M €r0 XYHOKECTBCHHBIE Xapak-
TEphl MPETEPHEBATN «BHYTPEHHUI KOH(MIMKT MEXIY
CTPacThiO M PACCYIKOM, JKEIaeMbIM U BO3MOKHBIM»
[8,107]. Ho 3amamable GHIOIOTH YIPEKAId PyCCKOTO
mIcaTess B Ype3MEPHOM COCPEJOTOUEHHOCTH Ha (PU3H-
YEeCKUX HEJOCTaTKaX M HPAaBCTBEHHBIX IOPOKAX, 00b-
SICHSA UX TONBITKOM peanu3anuu ®@.JocToeBCKUM JIn-
HBIX TIEPEeKHMBAaHUK U JyLIIEBHBIX TPaBM B Oyxe (peii-
qusMa. Ho, ¢ opyroél cropoHsl, «3J10BELIUN BBIBEPT
YEJIOBEYECKOT0 MBIIIICHUSI»[8,93] repoeB pycckoro
ncaTensl OOBSBISUICS SPKUM HMPU3HAKOM €ro XYyHOXK-
HHYECKOTO MacTepCTBa.

B cepenune XX croserusi B aMEpUKaHCKOM JIMTE-
paTypoBelcHUH aKTHBHO HCIIOJIb30BAINCH KOHIEIIINN
U METOJBI «3aKphIToro mpouteHus» (closereading) u
9K3UCTEHIHAIN3MA. B 3TOT mepros aHTI0sM3bIYHAS XY-
JIO’KECTBEHHAsl TUTEPaTypa UCIBITHIBACT CHIIBHOE BIIH-
STHHE MUPOBO33PEHUYECKUX KOHIETIINH U TEXHUYECKUX
npuémoB @ .J[0CTOEBCKOrO.

BHuMaHue (HI0I0roB HaYMHAET COCPENOTOYH-
BaThCSl Ha XYJIO)KECTBEHHBIX OCOOCHHOCTSAX JIMTEpa-
TYPHOTO HacJeIus PyCCKOTo Kiaccuka. B cambix mpe-
cTikHbIX yHHUBepcuTeTax CIIA, pacnojioKeHHBIX B
Heto-Hopxe, Yukaro, Kanudopuuu u Mensce, nosss-
IOTCSI LIEHTPBI 0 M3YYCHHIO PYCCKOW JIUTEPaTyphl U
tBOpuecTBa ®.J/locToeBckoro. B yacTHOCTH, CTOpPOH-
HUKH «HOBOM KPHUTHKI» C €€ METOJIMKOH «3aKpBITOrO
YTEHUS» CTapajich pacCMaTPUBaTh IPOU3BEACHUS
@.JI0CTOEBCKOrO BHE UCTOPUYECKOM 3MIOXU U KYJIbTY-
posioruueckoi cnenupuku. J[pyroe HampapieHHE CO-
CTaBJISUIM HCCIIEIOBAHMSA, KOTOPhIE BCTPAUBAIN XYHAO-
JKECTBEHHBI MHUP PYCCKOTO IHCATENs B OOIIUI KOH-
TEeKCT €BPONEHCKOTO KyJNbTypHOrO Hacieaus. B
paboTax aMepHKaHCKUX (DMIIOJIOTOB MpOJoJIKala pas-
BUBATbCSl TeMa IBOMHWYECTBAKEHCKHX IEPCOHaXeH
@.JlocTOEBCKOTO M WX TATOTEHUS K KPOTOCTH WIIH
CBOEBOJIHIO.

CHMBOJIMYECKUH MOAXOZ K JIUTEPaTypHBIM TEK-
cTaM Kiaccuka mnpemioxun P.bmkmyp, koTtopbiit
IpeJCcTaBUl XpoHOoTOon mnpousBeacHuil @.Jloctoes-
CKOT'0 KaK «CHCTEMY CHMBOJIMYECKUX [TOBOPOTOB U CH-
Tyanuii» [8,97]. Camoe rieHHOE B 3TOi paboTe - 3TO Mo-
MBITKa OOBEKTUBHOW HMHTEPIIPETAIMH JINTEPATYPHBIX
TEKCTOB MucaTens 0e3 omopsl Ha ero (umocodckue
WJIN OOLIECTBEHHO-TIOUTHYECKUE IPUCTPACTHSI.

PaccmarpuBasg TBopuecTBO @.Jl0CTOEBCKOrOo B
pamMKax JHMTEpaTypHOro Mpolecca AEBSITHAALATOrO
ctonerusi, CTaiiHep Hallel B €ro TEKCTaX BO3POXKACHUE
Jy4IIUX TpaguLUi aHTUYHOW ApamaTypruu, Tak Kak
«XY/I0’)KECTBEHHBIE XapaKTephbl KaXyTcsi CBOOOIHBIMHU
OT aBTOpCKOH Bosm» [9,73].

B Mmonorpadun P.banHana pa3zBuBaeTcs MeTOIbI
«HOBOW KPHUTHKW», IPUHIHUIIEI (hopMann3Ma IpH aHa-
JIU3€ TUTEPATyPHOTO TEKCTa U TeHACHINS yTiTyOIeHNs
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B IICHXOJIOTHIO TBOPYECTBA OTACIBHOTO aBTopa. C 3THx
no3unnii poman «bpartest KapamazoBe» uccnemyetcs
Ha ypoBHE CloxeTa, (alyJibl, BHyTPEHHEH CBSI3H BCEX
XYZ0KECTBEHHBIX 00pPa30B M UX TOUYEK 3PEHHs Ha IIPO-
uCXoAsIMe coObITHs. B paboTe BBIIENSIOTCS ONMO3HU-
L[IM HAMEPEHHOI'0 IIYTOBCTBA U AYLIEBHOIO HaJphHIBA,
Boxbeli baronatu u 1bABOJILCKOM Bou. P.bennen mu-
mieT 0 TOM, YTO JOMHHAHTHON SMOLIMOHAJIBHOTO MO-
ctpoeHust pomana «bpates KapamasoBwl» sBisieTCS
MIECTHYTONBHUK, BKIIOYAIOIMINH B ceOs TpEX OpaTbeB 1
TpEX JKEHIIHH, OT KOTOPOTO TSHYTCS HHUTH K IPYTUM
MepCOHAXKaM TIPOU3BEICHUS.

B monorpadgum Barmepa oTrmewaercs cTHIIEBOE
pa3HoOoOpa3ue XymokecTBeHHOW mpo3sl @D.JlocToes-
CKOT0. SI3BIKOBOM MOPTPET OYEHD SIPKO BBIIEIACT OTIIU-
YHUTENbHBIE YEPTHI JKCHCKUX 00pa30B B pOMaHax U MO-
BECTSIX pycckoro mucateins. OcraHaBIMBasCh Ha 00-
paze Hemmm w3 pomaHa  «YHHXKEHHblE U
OCKOpOJICHHBIEY, 3aIaIHbIN (HUI0IOT HAXOAUT UCTOKU
9TOrO TMepcoHaka B pomane YU.J/[ukkeHca «JlaBka mpeB-
HOcTel». OTHAKO MOTHOLCHHYIO aHAJIOTHIO IIPOBECTH
JI0BOJIbHO TpyAHO. B pomane ®.JloctoeBckoro paspa-
0aThIBAarOTCS IBE CIOJKETHBIC JIMHUH, CBA3aHHBIE C 00-
pazamu Hatamm n Henmu. MnynbcuBHas UM CKIOHHAS
K Ma3zoxu3My Jr000Bs Hatamm k kHs310 BonkoHCKOMY
3aKaHYMBAETCS TPArHM4ecKOl CMEpThIO €e He3aKOHHO-
poxkaeHHoro pebeHka. Takas ke y4acTb IOCTUTJIA B
CBOC BpEMA U MaThb HCJ'IJ'II/I, U B 3TOM XCHCKHEC Cy[[];6bl
repouHb ®.J[0CTOEBCKOTO COMPUKACAOTCS.

OOpamanuch K xeHckuM nepcoHaxkam . Jlocto-
€BCKOT0, BarHep packpbpIBacT conMaNbHYIO MpodIeMy
MPOCTUTYIINH, CBS3BIBAS €€ «C MPECTYITHBIM HaYaIOM»
[10,29]. Orta Tema oOka3pIBaeTCs CKBO3HOW B pOMaHe
«[IpectymneHne U HaKa3aHHUE» W MPOCICKUBACTCS B
o0pasze IEBOYKH, KOTOPYIO CIac OT BEIMKOBO3PACT-
HOTO pacTiuTens PackompHUKOB, M 4epe3 JKCHIINHY,
KOTOpas Jkenana o0pecty cBoii KoHell B Bojiax HeBbl, u
yepe3 oOpa3 Conu MapmenanoBoil. Ota mpobiema
npuoOpeTaeT, MO0 MHEHHUIO 3a11aTHOTO (UII0JIOTa, OCTPO
COLIMAJIEHOE 3BY4YaHHE, TaK KaK >KCHIUHBI, TOJOOHBIE
Cone MapmenanoBoii BEIHYKJICHBI IPOJaBaTh ceOs 1
Ha 3TH JIEHBI'U COEP)KaTh CBOU 00€3/10JIEHHBIE CEMBH,
HE UMEIOIIHNE HHOTO JTOX0J[a WIH CII0c00a BEDKUTH.

Jns peMHHUCTCKON KPUTHKH JKEHCKHE 00pa3bl
®.JlocToeBCKOTO CcTamd (PaKTHIECKHM MaTepHajoM,
PaCKpHIBAOIINM COIHATBHO-00MECTBEHHOTO TIOI0XKE-
HUS KCHITNH B Poccuu B ompeneneHHy0 HCTopHYe-
CKYIO 3TI0XY, KOTOPBI3aMEHsT 0OBbEKTUBHBIC UCTOPHU-

yeckue cBuaereanctBa. Cumtanoch, yto @.J[ocToes-
CKHI 00pHCOBAJT KEHCKYIO CYyILOY B MaTpUapXaibHOM
oOIIeCTBE W 4YEeM CaMbIM CIIOCOOCTBOBAJ Hayamy
00pBOBI 32 MOJHOMPABHOE MECTO KCHIIMHBI B MHPE
MY KYHH.

Takum 00pa3oM, KEHCKHE O0pa3bl B XYJIOXKE-
CTBeHHBIX MpousBeneHusx @.J[octoeBckoro wuzyua-
JIUCH B PEIUTHO3HO-(QHUI0CO(CKOM, ColUaIbHOM, (BOop-
MaJbHOM M TICHXOAHAJTUTHYECKOM acIlieKTa, YTO TOBO-
PUT O TPHU3HAHUM JHYHOCTH W JHUTEPAaTypHOTO
HaCIIeIUsI PYCCKOTO mucaTels Kak B Poccum, Tak u 3a
py6esxxom. MHOTHE TTOJIOKEHHS B (PHIIOIOTUIECKUX HC-
CIIETOBaHMSX, MMOCBSIICHHBIX JKEHCKOH TEeMaTHKE, TO-
BOPST O TUMOJIOTHYECKOM CXOJICTBE JINTEPATYPHO-KPH-
THdeckoro coznanusi B Poccuu, EBpone u Coegunén-
seix HltaTax AMepuku.
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Abstract

The English and Russian conceptual spheres are very different from each other, but this difference neverthe-
less conceals a deep inner unity. It consists in attention to objects and ordinary objects of the outside world, which
have found expression both in the desire for simplicity and in the laconism of the linguistic form. The commonality
of Russian and English-speaking approaches was revealed in attempts to indirectly convey the emotional experi-
ences of the lyrical hero, artfully hiding them behind a play of words, vivid images and subtly noticed details. The
process of adapting a literary text in another language environment may entail the substitution of the national
conceptual sphere and distortion of the original meaning and national identity of the original. Translations of
A.Akhmatova's poetry have received well-deserved recognition from both English-speaking readers and discern-
ing critics. But, of course, this work was not without losses. The desire to bring Akhmatova's poetry closer to an
English-speaking audience led to sacrifices in the field of verse, and the introduction of changes and additions to
punctuation led to a change in the intonation and meaning of the author's voice.

AHHOTALUA

AHTIHCKas U pyccKas KOHIENTOC(hepbl 04eHb pa3IMYHbI MEXAY co00ii, HO 3TO pa3iauyue TauT B cebe, TeM
He MeHee, U TIIy0oKoe BHyTpeHHee eAMHCTBO. OHO 3aK/II0UaeTcsl BO BHUMAHHUH K MPEAMETaM U OOBIYHBIM 00bEK-
TaM BHCITHETO MUPa, KOTOPBIC HAIIIIU BRIPAXKEHUE U B CTPEMIICHUH K ITPOCTOTE, U B JIAKOHU3ME SI3BIKOBO Q)OpMBI.
O6I_HHOCTB PYCCKUX U aHITIOA3BIYHBIX ITOJAXO0I0B 06Hapy>1<maana05 B IIOIMBITKaX OIMOCPEAOBAHHO NTEPEAATH TYIICB-
HBIC IEPEIKUBAHUA TUPUICCKOTO I'€pOosA, NCKYCHO CKpbIBasd UX 3a HFpOﬁ CJIOB, APKHUX 06p3.30B U TOHKO ITOAMECYECH-
HOM JeTalu.

Hpouecc aJlaliTaliliu JIUTEPATYPHOTI'O TCKCTA B z[pyroi/i SI3BIKOBOM Cpeac MOKET IMOBJICYD 3a coboii noAMCHY
HaHHOHaHLHOﬁ KOHHGHTOC(bepI)I 1 UCKAXKXCHUC NIEPBOHAYAJIBHOI'O CMbICJIAa U HaHHOHaJ‘IbHOﬁ CaMOOBITHOCTH opu-
THHala.

HepeBomﬂ no33uu A.AXMaToOBOH MOJIYYHIIN 3aCJ1YyKEHHOC IMMPU3HAHNUE U CO CTOPOHBI aHIJIOA3BIYHBIX YATA-
Tenei/i, 1 CO CTOPOHBI B3BICKATEIHLHOHN KPUTHUKH. HO, KOHCYHO, OTa pa60Ta Mpo1uuia He 6e3 MOTEPb. Kenanne npu-
ONMM3UTH aXMATOBCKYIO MO33MI0 K AHTJIOA3BIYHON ayIUTOPUH MPHUBOAMIO K )KEPTBaM B 00IaCTH CTUXOTBOPHOM
CTPOKH, & BHECCHUEC H3MEHEHUH U }Z[OHOJ'IHCHI/Iﬁ B IIYHKTYaIlUIO IMPUBOJANIIO K UBMCHCHWIO MHTOHAIMW U CMBICJIa
ABTOPCKOT'O IoJioca.
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KaroueBble ci1oBa: aHrimiickas M pyccKasi KOHIETITyalIbHbIe cepbl, TMPUYECKUI Tepoil, Xy10KeCTBEHHBII
TEKCT, HallMOHAJIbHASI UACHTUYHOCTD, 3HAYEHHE aBTOPCKOTO0 rojoca

B kaxoil KynabType CYIIECTBYIOT HAI[OHAJIBHO
3HAYMMBbIE MEHTAJIbHBIC KOHIIENTHI, UMEIOIIUE Y Kak-
JIOT0 Hapo/a oco0oe BepOanpHOe BhIpaKeHHE. JTa Bep-
0aTbHOCTHh HACTOJBKO CTIeNN(UIHA, YTO TPYIHO Iepe-
JIaeTCsI CpeCTBAMU Apyroro si3bika. [Ipu nepeBoge onu
TEPSIOT CBOM NEPBOHAYAIBHBIM CMBICH, MOCKOJIBKY
WHOSI3BIYHBIC BepOaJbHBIE CPEINCTBa COOTBETCTBYIOT
10 3HAYEHUIO COBEPLIEHO MHBIM KoHLenTam. Te acco-
L[HALMU, KOTOPbIE CBSI3aHBI C ONPECICHHBIM KOHIIETI-
TOM B OPUTHHAJIBHOM TEKCTE, HE BBI3BIBAIOT TEX )K€ ac-
COLMAIMH B A3bIKE APYTOH HAIlMOHANBHOCTHU U METaJlb-
HOH KynbTypel. B pesynpraTe Xym0>KeCTBEHHOTO
nepeBosia MOPOXKIAIOTCS TaKue MeTaMop(o3bl, KOTO-
pBle CYIIECTBEHHO W3MEHSIOT CMBICI OpUIMHana
[1,29].

AHTIIWIACKAasg W pyccKas KOHIENTOC(hEephl OYCHb
Pa3IMIHBI MEXKAY COOOH, HO 3TO Pa3IUYINE TauT B cele,
TEM He MeHee, M TITy0oKoe BHyTpeHHee equHCTBO. OHO
3aKIIFOYAaeTCs BO BHUMAHHUHU K MpeIMeTaM U OOBIIHBIM
00BEKTaM BHEUTHETO MUPA, KOTOPHIC HAIIIH BHIpaXke-
HHUE U B CTPEMJICHHHU K NIPOCTOTE, U B JJAKOHU3ME SI3BI-
KOBO# popmbl. OOIIHOCTH PYCCKUX M AHTIIOSN3BIYHBIX
MOAXO0A0B OOHApyXHBajlach B MOIBITKAX ONOCPENO-
BaHHO TIepenaTh IYIIEBHbIE MNEpPEKUBAHUS JIHpHUe-
CKOT'0 Ieposi, HICKYCHO CKPBIBas UX 3a UTPOil CIIOB, sp-
KX 00pa30B M TOHKO NOJMEUCHHOH JIeTaH.

OpuruHanbHbBIN TEKCT COOTBETCTBYET HallMOHAJIb-
HOU KOHIenTocdepe B 00IACTH TPaMMATHKH, CHHTAK-
CHUCa, MyHKTyalnuu, pUPMBI U pUTMHICCKON OpTraHu3a-
1017078

OnacHOCTh HECOBHAIEHUS W KYJIBTYpHOTO cOOs
MOJKET TauThCs Ha JHOOOM M3 3THX YpPOBHEH mpu pa-
60Te HaJ mepeBOIHBIM TeKCTOM. Ha ypoBHe 3ByKOBOM
OpraHM3ally TEKCTa CUMBOJIN3M, CBSI3aHHBIN ¢ (oHe-
TUYECKUM 3BYyYaHHEM OTHEIBHBIX 3BYKOB, OKa3bIBa-
€TCsl HE CXOXKUM C MCXOJHOW KOHIEeNnToc(hepoi 1 mpu-
HUMAIOIIeH ee HAIIMOHAJIbHOW U JINTepaTypHOU Tpaau-
LUeH.

Kazanoce Obl, He3HAUHTEIEHBIC I3MCHEHUS ITyHK-
TyallMOHHOM OpraHM3allid OPUTHMHAJIBHOIO TEKCTa
TaKXe BIEKYT 3a COOOH CYIIECTBCHHBIC CIBHTH B €0
MHTOHALIUH, YTO «IIPUBOJUT K UCKAKEHHUIO €r0 CMBbIC-
JIOBOM 3apsKkeHHOCTH» [2,81]. I3aMeHeHus1, CBSI3aHHbIE
C METPOM, PUTMOM H PU(PMOH, MOPOXKAAIOT CEPhEZHBIE
U3MEHEHUSl LEJIOCTHONW XYJOKECTBEHHOW CUCTEMBbI
TEKCTa, KOTOPBIM NPUHAJIEKUT K ONPENEIEHHON 103-
TUYECKOU TpaJuIuu.

Ha 3amanme o4eHp B CKOPOM BpPEMEHH pa3BUIICS
aKaJeMUYeCKU HHTEpEC K TUTEPATypPHOMY HACIIEIHIO
A.AxmatoBoii. B Komymbuiickom u IleHcuiabpBaHCKOM
YHHUBEPCUTETaX AMEPHKH ObUIH 3aIMIIEHbI JHcCepTa-
L[UH, TOCBAIEHHBIE HCCIEJOBAHUIO €€ TBopuecTBa. B
AHTJIOSI3BIYHOM MUpE JINYHOCTh A.AXMaTOBOM U pas-
rajgka ()eHOMEHa ee TO3THYECKOT0 TalaHTa BKIFOYall
MIOTIBITKA OTBETA Ha BOIIPOC, ITOYEMY OHA IpeHedperia
JUYHBIM CIIACEHMEM M He ocTaBuia Poccuro B camoi
omacHbIi 175 cebs mepuo. MccnemnoBaTenu MbITaluch

MIPOHUKHYTH B CYIITHOCTb €€ TBOPYECKOT0 METO/1a U BBI-
SIBUTh CBOEOOpa3ye NpUpOIHON HHIUBHIYAILHOCTH €€
JpHYecKoro ronoca. Takum oOpazoM, 3anaHbId MUP
MIPOSIBUJ CTOMKOE BHUMAHUE K JINTEPATYpPHOMY Hacie-
oo ALAXMaToBOM M cAenand JOCTATOYHO MHOTO,
YTOOBI €€ TBOPUIECTBO CTAJI0 OJHUM M3 JIyUIINX JT0CTO-
STHUM MUPOBOM KYJIBTYPBI.

Konmenrocgepa xymoxxectBeHHOTO Mupa A.AX-
MaTOBOHM peanu3yeTcs depe3 o0pa3HOE BOILIOIICHHE
€ro MOTHBHO-TEMAaTU4YECKOI OCHOBBI.

IlepeBon ctuxoTBOpeHuil A.AXMaToOBOW Ha aH-
TJIMACKUI S3BIK TIO3BOJISIET MPOCIIETUTD TIOTOOHYIO JH-
HaMUKy TpaHc(opManuy KOHIENTOB UCXOAHOTO U Te-
PEBOJTHOTO TEKCTOB.

[Tpomecc amanTanmuu JIWUTEPATYpHOTO TEKCTa B
JPYTOi S3BIKOBOM CpeJie MOYKET MOBIIEYb 3a COOO0M Mo~
MEHY HallMOHAJIBHOM KOHIENTOC(Ephl W HNCKaKCHHE
TIEpPBOHAYAIFHOTO CMbICIIA U HAIJHOHAIBHON caMOOBIT-
HOCTH opuruHaNa. B mo33un A.AxmaTtoBoii poHeTHIe-
CKasl OCHOBA CTUXOTBOPHOM CTPOKM HE IPE/CTaBICHA
3BYKOIIOJ[p)KaHUEM HMJIM aKyCTHYECKHMH dddexramu,
KOTOpPBIE MOPOXKany Obl HOBBIE IMOIIOHAIBHBIC HIO-
AHCHI MJIM ACCOIUAIIHH.

Hexotopsie npousseneHust A.AXMaTOBOH TPYIHO
T0/IIaBaJIMCh aJaNTaluy B cepe aHIIIMICKOTO S3bIKa,
YTO MPUBEIIO K «KYJIbTYPHOMY COOIO», TaK KaK XyHIO-
KECTBEHHBII MHp aBTOpa HEM30€KHO TpaHCHOPMUPY-
eTcsl B IIpoLecce IepeBo/ia Ha JPYroi A3bIK.

XynoxecTBeHHbIH MUP A.AXMaTOBOW BKIIOYAET
CHCTEMY BceX 00pa3oB W MOTHBOB, KOTOPBIE NPHUCYT-
CTBYIOT B JINTEPAaTypHOM KOHTEKCTe. CTpOUTENbHBII
MaTepHai Ui 3TOro Mupa 0epercs U3 AeHCTBUTEIHHO-
CTH, B KOTOPOi1 JKUBET peabHbIl XyJOXKHUK. Xy0Ke-
CTBEHHBIH MUp 00J1a1aeT U3HAYAIbHONH HETIOBTOPHMO-
CTBIO, TaK KaK OTpa’kaeT COOCTBEHHO aBTOPCKOE Ipe-
CTaBJICHHE O TOM, KAKHM JTOT MUP ObLJI, JOKEH OBITH,
ABJISICTCS B HACTOSIIEM U KaKUM aBTOP BUIHT €ro B Oy-
JyIIEM.

KonnenT npeamnosnaraer BHIOOpP B KauecTBE XyI0-
KECTBEHHOH ITePEKOIMPOBKH JIEHCTBUTEIHHOCTH B CO-
3HAHWM aBTOpa ONpPENENICHHBIH CHMBOJ MM 00pa3s,
«CTHOCOOHBIN BBIMTH HAa MCTOPUYECKHE, MEHTAJIbHBIC,
STHOIICUXOJIOTHYECKHE TUIOCKOCTH, KOTOPBIE JISKAT 3a
npefeaMu  KOHKPETHOTO JIUTEPaTypHOTO TEKCTay»
[3,147]. Ecau sToT 00pa3 winM NOMUHAHTHBIA MOTHB
CHoco0 COCO0eH OPraHMYHO BOHTH B aCCOIMUPOBAH-
HYIO CHCTEMY KYJIbTYpHI, OH IprHoOpeTaeT QyHKIUN 1
3HaYMMOCTb KOHIIEIITA.

Konnenrocdepa npexmnonaraer OTAENbHBIH, OC-
HOBHOI TOMMHUPYIOIIMN KOHIIENT, U3 KOTOPOTO pas-
BUBAIOTCS IPYTHE KOHIENTH 00pa3sHOM CHUCTEMBI, OT-
pakarolye pa3ln4Hble BEKTOPBI aBTOPCKOTO OCO3Ha-
HUSI ¥ 0TOOpaXXeHHsI JeHCTBUTEIBHOCTH.

B nepuon peBoNOLMOHHOTO TEPPOpa, HACTYIHB-
el AUKTaTyphl CTAIMHU3MA U B TOJBI OeCIoIIagHoi
60pr0OBI ¢ (ammzmom A.AxmaroBa oOpamaercs Ko
BCeH CTpaHe, 0CO3HaBas KaXAyIO IISIIb PYCCKOH 3eMITN
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Kak HEUTO CBOE, KPOBHOE U €IMHOE 11ej0¢e. Pycckas mo-
3Tecca HUKOT/A HE CO’Kallesia O TOM, 4TO He BBhIOpaia
uMMurpanuo. s Hee TBOPYECTBO OBUIO BO3MOXKHO
TOJIBKO Ha POJTHOI 3eMJIe, I'/ie OHA ABIIIaIN OJHUM BO3-
JTIyXOM CO CBOUM HapoOM.

OTOT rpakIaHCKHH BHIOOpP OBLIT aOCOIFOTHO OCO-
3HaH JuIs1 A.AXMaTOBOW, U OHa HMKOTAa He Iepenner
Ha CTOPOHY TeX, KTO IPEAINoYes JTyMaTh O CBOEi po-
JIVHE U O €e CyAbOe, HaXOMsCh 3a COTHU KHJIOMETPOB
BIaNH OT Hee. Pycckast mosTecca rotoBa Obuta MPUHATH
BCe, Take caMble Y KacHBIE yaaphl CyI50bI B OOMEH Ha
CBETJIbIC M MHPHBIE, a HE KPOBaBBIC PACCBETHI HAL
CBOEH cTpaHOM.

K Taxomy pemennto A.AXMaToBa IPUXOAUT, Ie-
PESXKHB CTpallHbIE TOJbl OpaTOyOMHCTBEHHOH TI'paxk-
JTAHCKOW BOWHBI M JIMYHYIO Tparejiuio, CBSI3aHHYIO C
paccTpenoM B 1912 rony ee mepBoro Myxa u oTia ee
cbiHa Hukonas ['ymunesa:

«/laii MHe ropbpkue roabl Henyra,//3ajbIXaHbs,
Oecconnuty, xap//OteiMu u pebenka, u apyra,//U ta-
WHCTBEHHBIN, MECEHHBIA nap-//Tak Momock 3a TBOSH
mutyprueit//Tlocne CTOJBKUX TOMHUTEIBHBIX
nHei//YtoOs! Tyda Han TemHO# Poccueii//Crana o6ma-
KOM B ciaBe Jydein(«Momutsay,1915).

O06pa3 Ponunsl B ctuxax A.AXMaToBOW HATIOJTHEH
OIYIIICHAEM OecrpeIesIbHOM JIF00BH K HEll U meMsIIeit
TOCKH TIPH BU/I€ HULIETH M HEYX0)KEHHOCTH €€ TT0BCe-
JHEBHOTO ObITa. «HespKkue mpocTopb» CKyIHON 3eMITU
BCTPEYAIOT MPHUIIENbLA «BETXUMHU KOJOJAUAMU» U
CKPHUITYYHMH BOPOTaMU» CEJIbCKUX YOOTHX MOCTPOEK C
3aIaxoM «xJyieba» 1 «ToCKm»: «... Ho Bce MHe mamsTHa
nmo Oomm//TBepckas ckymHas 3emist//JKypaBib y Bet-
xoro xosoana.// Hap HuM, Kak kunedb, oomaka//H 3a-
max xyneba, um Tocka//Ml Te Hespkue mpoctopsl//I me
Jaxe rosioc Betpa ciad» («Tbl 3Haemb, s TOMIIOCH B
HeBouie..»,1913).

Pycckuii neizax CO3By4eH ¢ KapTUHaMHU HAapoJ-
HOTO CTpaJlaHMs U HUIIETH, HO 371ech A.AXMaTOBa BBI-
XOJHUT 3a MpPEJEsbl CBOETO JIMYHOIO «SI» M moaHuMa-
€TCsl 10 TParuueckoro OCMBICIICHUS CyIbObI CBOETO MO~
KOJICHHWSI M HapoJHOW cynsObl B wmemom: «U,
COTHYBIIMCH Oecciie3Ho //Monnnach O CIleeHbKOM
MaJb4uKe MaTh,//W knukyma 6e3 ronoca omuinack,//Bos-
IyX CHIISICh Ty0aMM ToMMaTh».

A.AXMaTOBa IOCTOSHHO BO3Bpalllajlach K TeMe
uMMUTpanun. B ctuxoTBopeHuu, mocesmeHHoM bo-
pucy AHperly, OHa Ha3bIBaeT €ro peIICHUE NMOKHHYTh
CBOIO POJIMHY «OTCTYITHUYECTBOM». B cTpokax 3Toro
MPOU3BEACHHS CIBIIIUTCS ¥ PEBHOCTb, U MPOHHMS, U
TOPbKUII YIPEK 4eNoBEKy, NMpeJaBlIeMy HE TOJIBKO
POIHYIO 3eMIJII0, HO U JIIOOMMYI0 KeHIUHY: «TBI- 0T-
CTYIHHUK: 332 OCTPOB 3eJIeHbI//OTnan, oTaan poaHyko
ctpany//Hamu necnu, n Hammm nkonHsl//U Hag ozepom
TUXUM COCHY»(«TBI- OTCTYNHHK: 3a OCTpPOB 3eje-
HBII»,1917).

ITpo cebs moaTecca yBepeHO CKaXkeT, YTO OHa ro-
TOBa pa3/IeJIUTh CO CBOEH CTpaHOH BCe ee UCITBITAHUS 1
6enpr:«He ¢ Temu 51, kTo Opocwi 3emimro// Ha pacrepsa-
Hue Bparam..» («He ¢ Temum s, kro Opocun
3eMJII0. .. »,1922).

Ho A.AxmaroBa mpeKpacHO IOHHMMaja, YTO UIS
BCEX, KTO OCTaBWI Poccuio B 3Ty JpamMaTHYECKyrO
3TIOXY, 3TO OBLT COBCEM HENETKHUI BEIOOD. Y e3xast, OHI

OCTaBIIIIH 32 CO00i1 BCe, C YeM M Ha YeM OHHU BBIPOCIIH,
(hopMHPOBANCH KaK TUIHOCTH, YTO JIFOOUITH U YeM J0-
poxwin:«Ho BeuHo xanok MHe u3rHaHHUK//Kak 3a-
KIIOYCHHBINA, Kak OoyibHOW/TeMHa TBOS mJopora,
crpanHuK//IlonbiHbI0 TaxHeT xyed wyxoi» («He c
TEMH 51, KTO Opochit 3emitio»,1922).

Y A.AxMaToBOH nevaibHas cyap0a MOKHHYBIIUX
POIUHY COIOCTAaBISAETCA C COBCEM HEJETKOH Noiel u
TeX, KTO HPEANOoYeN OCTaThCsA: «A 31eCh, B TIIyXOM
yary noxapa//OctaTok 10oHOCTH ry0s//MBI HU €TUHOTO
yzmapa//He oTKIOHWIHN OT ce0s».

MoTHB BepHOCTH CBOEil cTpaHe, TF000BH K HEH
JIaHbl y A.AXMaTOBO# B caMOM IIHPOKOM MOHUMAHHUH.
Ota MOoO0Bb NPOXOANUT UCIIBITAHUS U3MEHOMW, Ipea-
TENLCTBOM W TIEpPEeXKHBaHHEM OE30TBETHOrO JIOOOB-
HOTO 4yBCTBa:

«MHe ronoc 0bu1. OH 3Ban yrenrHo.// OH TOBOPHT:
«Unu crooma,// OctaBb CBOW Kpall TIyXod W Tpell-
He1ii//OcTaBb Poccuto HaBcerna. .. //Ho paBHOAyIIHO U
crnokoitHo// Pykamm s 3amkHyna ciayx//Utod pednto
9TOH HemocToiHOo#//He ockBepHWICS CKOpOHBIN
nyx..»(«Korma B Tocke camoyouiictBa»,1917).

B nosme «PexBuem» A.AxmaToBa C YBEPEHHO-
CTBIO TOBOPMJIA O NPAaBMJILHOCTU CBOETO BHIOOpA, CO-
CTOSIILIETO B TOM, YTOOBI MPEIIOYECTh Ty>KOUHE €AHH-
CTBO JIMYHOH CyAbOBI U CyIp0BI cBOero Hapoaa: «Her!
U e non uyxneiM HebocBogoM /U He moj 3ammToi
YyXIbIX KpbL1-// 51 Obl1a TOrOa ¢ MouM Haponom//Tam,
rjae MOW Hapoa, K HecyacTbio, ObU» («Pek-
BHEM»,1940).

Becb 3TOT CIIOXKHBIM KOMIUIEKC MEpEIUIETeHUI
MOTHBOB U NIEPE)KUBAHUI, CO3BYIHBIH «PYCCKOMY» CO-
3HAHMIO, OKa3bIBACTCS MTOPOH TPYIHBIM IUISI BOCTIPHS-
TUS aHrMkcKoro yutatens. [1oa3us AXmMaToBOH - 3TO
riry0OKast TOTPY>KEHHOCTh B MHP Y€JIOBEYECKON JyIIN
W TOYHas TICHXOJIOTMYECKas Iepejgada M ONHMCaHMH
nei3axka, 1 4eIOBEUECKOT0 COCTOSIHUS MITH XapakTepa.

Crunp  A.AXMaTOBOH OTJIMYAETCSI KOPOTKHUMH
(dpazamu ¥ CTPOTMMH M TOYHBIMU pupMamu. B 3ToM
CMBICIIE TPAMMAaTHYECKU CTPOH ee MOoA3UH ONM30K K
rpaMMaTHIECKUM 0COOCHHOCTSIM aHTJIIMHCKOTO S3BIKA.

3anagHbIe TePeBOUYNKH HHTEPECOBAINCH IIPEXK e
BCETO PacKPBITHEM JIFOOOBHOI TEMBI B TBOPUECTBE PyC-
CKOH 1o3Tecchl. [ pak1aHCTBEHHOCTH 1 TATPHOTU3M €€
JIMPHUKH TIPUBJIEKAIH MTEPEBOJIMKOB TOPA3/0 MEHbIIE,
YTO TPUBOAMIIO K UCKAKEHUIO TPAKTOBKH MHPOCO3Ep-
na"Hust A.AXMaTOBOH B IIE€JIOM.

O0pa3 AXMaTOBO#, COCPETOTOUYCHHBIN TOIBKO Ha
JOOOBHBIX TOMJICHHMSAX M IEPEKHUBAHUSIX, MOJIydaycs
OOBIICHHBIM U HEMOJHBIM. OTHAKO aHTJIOSI3BIYHBIC ITe-
PEBOAYMKH TBITANNCH MPOHUKHYTh B XYIOXKECTBEH-
HBI MHMp PYCCKOH IO3TECCHl U IO3HAKOMUTH C HUM
CBOETO YHTATEII.

Anrnuiicknii nepeBoguuk Puuapn Mak KeitH B
coerd kuumre “Anna Akhmatova. Selected po-
ems”(1969) nan 10CTaTOYHO MOJHYIO KAPTHHY TBOpYE-
CTBa pycckol nosteccel. OH MbITanca JOHECTH A0 aH-
TJIOSI3BIYHOTO YMTATENsI HAaHOOJIBIINI OXBAaT TEM M MO-
THBOB aXMAaTOBCKOW JIMPHKH, XOTS JIIOOOBHAas TeMma
COCTABIISIET B €ro 0TOOpe MOAITHYECKIX MPOU3BEICHUH
a0COIOTHYIO TJOMHUHAHTHOCTD:

“I am not one of who left land” («He c Temu s1, kTO
Opocui 3emiio. .. »); “Wind of war” («Betep BoiHEI»);



78

Danish Scientific Journal No81, 2024

“The Moon in Zenith” («JIyHa B 3eaute»); “The Muse”
(«My3zay); “To the Artist”(«XyT0XXHHKY»).

B nepeBonax Jluna Ko duna orpaxeHs! oTaens-
Hble pousBeneHnst A.AxmaroBoi. [Ipu GosbIIMHCTBE
CTHXOTBOPEHHH O JIFOOBU TOJIBKO TPH M3 HUX IOCBS-
IIEHBI TEME TBOPYECTBA M TOJIBKO J[Ba COJEPKAT TEMY
Ponmunsl. “In August 1940” (« Asryct 1940»); “To the
Muse” («My3e»); “The Muse” («My3a»); “This craft of
ours, sacred and bright “ («Hame csmennoe pe-
MECJIO...»).

Awmepukanckuii mepeBomuuk Cryamm  Kynuma
TaKOKe MpeIaraeT aHTJIOSN3BIYHOMY YUTATEIIO JIUIIb
HanboJiee W3BECTHBIC MPOM3BEACHUS A.AXMaTOBOIL:
(“l Wrung My Hands..”) («Cxana pyku moj TeMHON
Byaibto»); “To the Muse” («My3se»); “When in the
Throes of Suicide...” («Korma B Tocke caMoyOwmii-
ctBa...»); “I Am Not One of Those Who Left Land..”
(«He ¢ Temu 51, KTO OpOCHII 3eMIIN») U T.II.

B nureparypoBeaueckoii Hayke yke 00bCHSIOCH
MoA00HOE OTHOIIEHNE K TEME «POJIUHAY» y aHIJIOA3bIU-
HOTO YHUTaTeNs U MePeBOAUHKA.

VY pycckux o0pa3 PoauHs! cBs3aH ¢ onpeneneHu-
MU «MaTyIIKa», «MaTh-3eMJIsD», TO €CTh 3TO OTHOLIE-
HUSI MTHTUMHO- OJTM3KHE M OYCHb POACTBEHHBIC. Y aH-
TJIMYaH TPHUHATO APYToe, AWCTAHTHOE OTHOLIEHHE K
MOHATHIO «pOJUHaY». MM He MPUXOIUT B TOJIOBY Ha3bl-
BaTh POJIMHY «MaTepblo-3eMIeH», KaK 3TO IPHHATO B
pycckoii Tpaauiun. J{ist aHrIMiCKOTro co3HaHus bosee
npHeMIIeMO HelTpanbHoe onpeaenenue “this country”.

B pycckoit XxynoxecTBeHHOH Tpaunuu oopas mo-
9Ta TPaKTyeTcs Kak oOpa3 NpoBHALA, TJamaras Hc-
THHBI ¥ 00XXECTBEHHOT0 N30paHHuKa. Takas TpakToBKa
POMaHTHYECKO-BO3BBIIICHHOTO IPEICTABICHUS O I0-
9T€ TaKXE PACXOAWUTCA C AHTIMHWCKUM B3TILIIOM Ha
3TOT 00pas.

Ho onmcanne camoro mnporecca TBOpYeCTBa HEU3-
0eXHO 3aXBaThIBAECT BOOOpa)KEHUE NEPEBOUHKOB, YTO
HaxoAuT oTpaxkeHue B kuure Jluna Kodduna “Anne
Akhmatova ‘Poems’”.

IlepeBoab! cTuxoTBOpeHUH A.AXMaToOBO! Ha aH-
TJIMACKUH S3bIK YacTO BBI3BIBAJIM CMBICIIOBBIE HECTBI-
KOBKHM MEXKYJIBTYpPHOrO xapaktepa. Hampumep, ctu-
xoTBOpeHne «MHe ¢ TOOO TbsHBEIM Becero» (1911):
«MHe ¢ To00F0 ITBSHBIM Beceno//- CMBICTa HET B TBOUX
pacckazax.//OceHb paHHss pazBecina// Duaru xKenToie
Ha Bs3ax.//00a MBI B cTpaHy oOMaHHYI0// 3a0penu u
ropbko kaemcst,//Ho 3auem ynp1Okoit ctpanHoro//U 3a-
CTHIBIICH yibIOaeMcsa?//MBl XOTeTd MYyKH IKals-
1ieit//Bmecto cuacthst 6e3msiTexxHoro. ..//He nokuny s
ToBapuina// 6ecryTHOTO U HEKHOTO». AHIIMHCKUAN
MePEeBOJI BRITIANT CIEAYIOIINM 00pa3oMm:

“When you're drunk it's so much fun-//An early
fall has strung//The elms with yellow flags.//We've
strayed into the land of deceit//And we're repenting bit-
terly,//Why then are we smiling these//Strange and fro-
zen smiles? We wanted piercing anguish//Instead of
placid happiness...//l won't abandon my comrade,//So
dissolute and mild”.

Y A.AXMaTOBOH «JIUCTbS JKENTHIE HA BA3aX», KO-
TOpbIE «Pa3BECUIIa PAHHSISI OCEHb» 03HAYAIOT CHIOMH-
HYTHOCTh JIFOOOBHOI'O BIICYEHHS, KOTOpPOE He OyneT
JUIMTBCSL nonro. Jlupudeckass TepoMHs HCIBITHIBACT

OCTpPOE OIYIIEHHE CYACTHA, KOTOPHIM HYXHO Hacia-
JWUTBCS «BECEII0» M HE OJyMaTh O 3aBTPAIIHEM PACCTa-
BaHUMU.

OTO0 cyacThe Ha TpaHU Oe3yMHs, CBOCOOpPA3HbIH
«3arym» 06e3 nNpoJoJKeHus u 6e3 Oyyiero.

B pycckoli Tpaauuuy UMEHHO JKEIThII LIBET aCCO-
LUHUpYyeTcsi ¢ 0e3yMueM, U CYIIECTBYET yrnoTpedieHne
<OKENTBI JIOM» B OTHOLICHMM JOMa AJIS yMalUILeH-
HBIX. B aHTImiickoit TpakToBKe cioBo “yellow” mmka-
KOTO OTTEHKa 0e3yMUs He COAEPIKUT. DTOT I[BET CBS-
3aH, KaKk U B PYyCCKOW TpajMLIUH, C TEMOH HM3MEHBI U
NIPEAaTeNbCTBA.

B pycckoll Tpaauuuu «TUX0€ C4acThe» aCCOLMU-
pYeTcsl ¢ MOBCEAHEBHOCTHIO U YIIOPSIOYEHHOCTHIO ObI-
Tust. CyacTee CHOKONHOE, JTUIIEHHOE OCTPBIX Mepemna-
JIOB YyBCTB, COJIMKAETCS C TOCKOU.

Ilonatue «pycckoif TOCKHM» HACTONBKO JIMHT-
BOCIIENU(UYHO, YTO HE COOTBETCTBYET HH OIHOMY
OTIPEJICJICHUIO B AHIVIMHCKOM 3KBHUBAJICHTE B IOJHOI
mepe.  “Melancholy”,  “yearning”,  “longing”,
“boredom” He pacKpbIBAIOT COCTOSIHUE «PYCCKOM
TOCKH», KOTOpas O3HAayaeT >KEJIaHWE BBIPBATHCA 3a
T'paHu OOBIICHHOTO, IEPEXUTH «yIallby, 0e3yaepsKHOe
BECeJIbe, HE 3HAIOMIEE TPAHMII.

B axMaTOBCKOM CTHXOTBOPEHHH IIE€PEILICTAIOTCS
MOTHUBBI OECITyTHOTO BECEJIbs, ONbSIHEHUS,KAKIBI
MYyKH» JIOOOBHBIX TEPEKUBAaHUA U Jake T'OPHKOTO
packasiHbs. B cTUXOTBOpEHUH CIBIIIUTCS yIaJIb U YIIO-
€HMEe HaXJIBIHYBIINM CYacTbeM, C YETKUM OCO3HAHUEM
€ro Hen30eKHOI KPaTKOTEUHOCTH.

Henapom ®.Vckanaep nucai, 4To pycckast yaib-
9TO « IMaHUKa, Oerymias Buepe. OHa yTOJsEeT TOCKY 1O
oecempicuoy [4,75].

CyIIecTBYIOT PacXoXKACHHUS B TPAKTOBKE APYTHX
BepOaNbHBIX €IUHUI] CTUXOTBOpeHUs. Pycckoe cioBo
«rope» ATUMOJIOTHYECKH CBSI3aHO C KOHIIEITOM Topsi-
IETO TUIAMEHH, & B aHTITHHCKOM sI3bIKe citoBo “bitterly”
O3Ha4yaeT €KUM, OCTPBIM U CUIIbHBIN BKYyC, U B Tepe-
HOCHOM CMBICJIE TOHMMAeTCs KaK HEUTO TSDKENIoe U
I0X0 nepeHocumoe. JXKaxkaa «ropeHus» COOTHOCUTCS
B aXMaTOBCKOM CTHXOTBOPEHHH C «MYKOH JTI0OBMY, KO-
TOpasi HACHIIIAeT IEPEKUBAHNS [€POUHH TTTyOOKHUM Y-
LIEBHBIM COZIepXKaHHeM. B aHrmmiickoM BapuaHTe
CIIOBO “‘@anguish” o3nauaet Gu3MYECKHE WM MEHTAIb-
HBIE CTPa/IaHMs, a TAKXKE HEKOE COCTOSHHE JTyIIEBHOTO
CMSTEHHS, HEBPO3HOCTH, MOTHUBHPOBAHHOE HEMOHMMA-
HUEM BO3HHUKUIEH KOHKPETHOM cuTyaunu. MoxHO 3a-
KIIFOYHUTB, YTO aHTJIMICKOE CJIOBO COAEPKHT B cede Me-
Hee Y3KUM KOHLETIT, IEpeIatoINil TyIIEBHbIE MTEPEKU-
BaHMSI M TaK HAa3bIBAEMYI0 MEHTAJIBHYIO CTOPOHY
CEPIEYHON «MYKI».

Pacxoxnaenuss B mpoiiecce HMHOKYJIBTYpPHOU pe-
LEMIUU TBOpUecTBa A.AXMAaTOBOW CBS3aHBI C TEMHU
0COOCHHOCTSIMH €€ XY/I0’KECTBEHHOT'O MHUPA, KOTOPbIE
MIPOAUKTOBAHbl WHAUBUAYAIbHBIM aBTOPCKUM BHUJE-
HHUEM OKpY’Karollel pealbHOCTH. JTO BIIeUeT 3a co00H
0COOCHHOCTH HallMOHAJILHOW KOHLENTOC(HEpHl, KOTO-
pBI€ MPECTABISIOT 0CO0YIO CIOXKHOCTH IPH TIEPEBOJIE
Ha Jpyro# s3bik. HeBepHas nepenada obopaunBaeTcst
TEM, UTO «IIEPEBOAYMK NCKAXKAET MIIN CyOBEKTHBHO IIe-
peocMBICTHBaET OCOOEHHOCTH M BCEH XyH0)KECTBEH-
HOW CHCTEMBI HCXOJIHOTO JIUTEPATypHOTO TECTa
[5,47].
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B paborax aMepuKaHCKUX HCCIIeIoBaTeNnei oopas
A.AXMaTOBOH TPHHUMAET MIMPOKOMACIITAOHBINA Xa-
pakTep, U YMTaTedabh yOSKIAeTCs B TOM, YTO PyCCKas
MoA3Tecca MePEKUIa BCe 3HAUUMBIE COObITHS XX BEKa,
pas3zenuB Bce OCACTBUS M CBEPIICHHS CO CBOCH cTpa-
HOM ¥ CBOMM HapoJIOM.

AHTTIOS3BIYHBIC  MEPEBOMYMKH  BOCXHUIIATIHCH
W3BICKAHHOW MPOCTOTOW M «BEITMYUEM YEIOBEUYCCKOTO
JyXa, BCEMH CHJIAMHU TPOTHBOCTOSIIIETO HA30CTH, Oec-
YEeIIOBEYHOCTH M MPaKOOECHI0, HaIIEAIIeT0 BOTIIONIe-
HHE B aXMaTOBCKOM TBOpYecTBe» [6,7].

IlepeBonpl mo33un A.AXMaTOBOH MOIY4YWIN 3a-
CITy’)KeHHOE TPU3HAHHUE M CO CTOPOHBI AHTIIOS3BITHBIX
YHUTaTeNCH, U CO CTOPOHBI B3BICKATCIHHONH KPHUTHKH.
Ho, koHeuHo, 3Ta paboTa npouuia He O0e3 moTeps. XKe-
JIAHWE TPUOIM3UTH AXMATOBCKYIO ITO33HI0 K aHTJIO-
SI3BIYHON ayIUTOPUH MIPUBOAUIIO K KEPTBAM B 00J1aCTU
CTHUXOTBOPHOW CTPOKH, a BHECCHHEC M3MCHCHHH U J0-
MOJTHCHUH B MYHKTYAITMIO MPUBOJIIO K M3MEHCHHIO
MHTOHALIMU U CMBICJIa aBTOPCKOro rojoca [7].
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The possibility of making precious stones from radioactive waste is being considered. Vitrified and cemented
radioactive waste (RW) is considered as an artificial rock belonging to aluminosilicates and calcites. Two methods
are proposed for the manufacture of radioactive gemstones from RW and their subsequent storage with the possi-
bility of sale, resale, inheritance, and so on. That is, RW is considered as real estate in which capital can be invested.
After decontamination in hundreds and thousands of years, it will be of scientific, historical, jewelry interest.

Keywords: radioactive waste, radioactive waste processing, radioactive waste disposal, trinitite, radioactive
gemstones, radioactive corundum, radioactive sapphire, radioactive ruby.

Introduction

The problem of disposal of radioactive waste
(RW) is still largely unresolved. To date, a huge amount
of liquid radioactive waste has been accumulated, re-
quiring conditioning and disposal [1]. Solid radioactive
waste (SRW), already buried for hundreds and thou-
sands of years, requires constant monitoring and pro-
tection. At the same time, the question of the possibility
of storing radioactive waste for hundreds and thousands
of years is questionable due to social and political rea-
sons. No country has ever existed for so many years
without the complete destruction of its state structure,
industrial and technological potential due to wars, rev-
olutions, crises. The current international situation con-
vinces us that the irreconcilable enmity between the
various poles of the world order is not only inevitable,
but it will certainly continue to intensify, due to tran-
scendental causes which lie in the depths of the collec-
tive unconscious of various nations. These transcen-
dental causes have not yet been disclosed by philoso-
phers, psychologists, historians and sociologists [2].

Wars will not only be the cause of environmental
disasters caused by the violation of the conditions for
the storage of RW, but also the intentional depreserva-
tion of radioactive waste for military needs. The ques-
tion arises about the possibility of such storage of RW,
which will not allow it to be used for military purposes
in the future. A method was proposed for the utilization
of RW, when they are processed in order to extract
chemical elements and compounds used in the space in-
dustry for the construction of space probes and plane-
tary rovers. Thus, RW is utilized of by sending it into
space in the form of a radioactive payload for the pur-
poses of space researches [3], [4].

This article proposes to process radioactive waste,
making precious stones from them using the same tech-
nology that produces artificial gems. Two approaches
are suggested: 1) to manufacture precious stones en-
tirely from vitrified and cemented RW; 2) to make gem-
stones from the same materials used for production the
non-radioactive gemstones, but with the addition of ra-

dioactive material. In the latter case, it is possible to re-
duce the specific activity of the material from high to
medium or low activity. Radioactive gems can be
viewed as real estate that can be invested in. Being de-
activated after hundreds and thousands of years, this
property will be of great scientific interest due to its an-
tiquity.
Methods for the production of radioactive gems

The first and last artificial radioactive minerals
used in jewelry came from the testing of the first atomic
bomb, Trinity, in 1945. Quartz sand on the surface of
the polygon had been drawn into a plasma ball, where
it has evaporated and, after condensation and solidifi-
cation, fell back to the surface in the form of vitrified
minerals of various shapes and sizes [5], [6]. This
glassy material was named trinitite. Its main compo-
nents (wt. %) are silica SiO, 51.3-96.8%, alumina
Al,03 0.35-18.82%, calcium oxide CaO 0.52-27.33%,
TiO; 0.08-1.89%, Na,O 0.1-3.14%, FeO 0-4.29%,
MgO 0.1-2.28% and other components from atomic
bomb evaporation and supporting structures, radioac-
tive fission products [5], [6]. The cost of samples of
trinitite prepared as jewelry or for mineral collections
is up to $50 per gram [7].

In terms of chemical composition, trinitite is sim-
ilar to a combination of components of glass-forming
and cement matrices for radioactive waste storage.
Thus, for glass-forming matrices we have the main
chemical composition (wt. %) — silica SiO, 15-20%,
Na,0 9-12%, datolite CaBSiO4(OH) 24-32%, benton-
ite Alz[Si4010](OH)2-nH20 9-12%, Fe,03; 3-4%, and
up to 20% high-level radioactive waste (HLW) [8]. The
composition of Portland cement — calcium oxide CaO
64-67%, silica 21-25%, alumina Al,O3 4-8%, Fe;O3
2-4%, Na,O and K;O 0.5-1%, MgO 0.5-5%, TiO;
0.1-0.3%, P,05 0.3-0.5% [9]. The cement matrix based
on Portland cement contains up to 30% by weight of
medium or low active radioactive waste [10]. Suppose
we decide to create an analogue of trinitite from vitri-
fied and cemented radioactive waste in order to sell, re-
sell them and carry out the same monetary transactions
with them as with any real estate during the storage of
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the obtained radioactive gemstones. After the expira-
tion of the storage period for radioactive gems, i.e. in
hundreds and thousands of years, they will already be
of interest as an antique rarity. In addition, the storage
of radioactive gems with their simultaneous sale and re-
sale at auctions will offset the costs of storage and mon-
itoring. How can all this be done?

Quartz sand at the nuclear test site is presented in
the form of micro and millimeter particles. Solid radio-
active waste (SRW) needs to be crushed to these sizes.
Figure 1a) shows an opened container with SRW and a
robot similar to Brokk 900 [11] destroying a cement or
glass-like matrix with a chipper.

non-radioactive

crushed radioactive ¢

waste ¢

radioactive
powder (<2 pm)

Figure 1. a) Crushing of reopened SRW by a remote-controlled robot of the Brokk 900 type [11]. b) Grinding
crushed SRW in a ball mill to micro sizes.

The crushed radioactive material is then sent to
ball mills (Fig. 1b), where it is grinded to millimeter
[12] and micrometer sizes [13]. After the mills, we ob-
tain a product similar to what lies at the test site before
the explosion of the atomic bomb. The only difference
is that our sand is already radioactive. To reduce the
activity of highly radioactive waste, non-radioactive
material can be added to the ball mill. For example, for
the production of radioactive sapphire, non-radioactive
oxides of aluminum, iron and titanium can be added to
a ball mill along with pieces of radioactive waste.

Now we have to reproduce the temperature of a
nuclear whirlwind of several thousand degrees Celsius

to melt the radioactive powder material. To date, the
industry has mastered the production of artificial corun-
dum, a variety of which is sapphire and ruby, and the
production of many other precious stones. The melting
temperature of alumina micro powder, from which co-
rundum is obtained, is 2200°C. To obtain corundum (as
well as sapphire and ruby), the Verneuil method is used
[14], although there are other methods, but we will limit
ourselves to this. The procedure for melting the radio-
active powder and its crystallization by the Verneuil
method is shown in Figure 2.
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Figure 2. Verneuil method for obtaining a radioactive preform from SRW.

The impeller forces the mechanical impactor to act
on the container with RW powder or with a mixture of
RW powders and non-radioactive material, which is
poured through the filter into the combustion area. In
the combustion chamber, hydrogen and oxygen interact
with the release of heat, which provides the required
temperature of about 2200°C. Micro particles of radio-
active powder melt, radioactive drops fall onto a seed
(in the form of boule) from some glassy or crystalline
substance, which gradually moves down from the high
temperature region. On the boule, radioactive droplets

solidify, forming a crystalline or amorphous phase. So
we get a cylindrical boule of solidified radioactive ma-
terial. The growth rate of the boule in modern devices
is several millimeters per hour. The composition of the
RW powder and the rate of cooling of the liquid phase
on the boule will determine the ratio between the amor-
phous and crystalline phases in the resulting sample.

Next, it is necessary to cut the radioactive boule
into pieces, which is done by a remote-controlled robot
similar to Robo SawlJet 2.0 [15] (Fig. 3a).

Figure 3. a) Cutting of the radioactive boule into samples by remote-controlled robots of the Robo SawJet 2.0
type [15]. b) Faceting and polishing of samples of radioactive stones by a robot similar to KUKA KR
QUANTEC series with program control [16].
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Further polishing of each sample of radioactive
material to give it the necessary form, which has artistic
value, can be carried out by robots such as KUKA KR
QUANTEC series [16] (Fig. 3b). In order to sell the re-
ceived radioactive products during the period of their

storage, in addition to monitoring the gemmological
characteristics of the samples using the necessary de-
tectors, a video camera must record the state of the ra-
dioactive gems (Fig. 4).

Figure 4. Video monitoring of radioactive gemstones for sale at auctions during their storage for hundreds and
thousands of years.

Stones obtained from RW or from a mixture of
RW and non-radioactive material will contain addi-
tional inclusions, impurities and defects that will make
them unique in comparison with conventional artificial
gemstones, because the uniqueness of precious stones
is determined precisely by the variety of defects and
impurities [17].

Conclusion

A method has been proposed for the manufacture
of precious stones from reopened RW by crushing,
grinding, mixing, melting, solidifying according to the
method used in the manufacture of artificial precious
stones, and subsequent faceting and polishing to give
radioactive gemstones an artistic form. The modern in-
dustry already possesses the installations and robots
with remote control and software necessary for these
processes. Storage of radioactive gemstones until their
deactivation with video monitoring of their condition
and sale at auctions will provide compensation for the
costs of processing, monitoring and storage of RW. Be-
cause during the storage of radioactive stones for hun-
dreds and thousands of years, many world events will
take place, which they will witness, then after deactiva-
tion these stones will be of not only jewelry and scien-
tific interest, but also historical. In the manufacture of
radioactive stones from a mixture of highly active RW
and non-radioactive material, the resulting product can
be obtained with medium and low activity, which will
reduce the environmental and terrorist threat from their
possible use for military purposes.
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