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METHODS OF THE REMOTE EFFECT OF ETHANOL ON THE BEHAVIORAL REACTIONS OF
THE OFFSPRING OG FEMALE RATS

Aslanova U.C.
Doctoral student in Biological Sciences,
Lecturer at the Department of Physiology, Azerbaijan State Pedagogical University, Baku

METO/JbI OTJAJIEHHOI'O BJUSAHUE 3TAHOJIA HA TIOBEJEHYECKHE PEAKIIUN
IMOTOMCTBA CAMOK KPBIC

AcsanoBa Y. U.

Jlokmopanm, buorocuuecku HayKu,

Ilpenooasamens 6 kageopa Duszuonozuu Azepoaiiorncancko2o
Tocyoapcmeennozo lledazoeuueckozo Ynusepcumema. 2. baxy

Abstract

The present article is devoted to finding out what negative effect the ethanol solution can have as a source of
fluid in pregnant females for prenatal development of the fetus , as well as its effect on the behavorial responses
of their progeny. In the article one task is put : to analyze dynamics and to reveal features of behavioral reactions
on open field models in 30-day-old rats. In the article the results of the analyses of behavorial reactions (on the
open field model) of the offspring of female rats receivedin the second (prefetal period) stages of pregnancy of a
12% ethanol solution instead of the usual drinking water.

AHHOTALUA

HpeﬂCTaBHeHHa}I CTaThA IIOCBJAILIICHA HA TO, I-ITO6I>I BBIACHUTD, KAKOC OTPULIATCIBHOC BIUAHUEC MOXKET OKa3aTh
PacTBOp 3TaHOJIa UCIIOJB30BAHHOC B KAYE€CTBE UCTOUYHUKA KUAKOCTH Y 6epeMeHme CaMOK KPBIC Ha MpcHaTalIb-
HOC Pa3BUTHC IIOAA, 4 TaK K€ BIIMAHUEC €TI0 HAa MOBEACHUYCCKUEC PCAKIIUN UX MMOTOMCTB. B crarbe craBsaTcsa OoaHa
3ajada: aHaJIUu3upoBaTh JUHAMUKY U BLIABUTH OCO6CHHOCTI/I MOBCACHYCCKUX PCAKIIUU Ha MOACIN OTKPBITOT'O IOJIC
y 30-IHEBHBIX KpBICAT. B cTaThe mpeacTaBneHbl pe3yIbTaThl aHaIN3a MOBEICHYECKUX peakiny (Ha MOJIEIH «OT-
KpPBITOC HOJ‘Ie») NMOTOMCTBA CaMOK KPbIC ITOJTYYHUBIINC BO BTOpOI7[ (Hpe,I[HJ'IO,Z[HHﬁ HepI/IOZ() craaguu 6ep€M€HHOCTI/I

12%-ii pacTBOpa TaHOJIA B3aMEeH OOBIYHOH MUTHEBOW BOJIBI.

Keywords: ontogeny, prefetal period, ethanol, fitus, behavorial
KiroueBble cioBa: OHTOI'CHE3, Hpe,ZlHHO,IlHLIﬁ nepuona, 3TaHoJ, 104, MOBEACHU

Beegenne

W3BecTHO, YTO aIKOTOJIbHASI HHTOKCHUKAIUS 3aBH-
CUT OT CTaJuM 3MOPHUOHAJBHOTO Pa3BUTHA U MaKCHU-
MaJlbHasi YyBCTBUTEIBHOCTh K HEMY y ’MOpHOHA Yeso-
BEKa MIPUXOIHUTCS Ha MEPHOJ MHTEHCUBHOM KIETOYHO-
TKaHeBoW nuddepennmanyn u opranorenesa. Cyuie-
CTBYIOT JaHHBIE TIOJTBEPKIAIOIINE O TOM, YTO IIPH MO~
BPESKACHUU OOJBIIOTO Yrcia OJacTOMEPOB 3apOJIbIIT
THOHET, TPU TIOBPEKACHHUH OTHOCHTEIBHO HEOOIb-
IIOTO KOJIMYECTBa OJJaCTOMEPOB JATbHEHIIIee pa3BUTHE
He Hapymaercs (ITomosa 3.H. 1988). Ilo okoH4aHuH
3TOT0 TepHoAa HEeOIarompusITHBIE BO3IACHCTBUS
00OBIYHO TIPUBOAAT HE K MOPOKAaM pa3BUTHS, a K HEIO-
pa3BUTHIO WK (GYHKINOHATIHHOIN HE3pPEIOCTH OPraHoOB
mioga (KupromenkoB A.I1. 1987, Bapauma JI. P., Ca-
taHoBckasg B. WM. 1999, Ilepmsaxos, A.B. Burtep B.U.
2002).

ITo mMHenuto uzBectHOro Bpaua M. binox Tosbko
O4YeHb HEMHOTO (0T 7 10 17 MpOIEHTOB) NOTOMKOB aJl-
KOTOJIMKOB SBJISIIOTCS] (PU3NUECKH M TICUXMYECKH HOP-
MaJIbHBIMH, OOJIBIIMHCTBO e MPOSBISIET OBICTPO IPO-
TPecCHpYIoIIee BBIPOKACHUE, BBIPAKAIONIEECs TIaB-
HBIM 00pa3oM B (PH3UYECKOM IIPEAPACIIONOKCHHU K
TyOepKyIe3y M 3MUICIICHH, a TICHXHYECKH B Ipeapac-

MOJIOKEHUH K TBSHCTBY, NMPECTYIUIEHUSIM H ciabo-
ymuto (I'enknna O.H., Kypemna b. 1989, Adams N.,
Oldham T.D., et all.,2001).

KnuHndeckuMu 1M 3KCIIepUMEHTaIbHBIMH HCCIIe-
JOBaHUSIMH YCTAHOBJICH, YTO ATAHOJ CPAaBHUTEIHHO
OBICTPO MPOHMKAET KaK Yepe3 IJIALeHTY, TaK U depe3
reMaTosHIedanuuecknii Oapbep II0/a, IOCKOJIBKY
o0J1ajiaeT BHICOKOH PacTBOPUMOCTBIO B JINIMJAX, a 00a
9T Oapbepa nUNuAHbBIE. BeencTBue 3TOro KOHIEH-
Tparys 3TaHOJNA B KPOBH M CIIMHHOMO3TOBOM KHIIKO-
CTH IUIOJIa CPABHUTEIHHO OBICTPO TOBBIIIAETCS U CTa-
HOBHTCS TaKOH ke, Kak B KPOBU OepeMeHHOH. AMHHO-
THYECKash KHUIKOCTb TaKXKe COJCPXKHUT HTAHOI,
CO3/1aBasi TEM CaMBIM JOTIOJTHUTEIBHBIA HCTOYHHK T10-
CTYIUICHHS €70 B OPTaHU3M IUIOAA.

Kak m3BecTHO pPHCK BHYTPHYTPOOHOTO IOpaxe-
HUS TUTOJIa TIPH aJIKOTOJIM3ME MAaTepH MPSMO 3aBHCHUT
OT KOJIMYECTBA M PETYJSIPHOCTh IIPHEMa CIHPTHBIX
HaluTKOB. B mepuosne pa3BuTHs IUIOAA BBIAEISIOTCS
TaK Ha3bIBa€Mble KPUTHYECKHE IEPUOIbBI, B TCUCHHE
KOTOPBIX IUIOJZ OCOOCHHO YYBCTBHUTEJEH K BO3JIEH-
CTBHIO PA3IMYHBIX BpeIHBIX (akTopoB. B Hammx wnc-
ClIeIOBaHMsIX OBbLT BBIOpaH 2-ast HeJelsl 0epeMEeHHOCTH
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(mpenIuToAHbIe TEPUOJIBI) CAaMOK KpBIC, KOTna 3aKia-
JBIBAIOTCS M (POPMHUPYIOTCS BCE OCHOBHBIE OPTaHBI U
CHCTEMBI SMOpPHOHA.

XapakTep U CKOPOCTh ITHX MPOLECCOB ONpeaes-
I0TCS M PETYNHPYIOTCS (PYHKIMOHAIBHON CHUCTEMOt
MaTb-ITaleHTa — I1oA. [lockonabpKy B Hauane 3Toro Ime-
puona npojosrKaercst (OpMUPOBAHHE OPraHOB M CH-
CTEM IUIOJA, TO BO3/EHCTBUE BPEAHBIX (HAaKTOPOB B
3TOT IEPHOJI MOKET BBI3BATh ITOPOK B TEX OpPraHax, I7ie
OpTaHOTEHE3 eIle He 3aKoH4micA. IIpu XpoHHYEeCKOM
QJIKOTOJIM3ME, aJKOTOJIb M €0 METa0OJUTHI, BPEIHO
BO3ACUCTBYS Ha (POPMHUPOBAHWE IICHTPAIHHON HEPB-
HOHM CHCTEMBI M OCOOEHHO Ha €€ pEeTyIISITOPHbIE MeXa-
HHU3MBI 9acTO HPUBOAWTH K INIyOOKHM HEIyraM IpH-
CIIOCOOMTEIIBHBIX peaknuil pa3BHBAIOIIErOCsS Opra-
HHU3Ma.

Kak u3BecTHO, yroTpebeHne ankoroist BO BpeMst
OepeMeHHOCTH, TpHUBOAAIIEe K 3MOpHO-(eToreHesy,
MPOSIBJIAETCS U Ha MPOTSHKEHUM MOCTHATAJIbHOTO pas-
Butus motoMctBa (Hansen L. F., Rehfeld J. F. 2000,
Devaud L.L., Chadda R., 2001).

[TosTOMY BBI3BIBaET HHTEPEC PACCMOTPEHHUE TTOCT-
HaTaJIbHBIX OHTOI€HETHYECKHX M3MEHEHWI IOBEICH-
YECKHUX PEaKIUi aJKOTOJIM3HPOBAaHHBIX OCOOEH B me-
puox 3MOpHoTeHe3a.

MeToasb! Hccae 0BAHUS

OOBEeKTOM HCCleIoBaHKs ObLIM Oelible KPBICHI-
camiipl mopoasl Bucrap. Bece paboThel ¢ KUBOTHBIMHU
MPOBOIMIINCH COTJIACHO THYECKUM TpeboBaHMsIM EB-
poreiickoif KOHBEHIIMM 3aIIUTHI NpaB J1ab0paTOPHBIX
JKUBOTHBIX. DOPMHUPOBAIN 2 TPYNIIEI )KUBOTHBIX: TIEpP-
Bas IpyINa SBHJIACh KOHTPOJIBHOM, BTOpas Ipymia -
9KCTIIEPUMEHTaNbHOM. 10fONBITHBIE XUBOTHBIE €XKe-
JTHEBHO IIOJTydaJlil B KadeCTBE MCTOYHMKA >KHUIKOCTH
12% pactBop 3TaHona. KOHTposEM CilyXKuUIH KHUBOT-
HbIE, MOJTy4YaBIINE JUIs MUThS YNCTYyI0 Boay. Mccneno-
BaHHe MPOBOIWIN B 30-€ CYyTKH KU3HU KUBOTHBIX.

IIpoBoamin HabMIOAATENbHBIE HCCIEIOBAHUS: pe-
THCTPUPOBAIM JWHAMHKH [OBEJCHUYECKUX PEaKIUH
JKUBOTHBIX Ha CIIEIIHAIEHO COOPYXEHHOM JIJISI 3TUX HC-
CIIeZIOBaHUH 000PYAOBAaHIH — «OTKPBITOE MoJIe». bbimn
3a(UKCUPOBaHBI BPeMs BBIXO/1A, JITUTEIHHOCTD MPEOBI-
BaHWE B LIEHTPAJIbHOM KBajaparte, IIepeceueHus IeH-
TPalbHOTO KBajpara, TOPU3OHTAJbHAs CTOMKa, dYa-
CTOTa TpyMHHTa 1 akTta nedexanuid. Perncrpanun yka-
3aHHBIX COOBITHII MPON3BOAMIN B TCUCHHE 3-5 MUHYT.

Bcero B pabote 65110 HCTIONBE30BaHO 65 To10B 30-
TUIHEBHBIX KPBICAT (30 rojoB KOHTPOIBHEIC H 35 3KC-
MepUMEHTANbHBIE), TOyYeHHbIE OT 15-TH CaMOK KpBIC
(5 xouTpONBHEIE, 10 SKCHIEpUMEHTAIBHEIE).

Pe3yabTaThl Hecae10BaHUS U UX 00CYKAeHUS

HecmoTps Ha pa3sHOCTOPOHHEE AKTHBHOE H3ydYe-
HHE TpOOJIeM aIKOT0IM3Ma, MEXaHU3MBI MHOTHX Hapy-
HIEHUH, BO3HUKAIOLUX IPU 3TOM, OCTAOTCS MAJIO U3Y-
yeHHbIM. OJIHUM U3 OCHOBHBIX HAIlPaBIICHUH SBISIETCS
UCCIIEIOBaHUE MOBEJECHYECKUX HapyIIEHUH, BO3HUKA-
IOLIMX y TOTOMCTBA aJIKOTOJIMKOB. B HacTosmee Bpemst
HE BBI3BIBACT COMHEHHH, YTO XpOHHUYECKOE NOTpelte-
HHE aJIKOTOJIsI MAaTepPhi0 BO BpeMsi OEpeMEHHOCTH I1a-
ryOHO OTpa)kaeTcs Ha BCEX CHCTEMax OpraHu3Ma, B
TOM 4YHCJIe W Ha ITOBEACHYECKO-TIPHCIIOCOONTENBHBIC
peaxuun.

HccnenoBanne 3KCTIEPUMEHTAIIBHBIX )KUBOTHBIX B
TECTE «OTKPBITOE M0JIE» TIO3BOJISIET OLICHUTD TUHAMUKY
UX TMPUCIOCOOMUTENBHBIX PEaKLUi 1 ObICTPOE pelIeHNE
BBIXO/Ia U3 TUcKoMdopTa, 00yCIIOBICHHbIE BHEITHUMHU
pasapaxurensMu. Kak U3BeCTHO MpH TaKUX HCCIENO-
BaHUSIX Yallle BCEr0 UCMONb3YIOTCS IPKOE OCBEIIECHUS
LEHTPAJIbHBIX KBaJPaTOB «II0JI€», B KOTOPOM pa3Me-
LIeH OSKCIEepUMEHTAIbHBIH 00beKkT. MccienoBanne
KOHTPOJIBHBIX (TIPEHATAIBHO Pa3BUBILINXCSA B HOPMATb-
HBIX YCIIOBHSIX COJEP KaHHS MaTepeil) moKas3ay, 9To B
NEpBOH MHHYTE TECTUPOBAHHE B «OTKPBITOE IIOJIE»
KpBICSITa BENU ce0sI aKTUBHO U NIEPECEKAIN B CPETHEM
16 xBampartoB.

YnorpeOienne OepeMEHHBIMH KUBOTHBIMH 3Ta-
HOJA, BUAMMO CIIOCOOCTBYET HapyIIEHUIO IIpoliecca
(bopMHpOBaHUs CTPYKTYpPHO-(pyHKIIMOHAIBHBIX OCHOB
MEXaHU3MOB, OTBETCTBEHHBIC 3a PETYJILUIO IICHXO-
SMOLIMOHAJIBHOTO CTaTyca pa3BUBAIOIETOCs oOpra-
Hu3ma. OO0 3TOM yTBepKJaeT U TOT (PaKT, YTO KOJIUYe-
CTBO T'PYMHHTIOBBIX PEAKIUH BHYTPH SKCIIEPHUMEHTAIIb-
HOH TPYTIIBI HCCIIEAOBAHNUS JOCTOBEPHO MOBBIIIAIOCH.
UTo 1o HEKOTOPBIM JINTEPAaTYpHBIM AaHHBIM (I'eHrnH
M.T.,2002) yka3bIBaeT Ha TOT (PaKT, 4TO JaHHAS TIOBE-
JICHYeCKasl pPeakiys SBISETCS peakiell 3aMeIeHus
JBUTATEJIbHBIX aKTOB W CBHUJETEIBCTBYET O MPOSBIE-
HUH TPEBOXKHOCTH.

Kpome Toro, y *HBOTHBIX, TOABEPTaBIINXCS BO3-
JEHCTBUIO 3TaHOJA, OTMEUEHO U3MEHEHHUS KOJIMUECTBO
nedexanmid. ITH JaHHbIE CBUECTENLCTBYET O BEICOKOM
ypOBHE TpeBOTU. Tak ke B MOBEACHUH Y SKCIIEPUMEH-
TaJIbHbIX )KMBOTHBIX HAOIIOJAIICh YaCThIE 3aMUPAHHUS,
KOTOpBIE BEPOSITHO CBUICTEIHCTBYIOT O INPOSIBICHUU
TPEBOXHOCTH. BeposTHO, Takne N3MEHEHHS TIOBEICH-
YECKUX PEAKIUH )KUBOTHBIX CBS3aHbI C BO3JEHCTBHEM
9TaHONAa HA BCE HEWPO-pPETYIBATOPHBIE CHCTEMBI
Mo3ra.

Ilo nuTepaTypHBIM NaHHBIM YCTaHOBJIEHO, YTO
BBEJCHHE 3TaHOJA MPHUBOAMUT K akTuBanuu I"AMK-
epriuyYecKux CTPYKTyp Mosra. BepositHo, mpeobiana-
HHE TOPMO3HBIX MPOIIECCOB B HEPBHOH CHCTEME IO
MHEHHIO aBTOPOB M OOBSCHACT CHIDKEHHE IBHTaTElIhb-
HOW aKTUBHOCTH M OOIIETO YpPOBHS aKTHBHOTO Oomp-
crBoBaHus (Bepauropa A.H., learua M.T. 1993. I'en-
rud M.T.2002).

Takum 00pa3oM, XpPOHHYECKOE YIOTpPEOIeHUS
9TaHONa OEPEMEHHBIX JKUBOTHBIX IPUBOAUT K 3HAYM-
TENbHBIM M3MEHEHHSIM MOBEAEHHUs HX 1moToMcTB. [To-
JIydeHHbIE HAaMM JaHHBIC B 3TOM acIIeKTe IO3BOJISIOT
NPUATH K CIeIyIONIeMy 3aKII0YeHUIO O TOM, YTO Ipe-
IUTOHBIE TIEPUOIBI OEPEMEHHOCTH CAMOK KPBIC SIBIISI-
IOTCS] TyBCTBUTEIBHBIMH K BO3ACHCTBHUIO JIKOTOJIS 10
OTHOIICHHIO CTaTyca IIOBEICHYECKHX PpeaKIuid HX
ITOTOMCTBA B CHJIy TOTO, 9YTO HMEHHO B 3TH IEPHOIBI
MIPEHATaIbHOTO OHTOTeHe3a MPOHUCXOMUT (OPMUPOBa-
HHE Ba)KHEWUIINX OPTaHOB U CHCTEM.
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Abstract

The effect of phytopreparation on the change in the resistance of rat erythrocyte membranes in different age
periods was studied. It has been shown that the use of a herbal preparation increases the resistance of erythrocytes
to peroxide hemolysis, reduces membrane permeability and stabilizes cell membranes.

AHHOTALUA

HCCHCI{OB&J’II/I BJIIUAHHC (I)I/ITonpenapaTa Ha M3MCHCHHUC PE3UCTCHTHOCTU MeM6paH OPUTPOLUTOB KPBIC B
Ppa3HbIC BO3PACTHBIC IICPUO/IBI. HOKaBaHO, YTO NPUMCHCHHUE PACTUTCIIBHOIO IIpeIapaTa MnoBbIIIacT YCTOI\/’I‘II/IBOCTB
OPUTPOLUTOB K IEPEKUCHOMY I'€MOJIN3Y, CHUXKACT IPOHUIACMOCTh M€M6paH I/ICTa6I/IJ'II/ISI/IpyeT MeM6paHH KJIETOK.

Keywords:erythrocytes 1, hemolysis 2, membrane 3, antioxidant 4, phytopreparation 5, free radicals 6, re-

sistance 7.

KiroueBble c1oBa: 5puTponuTH 1, remomnu3 2, MemOpana 3, aHTHOKCUAAHT 4, puTonpenapar 5, CBOOOHEIE

panukaisl 6, pe3UCTEeHTHOCTbD 7.

Bronornueckoe crapeHue CBsI3aHO C yBenn4e-
HHMEM KJIETOYHOTO YPOBHS aKTHBHBIX ()OPM KHCIIOPO/A,
a TaKxke 00pa3oBaHMEM M HAKOIUIEHHEM OKHCIICHHBIX
6uonornyecknx Moiekys [1]. CBoOOAHBIM paanKantam
KHCJIOPO/a ¥ CBOOOTHOPAIMKAIIBHBIM OKHUCIUTEIEHBIM
pEaKLsIM OTBOJST CYIIECTBEHHYIO POJIb B TIOBPEXK/IC-
HUM O€JKOB W JINIHUIOB, 00pa30BaHUU OOTaTHIX IpPO-
JYKTaMH MEPEKUCHOTO OKHCIICHUS JIMMTUAOB "IIUTMEH-

TOB CTapeHHs"B MATOJIOTHH CTApEeHHs PA3JIMYHBIX Op-
ranoB [2,3]. CBoOOAHBIC paIuKaibl KUCIOPOJIA pac-
CMAaTpPUBAIOTCS KaK BXHBIE ()aKTOPBI, BKIFOYAIOLIHECs
B peHOMEH OHooruueckoro crapeHus. OHU MOTYT I10-
BPEIUTh BHYTPHKJIETOYHbIE KOMIIOHEHTHI Takue, Kak
JHK, 6enxu, 1 MeMOpaHHbIE JINTHIBI KOTOPBIE MOTYT
MPUBECTH K MyTareHe3y, MHrHOMPOBaHHIO POCTA U Kile-
TOYHOW CMEpPTH, M Jajee BOBJICYCHBI B crapeHue [4].
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Jnst coxpaHeHHs 310pOBbsl HACETICHHS B Pa3HBIE BO3-
PacTHBIE IEPHOIbI HEMAJIOBAXKHOE 3HAYCHHE UMEET I10-
BBILIEHHE PE3UCTEHTHOCTH OpraHu3Ma C ITOMOIIbIO
NPUPOTHBIX OMOJIOTHYECKH aKTUBHBIX coeauHeHHi.K
(G (GEKTUBHBIM TI'epONPOTEKTOPaM MOXKHO OTHECTH
NpenapaThl, CHUKAIOIINE PUCK Pa3BUTHSI XPOHUUECKHX
3a00JIeBaHNY, TMOBBIIIAIONINE MPOAOJIKUTEIHLHOCTh
KU3HH, 3aMEUIIONINX mpoueccsl crapenus [5]. Us-
BECTHO, YTO IPU PACIPOCTPAHCHHBIX TepaleBTHYC-
CKHMX 3a00JICBaHUAX IIPOLIECCHl CTAPEHHS CBSI3aHBI C
HapylIeHHeM OanaHca Mmoka3areliel po- U aHTHOKCH-
JAHTHOM CHICTEMBI opranmma [6]. MemOpaHbI 3puUTpo-
[IUTOB SIBISIFOTCS OJHOM W3 Ba)KHBIX COCTABIIIOIINX
JKMBOH KJIETKH, oOecrieunBaroned HopMaibHoe QyHK-
[IMOHWPOBAHUE OCTAJILHBIX €€ KOMIOHEHTOB U IIPH HC-
CJIC/IOBAHUH OMOJIOTMYECKUX MEMOpaH 4acTo MCIOJIb-
3YIOT SPUTPOLMTHI KaK MOJIEIIb, OTPAXKAIOILYIO COCTOSI-
HHe MeMmOpaH Bcero opranusmal7,8].B Hactosimiee
BpeMsi oOparaer Ha ceOsi BAUMaHue (hakT HeA0CTaTOu-
HOTO HCIIOJIb30BaHUS MPOPUIAKTHIECKUX U 0310POBH-
TENBHBIX CBOMCTB PACTUTENIBHBIX JIEKAPCTBEHHBIX
cpencts. B 3ToM HanpaBleHNH POBEICHBI HCCIICI0BA-
HHS IPENaparoB, BBICIICHHBIX U3 PACTEHUI, 00Janao-
IIMX AHTHOKCHIAHTHBIMH, MEMOPaHOIPOTEKTOHBIMU
CBOICTBaMH, KOTOPBIE M MOTYT OBITh CPEICTBOM JUIS
YIy4YII€HUA JOJT0JIETHUA HACCIICHUA.

Lenp paboThl:M3y4eHe BIMsHUE GUTOIIpEnapara
Ha U3MEHEHHEPE3UCTEHTHOCTH MeMOpaH SPUTPOIIUTOB
KPBIC Pa3HOTO BO3PACTHOTO MEPHO/A.

Martepuansl u  MeToAbl.  JKMBOTHBICOBUTH
paznmenensl Ha 3 rpymmel: 1 - monoaeie (1 mec.), 2 -

B3pocisie (6 Mec.) u 3 - crapbie (24 Mec.). DKcrepH-
MEHTBI [IPOBEIEHBI B YCIOBHUSX invi-
VOMECSIYHBIX,IIECTH MECSIYHBIX M 24-MEeCSIYHOTO BO3-
pacra. DpUTPOLMTHI OJIYYaIH, LEHTPUPYTHPYS KPOBb
10 mun npu 1000g. Ilnasmy u KiIeTku Oenod KpoBU
yIAJISUIA, & SPUTPOLUTEI IBAXK/IBI IPOMBIBAIIN CPENIOH,
comepkameir 150 MmMNaCl, 5 mMMNa,HPO4 (pH-
7,4).IlepekucHyr0  pE3UCTEHTHOCTb  APUTPOLIUTOB
omnpenernsm 1o Meroay [9]. [Ipornmaemocts 3putTpo-
OUTAapHBIX MeMOpaH omnpexaersun mo Meroxay [10]. Pe-
3yJBTaThl CTATUCTUIECKH 00padaThIBaI ¢ UCTIONB30-
BanueM nporpammsl MicrosoftExcel u GraphPadPrism
5,01. C yuerom xputepust @umepa-CteiofeHTa 3ape-
THCTPUPOBAaHHbIE W3MEHEHMs MOKa3aTeled CyUuTaln
nocroBepubiMunpu p< 0,05.

Pesynprarsl. MccnenoBanbl Bo3pacTHbIE H3MEHE-
HUSI pE3UCTEHTHOCTH MEMOpPaH 3pUTPOLIUTOB KPBIC pa3-
HOT'O BO3pacTa NpH NPUMEHEHUH (UTOIpenapara Io
BBISIBJICHUIO MEMOPaHOIPOTEKTOPHOTO BO3ACHCTBUSI.

bnaropaps criocoOHOCTH M30MpaTeNbHOI NPOHU-
LIaEMOCTH MEMOpaHBI K pa3IMuHbIM BEIECTBAM COXpa-
HSETCS MOCTOSIHCTBO BHYTPEHHEH M BHEIIHEH cpeibl
KJIeTKH. MI3MeHeHHUs MPOHULIAEMOCTH BIICKYT 3a COOOM
HapyIICHUs B )KU3HEICATSIBHOCTH KICTOK M KaK KO-
HEYHBIN Pe3yNIbTaT IOBPEKICHUE TKAaHU ¥ OpTraHa B Iie-
noM.JlaHHBIE 9KCIIEPUMEHTOB HCCIICIOBAHMS IPOHUIIA-
€MOCTH 3PUTPOLUTAPHBIX MEMOpaH KMBOTHBIX IOJIY-
YaBUIMX (pUTOINPEnapar npeCcTaBIeHbl Ha PUCYHKaX 1-

3.
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Io ocu abeyucc: konyenmpayuu pacmeopog mouesurvl/NaCl; no ocu opounam: eenuuuna cemonuza, %
(p=0,001).

Puc.1. Hceneoosanue nponuyaemocmu 3pumpoyumapusix memopan npu npueme oumonpenapama y Kpbic
MON00020 803pacma

W3 pUCYHKOB BUIHO, YTO TMPU YBEITHYECHUU COOT-
HOIIIEHWSI MOYEBUHBI B PACTBOPE XJIOpUA HATPHSI YBE-
JUYHUBAETCS CTEMEHh TeMOJIN3a dPUTPOIUTOB BO BCEX
WCCIIeIOBaHHBIX Tpynmax. Kak mpuBeaeHo Ha pu-
cyHKel, y MECSIUHBIX KPbIC KOHTPOJIbHOM TPYIIIbI YPO-
BEHb reMosinza coctasiisieT 63% Ipu COOTHOLIEHUH

pactBopoB moueuHa/ NaCl pasaomy 65/35, 51%
pu60/40,19% nipu 55/45, 13% npu 50/50, 10%, 9% u
8% mipu cootHomIeHUsX 45/55, 40/60, 35/65.
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Io ocu abeyucc: konyenmpayuu pacmeopos mouesunvt/NaCl, no ocu opounam: eenuuuna eemonusa, %
(p=0,001).

Puc.2. Hceneoosanue nponuyaemocmu 3pumpoyumaphsbix Memopan npu npueme Gumonpenapama y Kpvic
NOI0803PEN020 803pacmda

Ilpy aHamu3e moKa3aTelaeld YpPOBHS TIeMOJIH3a
SPUTPOLUTOB OIBITHON T'PYIIIEI BBIBICHO, YTO CTeE-
MIeHb TEMOJIUTUYECKOTO MOBPEKACHHS KIETOK, BCIIEI-
CTBUE HApyIICHUE MPOHUIAEMOCTH MEMOpaHbl CHU-
3wics B 1,3-3,3 pa3a. AHaJIOTHYHO, Y MOJIOBO3PETIBIX U

CTapBIX KPBIC, TOJNyYaBIIAX (PUTOIpernapar CTEleHb
reMoJiu3a Huxke npakThuyecku Ha 70% mpu coOTHOIIE-
Husix 35/65- 50/50, va 43% npu 55/45, va 20% npu
60/40 1 65/35 1o cpaBHEHHIO C KOHTPOJIEM (PUCYHOK 2
u3).
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1o ocu 6160141/{00.' KOHYyermpayuu pacmeopoes MOVeSqul/NaCI,' no ocu opdunam: eeluvduHa cemosiusa, %

(p=0,001).

Puc.3. Heenedosanue nponuyaemocmu s3pumpoyumaphbix Memopan npu npueme gumonpenapama y cmapboix
KpblC

W3BecTHO, 4TO TEpeKuch BOAOpona — ClalbIit
OKHCJINTENb, OHA OTHOCHTEIBHO CTAaOWIbHA M MOXKET
MUTPUPOBATH B KiieTke U TKaHU. OnHako, HoO2 conep-
JKUT B CBOEH MOJIEKYJI€ KHCIOPOJ W IPU HAJIUYUH B
Cpese METaJUIOB IIEPEMEHHON BAJICHTHOCTH MOXKET

CTaTh HCTOYHUKOM arpecCUBHBIX POPM KHCIOPOAa, KO-
TOpblE MPUBOMAT K TIOBPEKACHUIO OHOMOIICKYII
KIICTKH.

Crnenmyromasi 49acTh HWCCIICIOBAHUHA ITOCBSAIICHA
OIICHKE PE3UCTEHTHOCTH JPHUTPOIUTOB MEPEKUCHOMY
TeMOJIU3Y B MPOIIecce CTapeHus (PUCYHOK 4).
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Ilo ocu abcyucc: sospacmuvle epynnwl scugommnbvix: 1,6,24 - mecsaya; no ocu opounam: eenuvuna cemonusda, %
(p=0,001).

Puc.4. Hccneoosanue ernuanus pumonpenapama na NEPeKUCHbll 2eMONU3 IPUMPOYUMOE

Kak BUIHO W3 pHUCYHKa, Y JKHBOTHBIX
HOJIy4aBIIUX (UTONpEenapar B TEUCHUE ABYX HEJICINb
OTMEYaeTCsl MOBBIMICHHE YCTOWYMBOCTH MeMOpaH
9PUTPOLUTOB BHEIIHEMY BO3ICHCTBHIO MEPEKUCH
BOJIOPO/a. YPOBEHb TE€MOJM3a Y MOJIOABIX KpPBICAT
JIocToBEepHO CHU3MIICS 110 70%, Yy MOJIOBO3PETBIX KPBIC
Ha 40% u y crapeix Ha 17% 1O CpaBHEHHIO C
KOHTPOJIEM.

BeiBosbl. Takum  00pa3oM, MOKHO IPEIOJIO-
JKUTB, YTO B OCHOBE MEMOPaHOCTaOMITH3HPYIOLIETO 3(h-
(ekra ¢uTOMpenapaTa JEKHUT €r0 CIIOCOOHOCTH CHU-
KaTh YPOBEHb 00pPa30BaHUs IPOXYKTOB OKHUCIHTEIb-
Horo ctpecca. [IpuMeHeHre pacTUTENILHOTO Mpenapara
HOBBIIACT YCTONYMBOCTh IPUTPOLUTOB K I'eMOJIHU3Y,
CHM)XKaeT NPOHHLAEMOCTh MeMOpaH,CTabuIn3upyeT
APUTPOLMTAPHBIE MEMOpaHbl KJIETOK OpraHU3MaBo
BCEX BO3PACTHBIX I'PYIIIAX XUBOTHBIX.
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"This is our ancient and historical city. For centuries, Azerbaijanis have lived, built, and created in Shusha.
Shusha is a pearl not only of Azerbaijan but also of the entire Caucasus."

Abstract

Ilham ALIYEV

The current article portrays Shusha, the Pearl of Azerbaijan, the cradle of Music, Conservatory, and its indis-
pensable role in developing our culture, historical figures, music, and art. The article states the personalities who
grew up in this mysterious city and how they affected both Azerbaijani and world cultures.

Keywords: Shusha, education, culture, music, art, personalities, Conservatory

Introduction

It is impressive that our homeland Azerbaijan is
among the charming corners of the world. Along with
its history and nature, Azerbaijan has always attracted
the world's attention with its culture, music, literature,
and art. Today, there are great personalities in the fields
of medicine, economics, technology, agriculture,
sports, science, education, and culture.

Karabakh is the charming corner of our homeland.
As the "heart of Karabakh," Shusha is a cultural, scien-
tific, and literary source center that all of us pride. The
Voice of Khan Shushinski, Bulbul, and Jabbar Garyag-
dioglu is a source of inspiration for Natavan, Vagif, and
Uzeyir. Shusha is a fortress magnificent for every Azer-
baijani. Shusha is also one of the valuable cultural cen-
ters of the South Caucasus and stands out for its na-
tional architectural style. Shusha is famous for its his-
torical personalities, material and cultural heritage,
monuments, history, and a valuable monument of me-
dieval urban art, which it gave to our culture, literature,
and art. The charming corner of Karabakh, which is
considered the cradle of our mugham, the city of
Shusha, is forever the cultural Temple of Azerbaijan.

Our cultural center Shusha was founded in 1750
by prominent political and statesman Panahali Khan Ja-
vanshir. In 1756-1757 Shusha fortress was built as a
bright example of our culture on a mountain surrounded
by cliffs. For a certain period, the city was named
"Panahabad" in honor of Panahali Khan, and later
"Shusha fortress" and "Shusha." Shusha occupies a spe-
cial place in the history of Azerbaijan not only with cul-
tural and historical monuments but also with prominent
figures of Science, Education, and art. This land, this

mysterious city, has a special place in history with out-
standing personalities like Gasim Bey Zakir, Khurshid-
banu Natavan, Mir Mohsun Navvab, Najaf Bey Vezi-
rov, Abdurrahim Bey Hagverdiyev, Firidun Bey Ko-
charli, Ahmad Bey Agaoglu, Yusif Vazir
Chamanzaminli, and others. Shusha is known in the
world as the cradle of mugham. It is from this Saba that
Shusha is called " the conservatory of the South Cauca-
sus." and "the temple of Azerbaijan music."”

British travelers and scientists C.Morye and
R.Burter were impressed with the beauty and nature of
Shusha and expressed valuable views on its antiquity
and history. According to Morye, Shusha was a human
settlement even before the era. R.Burter writes that"
there are stone buildings, wide streets with stone floors,
as in European cities not elsewhere in the Caucasus in
Shusha, and the remains of beautiful baths reminiscent
of ancient Roman Baths."

On 1992 May 8, during the 29 years of occupation
of the ancient music and cultural center of Azerbaijan-
Shusha city by the Armenian army, 25 schools, 31 li-
braries, 20 health institutions, 17 clubs, 8 Culture
houses, 4 technical schools, and 2 institutes branches, 7
kindergartens, 4 cinemas, 5 cultural centers and Parks,
2 sanatoriums, 2 hotels, filial of Azerbaijan Carpet
State Museum, of the tribe of Issachar. Houses inhab-
ited by Suleyman Sani Akhundov, Najaf Bey Vezirov,
Yusif Vazir Chamanzaminli, Khan Shushinsky, Sadig-
jan, Jabbar Garyagdioglu, State painting gallery, house
museums of Uzeyir Bey Hajibeyli, Bulbul, Springs,
Historical Sites, caravanserais and many monuments
were destroyed.
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It should be noted that several cities in the world
are distinguished by high and devoted attitudes to cul-
ture, science, education, art, and music permeated with
every stone, castle, and atmosphere. These are Vienna
of Austria, Naples of Italy, and Shusha of Azerbaijan.
The city of Shusha, called "Conservatory of the East,"”
which is famous for Pastures Turshsu, at an altitude of
1403 meters above sea level, has become the most rest-
ing place for guests as a resort, as if it were a work of
art painted by some artist with great love, made by the
architect with special taste, Jabbar Garyagdi Oglu,
Gurban Pirimov, Islam, the Quran, the Hadith (Sahih
al-Bukhari, Sahih Muslim, and Sahih al-Bukhari). Sev-
eral other art figures, such as Sara Gadimova, were also
from her homeland. The melancholy of Jabbar, Khan,
Bulbul, the sound of the victim's tar, the burning and
soul-touching music of Uzeyir Bey's leyli and Majnun
opera, The Spirit of Koroglu's overture, the blood-
blowing sound, the plotline of "Arshin mal alan," "O
olmasin, bu olsun” musical comedies that make you
smile and at the same time make you think was inspired
by Shusha soil, water, air, and steep rocks.

For this reason, the soul of every Azerbaijani
sings, coarsens, and makes you laugh. The power of the
nature and water of this city is that the works of great
Uzeyir Bey are met with great applause in almost all
countries of the world and cause great interest and dis-
cussion. His musical comedy "Arshin mal alan™ gained
wide popularity. Work in English, German, Chinese,
Arabic, Persian, Polish, Ukrainian, Belarusian, Geor-
gian, etc. (About 70) translated into languages, Mos-
cow, lIstanbul, New York, Paris, London, Tehran,
Cairo, Beijing, Berlin, Warsaw, Sofia, Budapest, Bu-
charest, etc. it was staged on the stage of 120 theatres
and was repeatedly screened. Another famous operetta
by hajibeyov" O olmasin, bu olsun "was screened in
Yalta in 1919 and for the second time in 1956 in the
film studio Azerbaijan film.

Conclusion

The personalities of Shusha have contributed to
the development of Azerbaijani art, culture, and world
culture. That is why Shusha left its mark in history as
an irreplaceable city and an impregnable fortress of
Azerbaijan. Shusha has become the Pearl of the Cauca-
sus with its beauty and rich culture. Our Shusha was
occupied on May 8, 1992, and was liberated on Novem-
ber 8, 2020, by the Armed Forces of Azerbaijan. The
Order of the President of the Republic of Azerbaijan
Ilham Aliyev, January 5, 2022, was declared the "Year
of Shusha" in the Republic of Azerbaijan. Currently,
the president of the Republic of Azerbaijan, llham Ali-
yev, is restoring the cultural monuments destroyed by
Armenians, our national and spiritual wealth, and the
infrastructure for the return of the population to their
native lands. We return home with the motto" Shusha,
you are free " (Mr. Ilham Aliyev).
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The article provides biocenotic data on gray-brown (chestnut) soils of the Garabakh steppe (KNEB, Su-
Govushan) before the outbreak of hostilities. Given that soil pedobionts are the most sensitive to pollution, soil-
forming agents, the article shows the abundance, biomass of the main groups in virgin and developed (vineyard,
grain, cotton, alfalfa) cenoses, as well as the energy of food consumed by lumbricides. Analyzing the available
data, as well as literary sources, it became necessary to study soil-biological indicators and characteristic changes
in the studied biotopes in the post-war period. The complex of necessary restoration and reclamation works is also

indicated.
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Introduction

In modern soil science, in particular for soil diag-
nostics, biological methods are increasingly used.
Plants, invertebrates, microorganisms of various sys-
tematic groups react quite quickly to changing condi-
tions and can serve as indicators of soil properties and
the processes occurring in it.

For diagnostic purposes, soil pedobionts, as well
as their metabolic products, have certain advantages
over data on soil morphology, chemistry, and mineral-
ogy, since the latter characterize mainly conservative
features and properties of soils.

Communities of living organisms (pedobionts) in-
herent in different soils reflect mainly the dynamic
properties of the soil. Therefore, the data of biological
studies represent objective indicators (indicators) of the
current regime of soil life.

The use of complexes of soil invertebrates, micro-
organisms, and products of their vital activity that in-
habit the soil, differing in their ecological and biologi-
cal diagnostics of soil types, clarification of their gene-
sis, as well as for assessing the soil in order to increase
its fertility and crop yields.

Soil biodiagnostics is currently gaining relevance,
since it is closely related to the issues of increasing soil
fertility and productivity of agricultural plants, protect-
ing the environment from destruction and various
forms of pollution.

Research methodology

The studies were carried out on the example of
gray-brown (chestnut) soils of the Garabagh steppe. As
objects of study, virgin biotopes under natural vegeta-
tion (wormwood-ephemeral community) and irrigated

agrocenoses (vineyard, cereals, cotton, alfalfa) were
chosen.

These biocenoses were located on the territory of
the Karabakh Scientific and Experimental Base
(KNEB), not far from the Su-Govushan residential
area, which for a long time (about 30 years) was sub-
jected to military aggression.

Considering that biological agents (plants, pedobi-
onts, microorganisms) of soil formation most sensi-
tively react to any form of anthropogenic impact (in-
cluding military ones), we tried to approach this issue
in a comprehensive manner from monitoring positions.
First, the plant formation was refined, and then the soil
biota and their trophic structure were taken into account
[2,1].

Results and discussions

Initially, complexes of soil invertebrates and their
quantitative indicators were studied (table 1). Virgin
cenoses (under natural vegetation) are inhabited mainly
by xerophilic groups among which insects (Insecta)
dominate, with a complete absence of Lumbricidae
(Lumbricidae), diplopods (Diplopoda) and representa-
tives of other mesophilic groups.

The average number of invertebrates in the virgin
area was 10.7 ind./m? with a biomass of 1346 mg/m?2,
On agrocenoses, xerophilous species disappear, and the
number and biomass of moisture-loving groups in-
crease. The largest number of 50.7 ind./m? and biomass
of 10458 mg/m? were recorded on long-term irrigated
soils under the vineyard.

The number and biomass of invertebrates on long-
term irrigated soils under cereals and cotton, respec-
tively, are 27 ind./m?, 6050 mg/m? and 7.3 ind./m? 1082
mg/m? [1].
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Table 1

Abundance and biomass of invertebrates in individual cenoses
of gray-brown (chestnut) soils

Biocenoses Abundance, ind./m? Biomass, mg/m?
Virgin _ (wormwood-ephemeral 11.0 1346
community)
Agrocenoses: vineyard 50,7 10458
Irrigated cereals 6050
Cotton plant 1082

Graphic relationships in soil invertebrate commu-
nities of the studied soils of the virgin cenosis are dis-
tinguished by a large number of phytophages - 66.4%,
saprophages and predators account for 3.7% and
29.9%. On irrigated soils, saprophages predominate,
making up 82.6%, 93.6% and 94.7% for individual ce-
noses.

As is known, the mass of processed plant material
is a measure of the activity of soil saprophages and de-
termines their relative importance in the energy flow
through the ecosystem. Studies have established that in
individual cenoses of gray-brown (chestnut) soils, the
energy of food consumed by the activity of Lumbri-
cidae differs significantly from each other [4] (table 2).

Table 2

Energy (kcal/m?) of food consumed by earthworms for individual cenoses
of gray-brown (chestnut) soils

Virgin soil Agrocenoses
Invertebrates Wormwood-ep_hemeral Alfalfa Vineyard
community
Lumbricides 1,16 229,50 24,05

The soil cover is one of the most powerful regula-
tors of the chemical composition of the atmosphere and
hydrosphere. Preservation and improvement of the soil
cover in conditions of intensification of agricultural
production, development of industry, transport is pos-
sible only with well-established control over the use of
all types of soil and land resources.

Environmental pollution has become the most se-
rious environmental and economic problem of the
country. Natural landscapes and, in general, living mat-
ter are significantly affected by anthropogenic and
technogenic pressure, under the influence of escalating
global ecological and regional processes, which include
military operations [3].

Considering that the studied gray-brown (chest-
nut) soils (Su-Govushan) are located near military op-
erations, it is natural that natural landscapes and agro-
cenoses experience the most severe technogenic (mili-
tary) pollution. Wastes of various chemical
compositions (including phosphorus) from exploding
shells, mines and other military resources enter the soil,
which ultimately change not only the general state of
landscapes, but also disrupt the evolutionarily estab-
lished coenotic connections between all components of
the biogeocenosis.

One can only imagine what changes may occur in
such extreme cases:

1) the current physical and geographical state of
natural landscapes is being disrupted;

2) the natural vegetation cover is degraded, the
dominant plant species are reduced, their phytomass is
reduced,;

3) degrade complexes of soil pedobionts involved
in the processes of decomposition and humification of
organic residues;

4) the activity of biological (biochemical, micro-
biological, zoological) processes is disturbed,;

5) the structure and characteristics of morphoge-
netic profiles of natural and cultivated soils change;

6) the physical and chemical parameters of gray-
brown (chestnut) soils change quantitatively and quali-
tatively, erosion processes differ;

7) the ratio of individual trophic (according to
food specialization) groups of soil organisms is signif-
icantly disturbed;

8) the soil accumulates chemical components, dif-
ferent in their toxic, carcinogenic properties, heavy
metals;

9) substances that persist in nature for a long time,
capable of causing diseases and thereby changing the
epidemiological state of the environment, can be in-
volved in the biological cycle (at a food price);

10) the transformation of solar energy in separate
blocks of natural and cultivated cenoses is disrupted.

Therefore, first of all, it is necessary to carry out
detailed monitoring studies of soils subjected to anthro-
pogenic-technical (military) impact. At the same time,
efforts should be concentrated on studying the main
patterns of evolution of natural landscapes with a view
to their rational use.

Ecological zoning is one of the necessary ways to
achieve this goal [3].

Based on the foregoing, it is necessary to dwell on
some expediently carried out restoration and reclama-
tion work:

1) organizational and economic activities - pro-
vides for the justification and preparation of an action
plan, and ensuring its implementation;

2) agrotechnical measures - include phytomelio-
rative methods, anti-erosion treatment, the use of or-
ganic and mineral fertilizers, regulation of livestock
grazing;

3) forest reclamation activities - includes the cre-
ation of forest protective plantations;
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4) hydrotechnical measures - includes the creation
of hydraulic structures for regulating water resources;

5) soil mapping.

Thus, the zoning of the soils of Azerbaijan in
terms of resistance to pollution by various technogenic
wastes is possible only on deep scientifically based
studies.

Conclusion

1. Some hiocenotic data on gray-brown (chestnut)
soils before the outbreak of hostilities are given.

2. The necessity of monitoring these soils in the
post-war period and the expediency of carrying out res-
toration and reclamation work are noted.
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Abstract

To ensure the stability of the Georgian banking system, it is important to define supervisory strategies in
accordance with international best practice and to develop recommendations for the introduction of International
Financial Reporting Standards. Effective external auditing by commercial banks is possible through the
introduction of external audit mechanisms and an effective communication framework developed within EU
practice, which will help audit firms to plan their activities properly and draw conclusions within international

auditing standards.

The measures defined by the audit regulatory documents developed by the National Bank of Georgia are
evaluated, the introduction of which will increase the quality of the audit, improve the control system and it

increase the reliability of the audit services as well.

Conclusions have been drawn on improving the quality management system of the audit and its regulation,
financial transparency, oversight policies, and fulfilling EU obligations.

Keywords:audit of banking system, effective communication, audit quality.

The Georgian banking system has endured the
shock of the COVID-19 pandemic and its resilience has
been increased. The effort to increase the resilience of
the financial system is a continuous process and it is
achieved through a combination of macroprudential
measures focused on the banking systemand individual
financial institutions. [1] There is uncertaintyabout the
further development and consequently economic
forecastsof the banking system.

A temporary supervisory plan has been developed
by the National Bank of Georgia, which allows the use
of capital and liquidity buffers under the financial stress
of the banking sector and it actively continues to work
to promote the sustainability and financial stability of
the financial system.According to the supervisory
strategy of the National Bank of Georgia for 2020-
2022, [2] approximation to international accounting
and auditing standards is one of the supervisory
priorities set for 2020-2022. The National Bank has
developed a guide switching financialreporting to
intenrational standards considering international
practice [3] and a guide for effective communication
between audit firms and the National Bank. [4]

In order to fully switch to IFRS, the National Bank
of Georgia will have to prepare supervisory reports in
accordance with IFRS standards, and calculate the
supervisory indicators based on updated instructions.
The National Bank has introduced the FINREP
reporting form and additional reports used in EU
practice to provide financial information to commercial
banks. FINREP Supplemental Form is price based. The
successful completion of the project of transition to
IFRS in the banking sector of Georgia will be possible
with the active involvement of internal and external
audit specialists and local experts with international
experience and by training of banking sector staff.

Communication issues between the National Bank
and audit firms are regulated by the Law of the National
Bank of Georgia [5], which sets out the requirements

for the National Bank to share information with audit
firms, as well as to obtain information from the audit
firm and to maintain and process confidential
information. Communication with the supervisory
authority is another helpful source for the audit firm in
identifying, assessing, and responding to material risk.

External auditors have an important role to play in
maintaining the reliability of financial statements as
they determine whether IFRS complies with
International Financial Reporting Standards. Internal
audit deficiencies may be identified during the audit,
which will be taken into account by the Supervisory
Service in further activities.

The purpose of the guidelines for effective
communication between audit firms and the National
Bank developed by the National Bank of Georgia is to
establish the fundamental principles by which
communication and cooperation between the
supervisory body and audit firms should be conducted.
It provides a general communication framework,
principles, and a standardized communication plan. To
fulfill the above mentioned requirements, banks will
have to take significant steps towards professional
development of employees, such as the process of
professional certification of internal audit, training,
seminars, conferences, software updates, introduction
of real-time audit components, development of data
analysis process, optimization of remote internal audit.

In order to establish a modern culture of external
audit in the Georgian banking system, it is necessary to
develop external audit mechanisms for commercial
banks on the basis of recommendation documents
adopted by the Basel Committee on Banking
Supervision, EBA of the European Banking Authority,
and the World Bank. It is also important to learn from
international practice and strengthen cooperation with
foreign partners.

An external independent audit is one of the
important monitoring mechanisms that alleviates the
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problem of the firm and limits the opportunistic
behavior of managers. [6] To reduce the expenses of the
firm, the auditor should detect and report any financial
reporting errors as precisely as possible. [7] The higher
the qualification of the auditor, the higher the quality of
the audit. As an important part of information
disclosure systems, the quality of the audit directly
affects the quality of the accounting information and in
turn influences the decisions and actions of the
accounting information user. Therefore, the study of
the determinants of an audit quality has a great
theoretical and practical importance. [8]

The European audit regulation states that effective
communication must take place between the
supervisory body of credit institutions on the one hand
and the audit firms on the other hand that will carry out
the statutory audit of credit institutions. The obligation
to comply with this requirement applies to both parties
that take part in the dialogue [9]

The most important component of the control of
audit firms is the internal firm control of the quality of
audit services, which helps to increase their reputation.
When selecting audit firms by the supervisory body,
priority should be given to those audit organizations
that have an effective internal quality control system.

According to the guidelines for effective
communication between audit firms and the National
Bank, in order to improve communication between the
supervisory body and audit firms, the following issues
should be taken into consideration: financial stability,
sustainability and security of the banking system;

practices, adaptive and flexible communication to-
wards unexpected events, a correct vision of roles and
responsibilities of each party, protection of
confidentiality requirements.

In examining the key components of the IFRS
transition in the Georgian banking sector, the external
auditor should address the following issues in his / her
audit report prepared in accordancewith the
International Financial Reporting Standards (IFRS)
Guide: updated reserve policy, calculation of
supervision rates, coefficient of Leverage, coefficient
of interrelated and related parties, coefficient of liquid-
ity hedging and open currency position, coefficient of
net financing and IRRBB. In order to carry out an
external audit effectively, a commercial bank should
assist audit firms at the initial stage of audit planning
and provide relevant regulatory information.

According to theoretical sources, accurate reflec-
tion of facts it is more important than all other princi-
ples, among them the principle of proper attention. An
accounting unit is obliged to observe the rule of the ac-
curate reflection of facts — the basis for business ac-
counting. In connection with this, we think that audi-
tor’s report shall be added one more article in which
there will be mentioned similar cases, their quantity and
results. The addition of such article will allow the con-
sumer to obtain real information about an actual ac-
counting unit. For consumers it is important if financial
statement is prepared according to the corresponding
legislative base, but for making of decisions of eco-
nomical character it is more important if financial state-

effectiveness  of the  banking  supervision  ment reflects accurate facts. [11]
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According to the requirements of the second arti-
cle of Georgian law “On business accounting, reporting

and audit” companies are divided into following cate-
gories [11]:

TYPES OF COMPANIES, CRITERIA OF THEIR DEFINITION; REQUIREMENTS OF ACCOUNTING

AND AUDIT
Company type Assets Turnover Workers Preparation of Publication Obligatory
(GEL) (GEL) accounts audit
4 category (so called <1000 000 <2 000 000 <10 By simple rule No No
micro)
3 category (so called <10 000 000 <20 000000 <50 IFRS for SME  Shortened No
small)
2 category (so called <50 000 000 <100 000000 <250 IFRS for SME  Complete Yes
medium)
1 category (so called >50 000 000 >100 000 000 >250 IFRS Complete Yes
large)

Requirement of accounting according to IFRS exists since 2000.
* For 3-4 categories companies accounting requirements are simplified (by existed law they were requested IFRS

for SME).

**For 1-2 category companies there was added request of audit what will be met by majority (from applicable

request of obligatory audit and business parameters).[11]

Audit firms should adhere to the following basic
principles in accordance with international auditing
standards. Shared information should be relevant to
both parties, effective communication between the
supervisory body and audit firms should be established
through appropriate communication channels, and
competent persons should be involved in the
communication. The frequency of communication
should depend on the timely sharing of relevant
information.

In order for a commercial bank to conduct a
quality audit of a commercial bank in accordance with
the “Effective Communication Guide”, the auditing
firm should group the issues under the following order:
commercial bank risk profile and business
environment, corporate governance and internal audit,
commercial bank continuity accounts and explain
explanatory notes, audit reports, and auditor
communications with the bank's governing body,
supervisory body, or audit committee on important
issues of financial reporting and control functions, key
findings and conclusions of audit procedures, oversight
assessments, and actions.

The National Bank has developed a rule for
mandatory audits and disclosures in the consolidated
financial statements of commercial banks [12], which
regulates key issues related to the audit of financial
statements ofa commercial bank, its relationship with
the National Bank, and external audit firms. The
minimum criteria for selecting an audit firm are also
pre-written. The registry of the accounting, reporting
and auditing supervision service of Georgia provides
information on audit firms, which will facilitatebanks
in the process of selecting an audit firm.

Audit quality is an important part of an infor-
mation disclosure system that directly affects the qual-
ity of accounting information, leading to stakeholder
decisions and actions. Recent studies have shown that
the personal characteristics of signatory auditors are as-
sociated with audit quality. The findings of the study
"The Role of Auditors' Characteristics in Audit Qual-

ity" confirm that the diversity of signatory auditors re-
duces the quality of audits due to the corresponding in-
crease of conflicts and contradictions. It has been dis-
covered that a higher level of diversity in the audit team
is associated with a lower probability of issuing non-
standard audit reports, a higher probability of changing
financial statements, and a higher degree of revenue
management. The study has discovered that female au-
ditors were more likely to issue altered audit opinions
than male auditors. Further analysis indicates that cor-
porate governance, the characteristics of the signatory
auditor, and the audit firm reduce the impact of audit
team diversity on audit quality. There are two com-
pletely different views on the role of team diversity in
theoretical analysis and empirical research. Some pro-
ponents of team diversity argue that diversity leads to
more knowledge and insights, which helps the team
consider complex problems from different perspectives
and improve the level of communication and collabo-
ration that ultimately increases their effectiveness. Op-
ponents of team diversity perceive such diversity as a
barrier to knowledge, a source of conflict between team
members, and a clash of opinions, which leads to divi-
sions and ultimately reduces team effectiveness. [13]

Based on the above mentioned theory and
research, it can be concluded that banks should pay
attention to the individual characteristics of the
signatory auditors while selecting an audit firm and try
to reduce the diversity of auditors.

The audit firm should conduct an audit
thoroughly, for example on the basis of a complete tax
return rather than specific items, to reduce the chances
of missing a non-compliance. As a result, the rights of
consumers and investors will be better protected, the
transparency of the financial situation of the banking
sector will be significantly improved. The management
of a commercial bank is committed to establishing
effective communication with audit firms in order to
conduct a quality and external audit in accordance with
the principles of comprehensive international reporting
on an annual basis, in order to establish an objective
financial position and ensure sound management. The
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recommendations developed by the supervisory
authorities should be constantly updated in line with
international best practices, which will improve the
quality of the audit and the oversight policy. It is also
important to continue the EU's active support for
strengthening and developing reform in the Georgian
banking sector. The banking system will be able to
successfully switch to international auditing standards
if Georgia faithfully fulfills its EU obligations.
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Abstract

The aim of the article is to study the role of the new Code of Criminal Procedure in the legal regulation of
the criminal process in the Republic of Azerbaijan.

Research methods: When writing the article, methods of systematic analysis, generalization of normative
scientific and practical materials, a historical approach and other methods were used. The author analyzed the data
in a coordinated form using general and special scientific methods.

The scientific novelty of the article. For the first time in the Azerbaijani legal scientific literature, the fea-
tures of the legal regulation of the criminal process were systematized on the basis of the recently ratified Code of
Criminal Procedure of the Republic of Azerbaijan.

It is noted that normative legal acts that are adopted with the aim of ensuring legal regulation of various
spheres of public life form the necessary legislative framework for this sphere. The legislative framework ensures
the normal development of public relations with the provision of legal regulation of various issues related to the
relevant field.

Emphasizing the importance of legal regulation along with various spheres of public relations, it is noted that
the legal norms of the criminal process regulate issues related to the content of relevant social relations and deter-
mine the rights and obligations of participants in these relations. In this case, the procedural rules determine how
it is possible to realize the rights and obligations of citizens, which are reflected in these norms. Thus, the proce-
dural rules reflect the executive mechanism of legal norms as a guarantor of the implementation of these norms.

In conclusion, the author, summarizing the presented analytical material, notes that in states that have a
continental legal system, normative legal acts are a source of law, therefore these states need a perfect legislative
base for regulating legal relations.

It is noted that:

- The continental legal system operates in the Republic of Azerbaijan and its legal system is periodically
reformed at the call of time. It is emphasized that the main objectives of the reforms are to create a rule of law in
Azerbaijan, adapt legislation to the current situation and, most importantly, ensure the rights and freedoms of man
and citizen;

- criminal procedure law is a procedural law, on the other hand, it belongs to state law, therefore state power
plays a major role in criminal procedural relations. Before analyzing the specifics of regulation of criminal proce-
dure law and regulatory legal acts, including in the criminal procedure legislation, it is very necessary to clarify
the scope and features of criminal procedure relations.

AHHOTAIUSA

He.ﬂb CTAaTBbH 3aKII0YACTCS B UCCIECOJOBAHNUN POJIX HOBOT'O YTOJIOBHO-TIPOLIECCYAJIBHOI'O KOJICKCAa B IPAaBOBOM
pEryJIUpOBaHUN YTOJIOBHOTO Tporiecca B PeciyOmuke AzepOaiipkaH.

MeTOZlbI HCCJICA0OBAHUA: HpI/I HAIlMCaHUHU CTAaThbU OBLIM HCIIOIL30BaHbI METOAbI CUCTEMATUYCCKOI'O aHa-
Jin3a, 0606IIICHI/IH HOPMATUBHBIX HAYYHO-IPAKTUYCCKUX MAaTCPUAJIOB, I/ICTopI/I‘leCKI/Iﬁ noaxoa v Ap. METOAbI. AB-
TOp aHAJTU3UPOBAI JAHHBIC B CKOOPIUHUPOBAHHONW (OPME € MOMOIIBI0 OOIIMX U CTEIMAIbHBIX HAyYHBIX METO-
JOB.
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HayuyHnasi HOBU3HA cTaThH. BriepBrie B a3zepOaiipkaHCKOHN FOpUINYECKON HAYIHOU JIMTEepaType ObLIN CH-
CTEeMaTHU3UPOBAHBI OCOOCHHOCTH MPABOBOTO PETYIMPOBAHUS YTOJIOBHOTO IIPOIIecca, HA OCHOBE HEAaBHO paTu(u-
UPOBAHHOTO YTOJIOBHO-TIponieccyanbHoro Konekca PecriyOnuku AsepOaiimxaH.

OtMeuaeTcsi, 4YTO HOPMaTHBHO-TIPABOBBIE aKThl, KOTOPbIE IPUHUMAIOTCS C 1I€IbI0 00ECIIEYECHUs IPAaBOBOT'O
PEeryJIMpOBaHus Pa3In4HbIX cep 0OIecTBEHHO XKU3HH, 00pa3yloT HEOOXO0AUMYIO 3aKOHOATENIbHYI0 0a3y s
9T0i1 cepsl. 3akoHONaTeNbHAs 0a3a o0ecreunBaeT HOPMAIBHOE Pa3BUTHE OOIIECTBEHHBIX OTHOIICHHH ¢ obecrie-
YEeHHEM IPABOBOT'0 PETYJIMPOBAHUS Pa3IMYHBIX BOIPOCOB, OTHOCAIINXCSI K COOTBETCTBYIOIIEH cdepe.

[MomyepkuBasi BaXHOCTh MPABOBOIO PETYJIMPOBAHUS HA Py C PA3IMYHBIMU chepaMu OOIIECCTBECHHBIX OTHO-
LIEHUH, OTMEYaeTcs, YTO IPABOBbIE HOPMbI YTOJIOBHOT'O IPOLIECcCa PETYJIUPYIOT BOIPOCH!, CBSI3aHHBIE C COIEpKa-
HHEM COOTBETCTBYIOIINX OOIIECTBEHHBIX OTHOMICHUH M ONPEICIIIOT IIpaBa M 00I3aHHOCTH YIaCTHHKOB 3THX OT-
HomeHni. B aToM ciydae, mporeccyaibHbIe HOPMBI OTIPENEIIOT TO, KaK MOJKHO pealn30BaTh IpaBa U 00s3aH-
HOCTH TPaKIaH, KOTOPBIE OTPaKeHBI B 3TUX HOpMax. TakuMm oOpa3om, IpoleccyaabHble HOPMBI OTPaXKaroT
WCIIOJIHUTENIbHBII MEXaHU3M IIPABOBBIX HOPM KaK rapaHTa peajlu3alyy 3TUX HOPM.

B 3aximouennn aBTop, 00001125t IPEICTABICHHOTO aHAJIMTUYECKOT0 MaTepraa, 0TMEeYaeT, 4YTo B rocyiap-
CTBaX, UMEIOLIUX KOHTUHEHTAIBHYIO IPABOBYIO CUCTEMY, HOPMATHBHEIE MPABOBBIE AKTHI SIBJISIOTCS HICTOYHUKOM
npaBa, MO3TOMY 3TH TOCYIapCTBa HY)KJalOTCSl B COBEPILEHHOW 3aKOHOATEIbHOM 0a3e Il peryIMpoBaHus mpa-
BOBBIX OTHOIICHUH.

OtmMmeyaeTcs, 4To:

-B AzepOailxanckoil Pecriy0Omrke nelicTByeT KOHTHHEHTa IbHAs IPaBOBasi CUCTEMa U €ro NpaBoBasi CUCTeMa
nepuoauaeckoro pegopmupyercs o 30By BpemeHu. [lomquepkuBaeTcs, 9T0 OCHOBHBIMH IEJISIMH IIPOBEACHUS pe-
(hopM ABISAIOTCA CO3JaHHE MPABOBOTO TOCYIAapCcTBa B AzepOaiikaHe, aganTanus 3aKOHOIAaTeIbCTBA K TeKyIIei
CUTYyaIlU{ U, 9YTO HanOoIee BasKHO, 00ECIIeUeHUE MPaB U CBOOO]T YeNIOBEeKa U TPaKIaHNHA,

-YT0JIOBHO-IIPOLIECCYATIBHOE MPABO - 3TO NPOLECCYANbHOE MIPAaBO, C IPYTOM CTOPOHBI, OHO IPUHAIEKUT IOC-
YAapCTBEHHOMY IpaBy, NO3TOMY FOCYJapCTBEHHAs BJIACTh UIPAET IJIaBHYIO POJb B YrOJIOBHO-IPOLECCYATbHbIX
otHOmeHMAX. [Ipexe yeM aHaIM3UPOBaTh OCOOCHHOCTH PETYIHUPOBAHUS YTOJIOBHO-TIPOIECCYallbHOTO TIpaBa U
HOPMaTHBHO-TIPABOBBIX aKTOB, B TOM YHMCJIE M B YTOJIOBHO-NIPOLIECCYAILHOM 3aKOHOJATENILCTBE, OYEHb HEOOXO-

JAUMO MPOSACHUTH OXBAaT U 0COOCHHOCTH YTOJIOBHO-IIPONLICCCYAIBbHBIX OTHOIIICHH.

Keywords: code of criminal procedure, legal regulation, criminal procedure, continental law, legal reforms
KiroueBble ciioBa: YTOJIOBHO-TTPOLECCYAJIBHOTO KOJCKC, IPAaBOBOC PETYJIMPOBAHUC, yFOHOBHI)II7I mpouecc,

KOHTHHEHTAJIBHOE TIPaBO, IIPaBOBBIC pehopMBbI

Introduction

It is certain that human beings are in constant in-
teraction with the social environment and with each
other, as they are a social being and live in a society. It
is very important for the order and continuity of the so-
ciety to continue these social relations in peace and se-
curity. In this respect, social life needs legal peace and
tranquility. The necessity of regular social relations of
human beings also requires the existence of certain
rules that regulate the relations of human beings with
the society and with other people as a social being for
the establishment of social peace and peace. People try
to live in a society by putting these rules with the law
and renouncing their rights and freedoms. Social peace
and peace directly affect the rights and freedoms of in-
dividuals, as well as the fundamental rights and free-
doms of individuals (Yenisey F., Nuhoglu A.;2018; 15,
p.69). For this reason, the duty of law in general and
criminal procedure law in particular is to protect the
fundamental rights of the individual and to ensure
peace and peace in society. In summary, we can say that
the set of rules regulating the relations between people,
the state, society and legal persons is law.

The aim of the article is to study the role of the
new Code of Criminal Procedure in the legal regulation
of the criminal process in the Republic of Azerbaijan.

Normative legal acts which are adopted for the
purpose of providing legal regulation of different
spheres of public life form the necessary legislative
base for this sphere. The legislative base ensures the
normal development of social relations with providing

legal regulation of different issues belonging to appro-
priate area.

In legal science, as well as in practice two types of
legal norms are differed:

— Material norms;

— Procedural norms.

Material norms regulate issues related to the con-
tent of appropriate public relations and determine rights
and obligations of participants of these relations. But
procedural norms determine that how can realize rights
and obligations which are showed in the material
norms. Thus, procedural norms reflected the executive
mechanism of material norms as the guarantor of the
implementation of these norms.

In the states which have continental legal system,
normative legal acts are the source of law, that’s why
these states need perfect legislative base for regulating
legal relations.

According to the first paragraph of article 148 of
the Constitution of Republic of Azerbaijan, legislative
system consists of the following normative-legal acts::

— Constitution;

— acts accepted by referendum;

- laws;

— orders;

— decrees of Cabinet of Ministers of the Azer-
baijan Republic;

— Normative acts of central executive power
bodies (Constitution of the Republic of Azerbaijan -
2016, 1, a. 148)

This article shows that, the Republic Azerbaijan
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has continental legal system. After getting independ-
ence, many reforms are carried out in Azerbaijan. The
main targets of carrying out reforms are establishing le-
gal state in Azerbaijan, adapting legislation to the cur-
rent situation and most importantly providing human
and citizens' rights and freedoms. When legal reforms
were implemented, many codes were being adopted.
The one of these codes was Criminal Procedural Code.

Research methods

When writing the article, methods of systematic
analysis, generalization of normative scientific and
practical materials, a historical approach and other
methods were used. The author analyzed the data in a
coordinated form using general and special scientific
methods.

The scientific novelty of the article

For the first time in the Azerbaijani legal scientific
literature, the features of the legal regulation of the
criminal process were systematized on the basis of the
recently ratified Code of Criminal Procedure of the Re-
public of Azerbaijan.

Statement of the main material

Criminal procedural law is procedural law, on the
other hand, it belongs to state law, that’s why state
powers play as a main role in criminal procedural
relations. Criminal procedural law contains executive
mechanism of material norms and regulates relations
which appear in this sphere. Before analyzing the fea-
tures of regulation of criminal procedural law and nor-
mative legal acts including in criminal procedural leg-
islation, it is very necessary to clear the coverage and
features of criminal procedural relations.

Criminal procedural law consists of  norms
which regulate criminal procedural relations. Accord-
ing to theory of law, it can approach to criminal proce-
dural relations in two forms: wide and narrow. In wide
meaning, legal relation is understood a special form of
social interaction which appears objectively before the
law. But in narrow meaning, legal relation is under-
stood as one of the types of social relations which are
regulated by legal norms. In this time, the participants
have mutual and same rights and duties; they realize
their rights and duties in a specific order protected by
the state for providing their needs and interests (State
and Legal Theory. Textbook-2007, 2, p.206).

As a each legal relation criminal procedural law
consists of the following components:

— Object;

— Subject;

— Legal facts;

— Content.

A object of legal relations means that material or
non-material gifts which activities of participants of
legal relations directed .

A subject of legal relations means that people who
attend in the legal relations and have have mutual rights
and obligations. According to Criminal Code the per-
son who has reached age of 16 and is in a condition of
diminished responsibility can be a subject of criminal
acts. But the person who has reached age of 14 can be

subject of:

— deliberate murder,

— deliberate causing of heavy or less heavy harm
to health,

— kidnapping of the person, rape,

— violent actions of sexual nature,

— theft, robbery, extortion,

— illegal occupation of the automobile or

— other vehicle without the purpose of plunder,

— deliberate destruction or damage of property
under aggravating circumstances, terrorism,

— capture of the hostage,

— hooliganism under aggravating circumstances,
plunder or extortion of fire-arms, ammunition, explo-
sives and explosives,

— plunder or extortion of narcotics or psycho-
tropic substances,

— Reduction unsuitability of vehicles or means
of communication.

As a result, the common subject of criminal pro-
cedural relations is the person who has reached age of
16 and is in a condition of diminished responsibility ex-
cept cases mentioned the above.

Persons who have reached the age of fourteen at
the time of the commission of a crime, but have not
reached the age of eighteen, are considered minors. A
person's reaching the age of eighteen is taken not from
the date of his birth, but from the end of that day, that
is, from the beginning of the next day. Accurate deter-
mination of the age of a minor shall be considered as
one of the mandatory circumstances to be determined
during the proceedings on the case against him
(Decision of the Plenary Session of the Supreme Court,
13).

Legal facts are actions or events which are very
necessary to be appeared legal relations. Action which
reflects the features of criminal acts shall be legal facts
in criminal procedural relations.

Legal content contains mutual rights and obliga-
tions of the participants of legal relations.

First of all, it is very important to determine the
exact coverage of components which mentioned in the
above for providing normal development and effective
legal regulation of criminal procedural relations. These
only can be showed in criminal procedural norms. The
base of criminal procedural law is criminal procedure.
The definitions of criminal procedure are different in
legal literature. For some scholars, criminal procedure-
related to the activities of court, organs of investigation,
prosecution and is consists of legal norms which regu-
late relations appeared among these organs and partici-
pants of these relations (Criminal Procedure: Common
shares-2012, 3, p. 11). In this concept, criminal
procedure is charaterized as a area of law. Because it is
showed as a collection of legal norms. But in some
scholar’s opinion, “criminal procedure is a activity of a
court, organs of investigation, prosecution on starting,
investigation, judicial review and resolution criminal
cases . This activity which directed to fulfill the
obligations of justice is carried out on the basis of dem-
ocratic principles and in procedural form defined by
law (Jafarguliyev, M.A.-2008, 4, p. 6). In this mean-
ings, criminal procedure is analyzed as a activity. In
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Criminal Procedural Code criminal procedure is de-
fined as the following:

“Criminal procedure” means the totality of proce-
dures conducted and procedural decisions taken on
criminal prosecution” (The Code of Criminal Proce-
dure-2016, 5, p.7.0.3). As can be seen from here
criminal procedure is defined as a collection of acts and
decisions in Criminal Procedural Code.

Criminal Procedural law is an area of law showing
the norms which are very necessary to do during the
determination of wrongful acts. Determination is real-
ized as a result of activities of charge, defense and judg-
ment (Centel, Nur-2013, 6, p. 3.)

There are some principles which are very
important to understand the purposes and the features
of regulation of criminal justice. Some scholars venture
to formulate as the fundamental principles of criminal
justice the following list:

1. The person accused should have fair notice of
the charge against him, and a fair opportunity to make
answer, with the aid of witnesses and counsel. 2. The
tribunal which hears his case should be so constituted
as to be reasonably independent of executive or legis-
lative dictation as to the judgment to be pronounced. 3.
The sentence, in case of conviction, should be imposed
by that tribunal. 4. It should be promptly and publicly
made known to the convict. 5. In framing it regard
should be had (a) to the nature and gravity of the of-
fense; (b) to the intent of the offender, and the fault to
be imputed to him; (c) to the natural effect of the pun-
ishment awarded, in preventing the commission of sim-
ilar offenses, whether by himself or others, and in sat-
isfying the public conscience; and (d) when not capital,
to its possible utility in improving his moral character
(Baldwin, Simeon-1912, 7, p.1).

Criminal Procedural Code of the Republic of
Azerbaijan (after this CPC — G.A.) is confirmed with
the “Law on ratification, entry into force and the issues
of legal regulation related to it” which is adopted on
July 14, 2000. This code provides to collect all the leg-
islation on criminal procedure in the single act and al-
low implementing them effectively.

According to article 1.0.7 of Constitutional law on
normative legal acts of the Republic of Azerbaijan, cod-
ification is the process of collecting and restating the
law of a jurisdiction in certain areas, usually by subject,
forming a legal code (Constitutional law on normative
legal acts-2016 8, a. 1.0.7.).

The main purpose of Criminal Procedural Code of
the Republic of Azerbaijan is showed in article 1 of the
Code. The context of article is as the following:

“The legislation on criminal procedure of the
Azerbaijan Republic determines whether acts which
appear to be offences are criminal or not and whether a
suspect is guilty or not, and determines legal proce-
dures governing criminal prosecution and defense of
suspects or accused persons as provided for by criminal
law” .

In the article mentioned the above, relations in-
cluded the coverage of regulation of Criminal Proce-
dural Code. CCC is the legal base of activities of all
subjects who attend in criminal procedure. CCC adopts

the main idea of The Constitution of Republic of Azer-
baijan and directs to provide human and citizen’s rights
and obligation. CCC regulates the professional activi-
ties of judge, prosecutor, investigator and attorneys
who attend in criminal justice.

European Convention on Human Rights has been
integral part of legislation of Republic of Azerbaijan
since 2001 adopting of the Council of Europe. Azerbai-
jan accepts the type of incorporation from implementa-
tion. That is why the dominancy of international agree-
ments is adopted in Azerbaijan. Thus, according to ar-
ticle 151 of The Constitution of Azerbaijan: Whenever
there is disagreement between normative-legal acts in
legislative system of the Azerbaijan Republic (except
Constitution of the Azerbaijan Republic and acts ac-
cepted by way of referendum) and international agree-
ments wherein the Azerbaijan Republic is one of the
parties, provisions of international agreements shall
dominate (Constitution of the Republic of Azerbaijan-
2016, 1, a. 151). So protection of human rights and
respecting them are the duty of CCC.

The main duties of Criminal Procedural Code are
as the following:

The legislation on criminal procedure of the Azer-
baijan Republic is intended:

— to ensure that a person committing an act
which is considered an offence in law is detected and
held criminally responsible;

— to make it impossible for officials of the pros-
ecuting authority or judges acting on their own initia-
tive, to unlawfully suspect, accuse or convict a person
who is not guilty of an offence;

— to ensure that nobody can be illegally or need-
lessly subjected to coercive procedural measures or to
other restrictions on human and civil rights and liber-
ties.

As can be seen from the above, the main purpose
of CCC is protection of human rights. Overall, it should
be noted that, procedural law is the main provider of
implementation of human rights and freedom men-
tioned in material norms.

Another superior feature of the Code is showing
sources of the legislation on criminal procedure. The
legislation on criminal procedure of the Azerbaijan Re-
public consists of the following:

— The Constitution of the Azerbaijan Republic;

— This Code;

— The other laws of the Azerbaijan Republic;

— The international instruments to which Azer-
baijan is a signatory;

Values and the essence of public relations which
form in human change in parallel with changes in social
life. This also makes form and essence of criminal jus-
tice change. So, it is very necessary to change the legal
norms which regulate these types of relations. From
this point of view, normative legal acts have many ad-
vantages than other legal sources. Because they are
very operative and react all changes.

Before analyzing the sources of legislation on
criminal procedure, first of all, it is useful to explain the
meaning of legal source. Legal sources- the external
form of legal norms. Legal sources are special concepts
which are used to combine external forms of legal
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norms (Xropanyuk, V.N.-1995, 9, p. 95)

In the formal-logical meaning, legal sources are
means of reinforcement and existence of legal norms or
leader in legal practice (The common law and state the-
ory-2007, 10, p. 168). Methods and forms of expression
of legal acts are called sources of law in the legal
meaning (Malikova, M.F.-1988, 11,p. 49).

It is very essential to determine legal force of nor-
mative legal acts to time, space and people for knowing
of legal force of normative legal acts. Legal force of
normative legal acts shows obligation of
implementation to public relations.

CCcC s aform of codification of law which belong
to appropriate sphere of law, so it includes in normative
legal acts. According to Constitutional Law on
“Normative legal acts”, normative legal acts — is a
official document with certain forms which is adopted
by state authorities on the issues belonging to their
authorities defined by Contstitution, law, decree and
compulsory for everybody and adopted to carry out
repeatedly (Constitutional law on normative legal acts-
2016, 8, a. 1.0.1.).

According to article 3 of Criminal Procedural
Code, the legislation on criminal procedure of the Azer-
baijan Republic shall be in force throughout the terri-
tory of the Azerbaijan Republic without limitation,
apart from the exceptions provided for in Articles 3.3
and 3.4 of this Code.

Criminal procedures and the adoption and execu-
tion of criminal procedure decisions in the Azerbaijan
Republic shall be carried out in accordance with the
provisions of the legislation on criminal procedure in
force in the Azerbaijan Republic at the time (The Code
of Criminal Procedure-2016, 5, a.4)

During determining personal scope of legislation
on criminal procedure, first of all, it is very essential to
explain the definition of citizens, foreign citizens and
stateless persons.

A person having political and legal relations with
the Azerbaijan Republic and also mutual rights and ob-
ligations is the citizen of the Azerbaijan Republic. A
person born on the territory of the Azerbaijan Republic
or by citizens of the Azerbaijan Republic is the citizen
of the Azerbaijan Republic. A person is the citizen of
the Azerbaijan Republic if one of his/her parents is the
citizen of the Azerbaijan Republic (Constitution of the
Republic of Azerbaijan-2016, 1, a. 52).

Foreigners - persons who are not citizens of the
Republic of Azerbaijan but who possess citizenship of
another country (The law on the legal status of foreign-
ers and stateless persons-2016, 12, a. 2) Criminal pro-
cedure relating to foreign citizens or stateless persons
who are suspected or accused of committing an offence
shall be carried out in accordance with the provisions
of the legislation on criminal procedure of the Azerbai-
jan Republic (The Code of Criminal Procedure-2016,
5,a.5.1)

Constitutions of the Republic of Azerbaijan are the
basis of legislative system of the Azerbaijan Republic
and contain main ideas and principles which are very
necessary to all area of law. For examples, there are
many articles related to criminal justice: 32.4, 63, 54,
67, 68, 70 and e.g.

The title of article 63 of the Contitution is Pre-
sumption of innocence.

— Everyone is entitled for presumption of inno-
cence. Everyone who is accused of crime shall be con-
sidered innocent until his guilt is proved legally and if
no verdict of law court has been brought into force.

— A person under suspicion of crime must not be
considered guilty.

— A person accused of crime does not need to
prove his/her innocence.

— Proofs received against the law must not be
used when administering justice.

— Nobody may be accused of crime without the
verdict of law court.

The purpose of establishing the presumption of in-
nocence in criminal procedure legislation is to ensure
that no one is found guilty of a crime without a valid
court verdict, that suspicious circumstances are re-
solved in favor of the accused, and that the prosecution
is responsible for proving the person's guilt (Ibayev V.
2004; 16, p.386). The presumption of innocence should
not be construed as a concession to criminals. On the
contrary, the presumption of innocence, which protects
suspects or accused persons from unlawful repression,
should facilitate the prosecution and trial of real perpe-
trators. The presumption of innocence, assumed in
principle by the law of criminal justice, is an irreplace-
able right for the accused, and this right ensures that the
accused is acquitted until a verdict is handed down
(Kanadoglu O.K., 2009; 17, p.373).

Overall , the main principles and conditions of
criminal justice are mentioned in the Contitution of the
Republic of Azerbaijan.

The other source of criminal procedural legislation
is international conventions. For intances:

— The Universal Declaration of Human Rights
(10 December 1948);

— European Convention on Human Rights (4
November 1950) and additional Protocols;

— European Convention on Extradition (13 De-
cember 1957) and additional Protocols

— International Covenant on Civil and Political
Rights (16 December 1966) and additional facultative
protocols;

— International Covenant on Economic, Social
and Cultural Rights(16 December 1966)

— The Convention against Torture and Other
Cruel, Inhuman or Degrading Treatment or Punishment
(10 December 1984)

— UN Convention on the Non-Applicability of
Statutory Limitations to War Crimes and Crimes
against Humanity (26 November 1968)

— A single convention on narcotic drugs (30
march 1961)

— Convention on psychotropic substances , (21
February 1971)

— United Nations Convention against Illicit
Traffic in Narcotic Drugs and Psychotropic Substances,
(20 December 1988) and e.g.

Many provisions detecting the criminal acts, de-
termining the criminal responsibility, are showed in the
Convention mentioned the above.
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According to The Constitution and Criminal Pro-
cedural Code, the other legal source of criminal proce-
dural law is laws. CCC has a great role to collect all
legislation related to criminal procedure and as well as
to regulate the criminal procedural relations. But CCC
doesn’t regulate all legislation which related to criminal
procedure. There are also many laws that have different
norms which regulate appropriate relations. They also
include in the legislation on criminal procedure:

— Law on "State forensic examination activity";

— Law on “Operative-search activity";

— Law on “Intelligence and counter-intelligence
activities”;

— Law on "National Safety" and e.g.

It should be noted that, laws mentioned the above
include in legislation on criminal procedure. That is
why, including these laws in Criminal Procedural Code
is very reasonable.

The decisions of The Constitutional Court also in-
clude in legal sources of criminal procedural law. Be-
cause, according to the Constitution of the Republic of
Azerbaijan, Constitutional Court of the Azerbaijan Re-
public takes decisions as regards the questions of its
competence. Decisions of Constitutional Court of the
Azerbaijan Republic are obligatory all over the territory
of the Azerbaijan Republic. The decisions of the Con-
stitutional Court of the Republic of Azerbaijan shall be
published (Constitution of the Republic of Azerbaijan-
2016, 1, a 130.9). On the other hand, in some cases
mentioned inl1-3, 6, 7 in the paragraphs of the part I11
of Article 130 of the Constitution of Azerbaijan
Republic, normative legal acts may be considered
invalid with the decitions of the Constitutional Court of
the Republic of Azerbaijan. This case proves that, de-
cisions of the Constitution of the Republic of Azerbai-
jan possess superior force and the features of normative
legal acts. Although, they are showed as acts of norma-
tive character.

According to Constitutional Law on normative le-
gal acts of the Republic of Azerbaijan, acts of norma-
tive character have the following features:

— Adopted by state organs and local self-govern-
ment body:

It is intended for a limited range of subjects;
reflects the binding rules of conduct;

It is intended for continuous application;
An official document with certain forms.

From the features which mentioned the above a
limited range of subjects does not conform to the deci-
sions of the Constitutional Court. Because the decisions
of Constitutional Court express obligatory instructions
for unlimited range of subjects.

As a result of common analyzing, we can give
such a definition of legislation on criminal procedure:

Legislation on criminal procedure- determines the
legal procedure of carrying out criminal justice by
courts and investigative authorities.

Criminal Procedural Code which adopted in 2000
influences on the development of legislation on crimi-
nal procedure. Because, the CCC is prepared perfectly.
From 2000 Criminal Procedural Code has been
changed for several times. So it helps legislation to con-
form to current time, relations and position.

Another superior feature of Criminal Procedural
Code is regulating criminal relations thoroughly, deter-
mining exact cases which includes in the coverage of
its legal regulation. It helps to use criminal procedural
norms in practice easily. There are not only norms
about charge but also norms about dependence.

Criminal Procedural Code consists of two parts.
They are in the following:

— General;

— Special.

General part of Criminal Procedural Code is con-
sists of these sections:

— Main provisions;

— The courts and the parties to criminal proceed-
ings;

— Evidence and proof;

— Coercive procedural measures;

— Property matters in criminal proceedings;

— Confidentiality and time limits during crimi-
nal proceedings.

Special part is consists of these sections:

— Pre-trial conduct of the prosecution;

— Proceedings in the court of first instance;

— Proceedings in the courts of appeal and the su-
preme court;

— Proceedings concerning certain categories of
persons;

— Special proceeding.

In the modern time, the process of integration is
getting to grow day by day. It is observed by integration
of state, creating different contact among the state.
These processes help to develop internal and external
legislation. Because we can learn the international prac-
tice and the practice of different country.

After gaining independence, the Republic of Azer-
baijan, as a full member of the international commu-
nity, has chosen the path of building a democratic, legal
and secular state, recognizing the supremacy of univer-
sal values. Being a democratic, legal, secular republic,
the state power of Azerbaijan is limited only by law in
internal affairs, and in foreign affairs only by the provi-
sions arising from international agreements to which
the Republic of Azerbaijan is a party (Decision of the
Plenary Session of the Supreme Court; 14).

Nowadays, international cooperation is defined as
not the right but duties. All this allows to increase in the
demand of perform international obligations of states in
the necessary level. As noted above, international trea-
ties which adopted by the Republic of Azerbaijan are
parts of the legislation of the Republic of Azerbaijan
legislation and have direct legal force in the country. In
other words, the authorities who implement the law are
able to rely on these treaties.

However, some international treaties, it is not pos-
sible to carry out for objective reasons. Thus, interna-
tional treaties divided into two groups according to the
type of instruction:

— Self-executive treaties — instructions men-
tioned in these contracts impose specific obligations on
the State and define rights and responsibilities clearly.
Thus, the state is fulfilling the obligations stipulated in
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the Convention. Because the norms which are men-
tioned in these treaties have the mechanism of imple-
mentation and as well as responsibilities are mentioned
in the contracts.

— Non-self executive- the agreements imposed
obligations which have common characters on the state.
These types norms don’t have the mechanism of imple-
mentation well as responsibilities are not mentioned in
the contracts. That’s why it is very difficult for states to
realize them.

International agreements are also include in the
sources of the criminal procedure law.

According to article 22 of the “Constitutional Law
of the Republic of Azerbaijan on Normative legal acts
"The Republic of Azerbaijan recognizes superiority of
principles and norms of international law which
generally accepted and ensure the compliance of the
legislation of the Republic with them (Constitutional
law on normative legal acts-2016, 8, a. 22)

Some articles of Criminal Procedural Code deal
with the necessity of implementation of provisions of
international agreements. According to article 10.1 of
Criminal Procedural Code, courts and participants in
criminal proceedings shall conform to the Constitution
of the Azerbaijan Republic, this Code, other laws of the
Azerbaijan Republic as well as provisions of the inter-
national agreements to which Azerbaijan is a signatory.

According to article 122.11 of the CCC of the Re-
public of Azerbaijan, when the legal remedies of parties
to criminal proceedings or other participants in criminal
proceedings, as provided for in this Code and other
laws of the Azerbaijan Republic, are exhausted, those
persons shall have the right to apply to international
courts for the protection of human rights and funda-
mental freedoms on the basis of the international trea-
ties to which the Azerbaijan Republic is a party.

Conclusions

Summarizing the above analysis, the importance
of the Criminal Procedure Code in the development of
the criminal procedure law can be grouped as follows:

— The CCC is formed from different normative
legal acts. In other words, it is the codificative form of
normative legal acts. It helps to collects all normative
legal acts in the single acts. In its turn, it allows to
regulate the criminal procedural relations more
perfectly;

— There are all definations of all concepts which
used in The Criminal Procedural Code. This feature of
the CCC allow to realize norms without any
misunderstanding and prevent these cases;

— It has been given attention international
obligation and principles mentioned in the treaties

which adopted by the Republic of Azerbaijan in CCC.
— The subjects of criminal procedural legal
relations are defined clearly in CCC.
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Abstract

Aim of the study: studying the literature review about the diagnostic, clinical and treatment aspects of Dif-
fuse Large B cell lymphoma.

Materials and methods: Searches were performed using Google Search, Hinari, PubMed, Z-library, NCIB,
Medscape. The following criteria were used to search these databases: access to full-text articles, reports, books,
and book chapters, inclusion of a combination of at least two of the terms Diffuse large B cell lymphoma (DLBCL),
publication of articles during the last 10 years. The information was systematized, highlighting the clinical, diag-
nostic and treatment aspects of DLBCL. The bibliography of each publication was reviewed to identify any rele-
vant sources that were not identified using the primary search strategies indicated.

Outcomes: The analysis of the studied articles shows that DLBCL occurs in one third of cases of non-
Hodgkin’s lymphoma among adults with the median age at diagnosis in the mid-60s; 30% of patients are older
than 75 years of age. Although the majority of patients present without a history of lymphoma, DLBCL can arise
as a transformation from an underlying known or occult low-grade B-cell lymphoma [1]. Diagnosis of large B-
cell lymphomas relies on a detailed examination of tumor tissue, including immunohistochemistry, flow
cytometry, fluorescence in situ hybridization (FISH), and molecular testing [1]. The treatment of patients with
DLBCL is individualized according to: age, IPI, the degree of dissemination of the tumor process, the presence
and type of comorbidities.

Conclusions: DLBCL occurs in one third of cases of non-Hodgkin’s lymphoma among adults: up to 25-30%
in developed countries and 30-40% in developing countries and mostly occur in the elderly though they are not
restricted to any age group, with rapidly growing lymph nodes or extra-nodal masses often confined to one area.
Diagnosis should be carried out in a reference haematopathology laboratory with expertise in morphological in-
terpretation and the facilities to carry out the full range of phenotypic and molecular investigations. Age, IPI, stage
of tumor, comorbidities and the viability of dose-intensified techniques should all be considered when stratifying

treatment regimens.

Keywords: Diffuse large B cell lymphoma, lymph node, individual treatment.

Introduction: Diffuse Large B-cell lymphoma
(DLBCL) is characterized by diffuse proliferation of
atypical large lymphocytes containing a vesicular nu-
cleus, prominent nucleoli, and basophilic cytoplasm.
DLBCL occurs in one third of cases of non-Hodgkin’s
lymphoma among adults: up to 25-30% in developed
countries and 30-40% in developing countries; these
statistics make it one of the most frequent types of lym-
phoma in the world [1]. Large B-cell lymphomas, with
an estimated 150,000 new cases annually worldwide,
represent almost 30% of all cases of non-Hodgkin’s
lymphoma. Patients typically present with progressive
lymphadenopathy, extra nodal disease, or both and re-
quire therapy [2].

The REAL classification system defined "diffuse
large B-cell lymphoma" as a distinct entity DLBCL. It
encompasses the Working Formulation categories of
"diffuse large cell (cleaved or uncleaved)" and "im-
munoblastic" lymphoma, as well as the Kiel categories
of "centroblastic” (diffuse) and "immunoblastic (B-cell
type)" lymphoma. While it was recognized that the cat-
egory most likely had multiple clinically important sub-
types, it was felt at the time that there were no criteria
allowing repeatable subdivision [3]. This was espe-
cially true for the morphological subdivision of large

B-cell lymphomas, which had been repeatedly demon-
strated to be both unreliable in practice and lacking in
prognostic differentiation.

Materials and methods: Searches were per-
formed using Google Search, Hinari, PubMed, Z-li-
brary, NCIB, Medscape. The following criteria were
used to search these databases: access to full-text arti-
cles, reports, inclusion of a combination of at least two
of the terms Diffuse large B cell lymphoma (DLBCL),
publication of articles during the last 10 years. The in-
formation was systematized, highlighting the clinical,
diagnostic and treatment aspects of DLBCL. The bibli-
ography of each publication was reviewed to identify
any relevant sources that were not identified using the
primary search strategies indicated.

Results: With a wide range of pathogenetic path-
ways, manifestations, and consequences, the disease is
remarkably heterogenous, which is one of the explana-
tions for the lack of success in treatment. As a result,
various prognostic predictors were established, such as
the International Prognostic Index (IPI) [4]. DLBCLs
are phenotypically and genetically heterogeneous.
Gene-expression profiling has identified subgroups of
DLBCL (activated B-cell-like [ABC], germinal-center
B-cell-like [GCB], and unclassified) according to cell
of origin that are associated with a differential response
to chemotherapy and targeted agents [5] there have
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been identified four prominent genetic subtypes in
DLBCL, termed MCD (based on the co-occurrence of
MYD88L265P and CD79B mutations), BN2 (based on
BCLS6 fusions and NOTCH2 mutations), N1 (based on
NOTCH1 mutations), and EZB (based on EZH2 muta-
tions and BCL2 translocations). Genetic aberrations in
multiple genes distinguished each genetic subtype from
other DLBCLs [5].

Age, IPI, and the viability of dose-intensified tech-
niques should all be considered when stratifying treat-
ment regimens. When possible, enrollment in a clinical
trial is suggested. Precautions such as the injection of
prednisone for many days as ‘prephase’ treatment are
recommended in instances with a large tumor load to
avoid tumor lysis syndrome. Avoid dose decreases due
to haematological toxicity. Febrile neutropaenia war-
rants the use of haematopoietic growth agents on a pre-
ventive basis in patients treated with curative aim and
those over the age of 60 years [6, 7]. As such, various
biomarkers are required for prognostic evaluation and
to identify individuals at the highest risk to aim for in-
dividualized therapeutic options [8].

References

1. Swerdlow SH, Campo E, Harris NL, Jaffe ES,
Pileri SA, Thiele J. WHO classification of tumors of the
haematopoietic and lymphoid tissues. Lyon, France: In-
ternational Agency for Research on Cancer, 2017.

2. Laurie H. Sehn, and Gilles Salles. Diffuse
Large B-Cell Lymphoma. N Engl J Med 2021; 384:842.

3. Harris NL, Jaffe ES, Stein H, et al. A revised
EuropeaneAmerican classification of lymphoid neo-
plasms: a proposal from the Interna- tional Lymphoma
Study Group. Blood 1994; 84: 1361e92.

4. International Non-Hodgkin's Lymphoma
Prognostic Factors Project. A predictive model for ag-
gressive non-Hodgkin's lymphoma. N Engl J Med.
1993 Sep 30;329(14):987-94. doi:
10.1056/NEJM199309303291402. PMID: 8141877.

5. Roland Schmitz, Ph.D., George W. Wright,
Ph.D. et.al. Genetics and Pathogenesis of Diffuse Large
B-Cell Lymphoma. N Engl J Med 2018; 378:1396-
1407. DOI: 10.1056/NEJM0al1801445. 23

6. Récher C, Coiffier B, Haioun C et al. Intensi-
fied chemotherapy with ACVBP plus rituximab versus
standard CHOP plus rituximab for the treatment of dif-
fuse large B-cell lymphoma (LNHO03-2B): an open-la-
bel randomised phase 3 trial. Lancet 2011; 378: 1858—
1867

7. Reyes F, Lepage E, Ganem G et al. ACVBP
versus CHOP plus radiotherapy for localized aggres-
sive lymphoma. N Engl J Med 2005; 352: 1197-1205.

8. Alizadeh AA, Eisen MB, Davis RE et al. Dis-
tinct types of diffuse large B-cell lymphoma identified
by gene expression profiling. Nature. (2000) 403:503—
11. doi: 10.1038/35000501.

LONG-TERM RESULTS OF COMPLETE REMOVABLE PROSTHETICS IN PATIENTS OF
VARIOUS GROUPS DEPENDING ON AGE AND GEND

Bayramov Y.I.
Doctor of Philosophy in Medicine, assistant

Azerbaijan Medical University,Department of Orthopedic Dentistry

Baku, Azerbaijan
Mehmani I.H.
Doctor of Philosophy in Medicine, Assistant

Azerbaijan Medical University,Department of Orthopedic Dentistry,

Baku, Azerbaijan
Mehmani V.R.

Azerbaijan Medical University,Department of Orthopedic Dentistry,assistent

Baku, Azerbaijan
Ashrafov D.S.

Azerbaijan Medical University,Department of Orthopedic Dentistry,assistent

Abstract
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As a result of research, it was found that changes in bone tissue prosthetic bed were most observed in patients
aged 60 years and above. There were no significant differences in anatomical and topographic changes, depending
on the sex of patients. Research results indicate that atrophic processes in the tissues of the prosthetic bed during
the use of complete removable dentures are the most harmful factor significantly worsening the conditions for
repeated patient prosthetics. It is necessary to create new structures complete removable dentures, which would
reduce the negative impact on tissues of the prosthetic bed to the minimum.

Keywords: complete removable denture, atrophic processes, prosthetic bed tissue.

One of the most complex and urgent problems of
modern orthopedic dentistry is a quality rehabilitation
of patients with complete adentia [1,2]. This is due to
the need to create prostheses, which are optimal in

terms of functional, aesthetic and psychological indica-
tors of treatment outcomes the use of lamellar prosthe-
ses occurs abrasion plastic teeth and atrophy of the
prosthetic bed [3,5,8]. As a result the height of the
lower third, the face decreases, speech, aesthetics are
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disturbed, the process of chewing food worsens. Com-
plete absence of teeth dominates in its devastating con-
sequences for the dentoalveolar systems among all den-
tal diseases. Age changes mucosal conditions and the
degree of atrophy of the tissues of the prosthetic bed
have key to predicting the effectiveness of treatment
and are a direct relationship with the duration of posi-
tive results of prosthetics.

According to WHO, the complete absence of teeth
occurs in 25-40% of people over 55 years [4,7]. Ac-
cording to studies by different authors, in 26-55% of
patients atrophy of the alveolar processes of the jaws is
pronounced, which in turn, worsens the fixation of
complete removable dentures [6] dental implants. We
noted that after repeated prosthetics were most often
treated by patients of older age groups. Considering the

above, the aim of our study was study of changes in the
anatomical and topographic features of tissues pros-
thetic bed in different age groups in patients using com-
plete removable dentures.

Materials and methods of research.

We examined 120 patients with complete second-
ary adentia who applied to the clinic for repeated pros-
thetics. All patients were divided into three age groups:
the first 40-54 years old, the second 55-70 years old and
the third is over 70 years old. According to statistics,
this amounted to — 82 (68.33%) men and 38 (31.67%)
women from among those who applied for a second
prosthetics. Additionally, factors such as the absence
general somatic pathology, absence of inflammatory
processes and injuries oral cavity, bad habits.

Table 1
All patients were divided according to the type of bone tissue atrophy of the prosthetic bed in depending on age
and gender.
jaw atrophy by classification
Groups to Schreder To Keller
I 1 i I I i v
No 4 1 - 7 - 1 .
man % 80% 20% - 87.5 - 12.5 -
4054
years Woman |- 8 2 - 1 1 1
- % 80% 20% - 33.33 33.33 33.33
Ne 12 16 3 1 18 2 1
55 70 man % 38.7% | 51.6 9.7 4.55 81.81 9.09 4.55
years Woman | 13 23 3 6 24 5 1
% 33.33% | 58.98 7.69 16.66 66.66 13.88 2.77
Ne 1 2 2 2 6 4 2
man % 20% 40% 40% 14.28 42.88 28.57 14.3
over 70 years | Woman |2 2 20 8 7 22 > 3
% 6.66 66.66 26.68 18.91 59.48 13.51 8.1
Ne 17 19 5 10 24 7 3
Total man % 41.46% | 46.34% | 12.2 22.72 54.54 15.9 6.84
ota
Woman | 23 45 11 14 46 11 5
% 29.11% | 56.96 13.93 18.42 60.52 14.49 6.57

To determine the degree of atrophy of the bone tis-
sue of the prosthetic bed used intraoral examination,
studied diagnostic models jaws and used scanning and
measurement of digital indicators on virtual models. To
determine the degree of jaw atrophy used the classifi-
cation according to Schroeder and Kohler.

Results and its discussion.

The results of the survey show that in 87% of pa-
tients with complete absence of teeth in the upper jaw
belong to class I and Il according to Schroeder classifi-
cation, which is considered a satisfactory condition for
prosthetics. Satisfactory clinical conditions for pros-
thetics on the lower jaw were found only in 20% of

cases. In 58.3% of individuals, uniform atrophy of the
alveolar process was noted, which corresponds to type
Il according to Koehler. The survey results revealed
that the age of patients has a significant impact on the
processes of atrophy tissues of the prosthetic bed,
namely in 1l and 111 age groups.

The condition of the mucosa was assessed accord-
ing to the Supple classification. Among of the exam-
ined patients, predominantly normal compliance of the
mucous membrane, which corresponds to class | ac-
cording to Supple (36.66%). In 32.5% of cases - class
Il according to Suppli, class 111 according to Suppli - in
10.0% observations, class 1V 20.8%
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Table 2
The state of the mucous membrane of the prosthetic bed, depending on age and gender
groups mucosal classification according to Supple
I I 11 v
No 3 1 2 -
40-54 Man % 50 16.67 33.33
years No 2 1 1 3
woman | % 28.57 14.29 14.29 42.85
No 13 10 3 3
55-70 Man % 44.83 34.49 10.34 10.34
years No 22 9 4 8
woman | % 51.16 20.94 9.3 18.6
No - 4 1 1
over 70 Man % 66.67 16.67 16.66
years No 4 14 1 10
Woman | % 13.8 48.28 3.44 34.48
No 16 15 6 4
total Man % 39.02 36.59 14.64 9.75
No 28 24 6 21
woman | % 35.44 30.38 7.6 26.58

The results of the examination that the condition
of the oral mucosa practically does not differ by gender.
In the age group 70 and there is an increase in patients
with the second class of classification mucous mem-
brane.

According to the data obtained, 87% of patients
with complete absence of teeth, have satisfactory con-
ditions for the manufacture of complete removable
prostheses. At the same time, the favorable clinical sit-
uation regarding lower jaw was observed only in 20%
of cases. According to examination shows that the at-
rophy of the tissues of the prosthetic bed is significantly
increases in older age groups.
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Abstract

Over the last few decades, advancements in medical imaging have increased the quality and efficiency of
medical diagnosis. The selection of distinct imaging methods for distinct objectives aids in streamlining and im-
proving one method's scope without necessarily replacing the other [1]. Molecular imaging with positron emission
tomography (PET) with tumor-targeting radiopharmaceuticals has achieved widespread acceptance in oncology
and offers a variety of clinical uses [2].

Combining PET with CT technology significantly improves imaging. FDG-PET and CT imaging techniques,
respectively, give functional and anatomical information. Combining the two modalities can compensate for their
individual disadvantages, and the combined technique surpasses either FDG-PET or CT alone for malignant lym-

phoma diagnosis, staging and assessment [3].

Keywords: lymphoma, PET/CT, 18F-FDG, molecular imaging.

Current designs incorporate a CT scanner along-
side a PET scanner, with both systems sharing a single
patient bed. Although the scanner looks to be a single
device from the outside, there is slight or no mechanical
integration on the inside.
CT images are obtained first and used to develop atten-
uation correction factors that will be applied to the PET

PET Scan
Ccll acrivity

CT Scan

Organs and bones

data to account for photon attenuation. PET data are
then obtained for the same axial extent of the patient
using a simple horizontal translation of the bed. After
the scan is complete, co-registered CT and PET images
are accessible for examination independently or in
fused image mode with customizable data blending
from the two modalities [3].

PET/CT Scan™
location of high

Exact | v cell activity

FDG-PET/CT is the current gold standard for lym-
phoma imaging and plays a critical role in therapy de-
cisions. Accurate staging is critical for selecting the
most appropriate therapy: FDG-PET/CT can uncover
lymphoma areas missed by CT alone and help avoid
under-treatment of individuals with advanced disease
stage who would have been misclassified as having
limited stage disease on CT.
FDG-PET/CT has demonstrated superior diagnostic
performance over CT, because this functional imaging
is capable of identifying tumor lesions with increased
glucose metabolism even when no substantial abnor-
malities are found on CT.

Advances in molecular imaging with 18F-FDG
PET have facilitated the use of imaging in lymphoma
patients not only for diagnosis and staging, but also for
response assessment [4,5]. At the moment, functional
imaging with FDG PET/CT is frequently performed in
patients with FDG-avid lymphoma, but indications

vary according on the individual diagnosis and presen-
tation. A baseline scan is always indicated before to
therapy to allow for meaningful comparisons later.
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Abstract

Treatment of benign uterine fibroids and delayed complications in women of different ages remains one of
the most pressing problems in gynecology. As the most common disease among women of reproductive age, the
incidence of uterine fibroids varies from 10 to 30%. Although fibroids are generally found in 1-5% of women
during prophylactic screening, practice shows that this figure rises to 30-35% among gynecological patients.
Pathomorphological examinations (examination of corpses) revealed another fact: 77 out of every 100 women
who died found uterine fibroids, which is a very serious concern for doctors.

AHHOTALUA

JleueHnue HO6p0Ka‘I€CTB6HHOﬁ MHWOMBI MaTKH1 U ITO3JHUX OCJIOKHESHHUH Y KCHIIUH PA3HOT'0 BO3pacTa OCTACTCA
0,I[H0171 H3 aKTYaJIbHbIX HpO6J‘IeM runekonorud. Kak Hambonee pacopoCTpaHECHHOC 3a00sIeBaHUE Cpean KCHIINH
PENpPOAYKTUBHOTO BO3pacTa, 3ab0eBaeMocTh MUOMOM MaTku koJebnetcs oT 10 g0 30%. XoTs npu npodunaktu-
9YECKOM OCMOTpPE MHOMY OOBIYHO OOHApYKHUBAIOT y 1-5% >KEHIINH, MPaKTHKa MOKA3bIBACT, YTO CPEIH THHEKOJIO-
TMYECKUX OOJIBHBIX 3TOT MOKa3aTeiab Bo3pactaeT 10 30-35%. Ilatomopdosorinueckue ucciaeaoBanus (0CMOTP
TPYHOB) BBIABWIM emme ofuH (akt: y 77 u3 kaxasix 100 ymepmux >KeHITHH 0OHapy>K€Hbl MHOMBI MaTKH, 4TO

BBI3bIBAET OUCHDb CEPbE3HYI0 03a004E€HHOCTh BpayeH.

Keywords: uterine tract, ovary, uterus, fibromyoma, fibroid, fibroma
KiroueBble cjioBa: MaTOYHBIC ITyTH, SMYHAK, MaTKa, (huOpoMuoma, Mmuoma, pudpoma

Fibromyomas (fibroids, leiomyomas) are a com-
mon disease in women of reproductive age. Fibroids
are also known as fibroids, leiomyomas, and fibroids.
Fibromyomas are the cause of heavy bleeding during
menstruation. Studies show that black women have a
higher risk of developing fiboromyoma in their lifetime
than white women [2].

Fibroids cause severe or prolonged menstrual
bleeding. This, in turn, results in anemia in women of
reproductive age. Bleeding due to fibroids can also be
observed in postmenopausal women. However, bleed-
ing in the female population at this age requires a seri-
ous examination and exclusion of endometrial hyper-
plasia, carcinoma (malignancy) and other similar dis-
eases. Large fibroids and enlarged uterus in themselves
cause abdominal symptoms as a result of "mass" (even
16 kg) [3,p.117]. Among these symptoms, dysfunction
of the gastrointestinal and urinary systems is common.

Painful menstruation, non-menstrual pelvic pain, infer-
tility, and recurrent miscarriages are also symptoms
that can be caused by fiboromyoma. However, it should
be noted that many fibromyomas are asymptomatic. In
some women with symptomatic fibromyomas, severe
menstrual bleeding due to fibromyomas resolves after
the onset of menopause. Also, in postmenopausal
women, fibroids often shrink and become smaller, and
improvements of symptoms caused by fibromyomas
are observed [6].

Uterine fibroids are benign tumors that develop
from the walls of the uterus, immature myocytes. The
number of these derivatives can be one or more. Sizes
vary: from rice to grapefruit (citrus). The fibroid is ei-
ther located in the wall of the uterus, or goes out with a
thin leg. Unless the fibroid grows and compresses the
surrounding tissues, it becomes asymptomatic, i.e it
does not show any symptoms. Fibroids on the foot are
sometimes twisted. In this case, there is no blood flow
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to the resulting nodule, resulting in severe pain that re-
quires urgent surgery.

Women get the disease at a young age. Fibroids
usually appear between the ages of 30 and 45, and dur-
ing menopause they can become smaller and some-
times disappear. Fibroids, which are benign tumors by
nature, rarely worsen. But it is important to know that
large fibroids can cause false pregnancies or infertility

[71.

Uterine fibroids develop from muscle tissue with
connective tissue and blood vessels in their structure,
so they are called differently, depending on the ratio of
parenchyma (muscle tissue) and stroma (connective tis-
sue): fibroids, fibroids, fibromyoma, leiomyoma.

This problem, which worries women around the
world, is the focus of medical science. Scientists are
constantly researching and finding new ways to protect
the health of the fairer sex.

Fibroids differ from each other in the following
ways:

-There are numerous intermediate variants of fi-
broids according to their localization (subcutaneous, in-
tramuscular, sublingual);

- can be in the form of small, medium and large
tumors according to their size;

- found in the bottom, body and neck of the uterus
due to its location;

- due to the nature of development, there are real
growths associated with circulatory disorders, pseudo-
growth associated with edema and proliferation of the
mucous membrane;

- due to their morpho-histochemical properties,
they can be simple and proliferating (growing, thicken-
ing of the nodules in the uterus as a result of an increase
in the number of cells).

According to scientists, uterine fibroids are the
most common disease among women of reproductive
age, ranging from 10 to 30%. Although fibroids are
generally found in 1-5% of women during prophylactic
screening, practice shows that this figure rises to 30-
35% among gynecological patients. Pathomorphologi-
cal examinations (examination of the dead) revealed
another fact: it was found that 77 out of every 100
women who died had uterine fibroids, which is a very
serious concern for doctors [8, p.8].

Fibroids are rare in women in their 20s and 30s. At
that age, fibroids are found with a probability of 0.9%
to 1.5%, which is usually due to hereditary factors, and
genetic codes play the role of hereditary carriers.

As you grow older, the incidence of fibroids in-
creases. According to medical statistics, the most com-
mon period of this disease is 35-45 years, and the aver-
age age of its occurrence is 32-33 years. Like other tu-
mors, fibroids do not appear all of a sudden. Their
formation and development occur in conjunction with
pathologies of other organs and tissues of the reproduc-
tive system, ie disorders of the ovaries, endometrium
(endometrium), mammary glands, cervix and neuroen-
docrine system regulating reproductive function are ob-
served with the dysfunctions of thyroid and adrenal cor-
tex. If we consider that the average development period
of fibroids is about 5 years, it turns out that these tumors
are usually in their 30s, caused by chronic somatic

(liver, gastrointestinal and cardiovascular system) and
gynecological (salpingo-oophoritis, endometritis) dis-
eases or neuroendocrinological changes. begins to form
in the period of its occurrence. Stresses experienced by
a woman, such as a miscarriage or itching of the uterus,
are also considered a pre-morbid background, i.e they
create a fertile ground for the disease. At the age of 30,
the accumulation of pathological factors leads to muta-
tions in the cells of the reproductive system, which
leads to the formation of fibroids.

Further development of the derivative depends on
the gradual increase and accumulation of risk factors.
These risk factors include the absence of childbirth be-
fore the age of 30, long-term inadequate contraception
(use of contraceptives), inflammatory diseases of the
uterus and growth, stress, solar isolation, ovarian cysts,
etc. special mention should be made. 40-45 years is the
age when fibroids are most often operated on (in most
cases, the uterus is completely removed). In this case,
the main indications forcing the doctor to operate may
be the rapid growth or large size of the fibroid, or its
detection in conjunction with other gynecological dis-
eases. That is, if the patient is found pathology of the
endometrium and ovaries along with fibroids, then
there is no other effective way of treatment, the most
optimal way is surgery. Since childhood fibroids are
mainly dyshormonal (hormone-dependent, hormonal
changes in the body), the growth of fibroids in the post-
menopausal period coincides with the accumulation of
factors that cause somatic mutations in cells and hor-
mone-dependent organs and tissues. During this period,
there is a functional strain of the neuroendocrine system
that regulates the reproductive system in women, along
with a decrease in the hormonal activity of the ovaries,
there is an increase in the production of gonadotropic
and corticotropic hormones [4, p.77]

In the first 2 years after the onset of menopause,
regression and complete disappearance of myomatous
nodules occur. However, in some patients, about 10-
15% of uterine fibroids are not absorbed. They enter the
menopause with large fibroids, in which the size of the
uterus corresponds to 14-16 weeks of gestation. In ad-
dition to fibroids, endometrial hyperplasia (ovarian en-
largement), ovarian cysts and cystomas, endometriosis,
and other stimuli are also common in such patients.

It has long been believed that the cause of uterine
fibroids is hyperestrogenism, hyperhormonemia, as
well as deficiency of the luteal phase of the menstrual
cycle and associated progesterone deficiency, chronic
anovulation and increased production of gonadotropic
hormones. Although the etiological factors of child-
hood fibroids have not been fully elucidated due to re-
search conducted by scientists around the world, im-
portant results have been achieved. Clinical and genea-
logical examination of patients with fibroids revealed
the presence of hereditary high levels of neuroendo-
crine and oncological diseases. Scientists believe that
the predisposition to fibroids is based on the combined
effect of multifocal factors, especially genetic and en-
vironmental factors.It is interesting to note that ethnic
factors also play an important role among the risk fac-
tors for uterine fibroids. For example, blacks (those of
African-American Negro descent) are two to three
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times more likely to develop the disease than whites. It
is also common for blacks to have earlier menarche
(early onset of menstrual function) and excess body
weight [5, p.8].

It should be noted that the high number of births
reduces the likelihood of fibroids. On the contrary,
abortion increases the likelihood. Although the age of
the first pregnancy does not matter in this process (it is
better to have the first pregnancy in the 20s), the late
birth (after the age of 30) significantly reduces the like-
lihood of developing the disease. Currently, families
(especially in urban areas) prefer to be content with one
or two children. Of course, this is due to many objective
and subjective factors. However, we must not forget
that nature has given women a unique quality, such as
the ability to reproduce, and this quality is also a guar-
antee of women's health. If women can afford it, they
should not be afraid to have many children, even after
the age of 30. Because it can protect them from many
diseases.

Fibromyomas can be included in the group of dis-
eases of civilization. In addition to the factors listed
above, other factors can cause fibroids such as living in
the city, changing the climgctericzgge, absence of birth

Although annual intravaginal US examinations
have been used in some cases to detect fibroids, no
high-quality clinical studies have been performed to
confirm the benefits of such an approach. The results of
some observational studies of the natural course of fi-
broids suggest that they may shrink or grow signifi-
cantly. Studies also show that rapid growth of fibroids
can sometimes be observed, but this is not an indication
for their treatment.

Although childhood fibroids are widespread and
play an important role in health care costs, very few
clinical studies have been performed on their treatment.
However, because the size, number, localization, and
clinical manifestations of fibroids vary widely among
women, the choice of treatment should depend on the
clinic of the fibroids. Symptoms also affect the choice
of therapy. The short- and long-term benefits of treating
asymptomatic or asymptomatic fibroids have not been
confirmed in clinical trials.

Picture 1. MRI imaging of fibroids with gadolinium contrast

in the anamnesis, abortions, presence of one or both hy-
pertension and diabetes, especially the occurrence of
these diseases under the age of 35 and lasting 5 years
or more, eating a lot of meat, obesity. It is important to
remember that being overweight is an indisputable and
major risk factor for uterine fibroids. Women weighing
more than 70 kilograms are three times more likely to
develop the disease than those weighing 50 kg or more.
It should be noted that every 10 kg increase in body
weight during obesity increases the probability of fi-
broids by 21%. In the vast majority of patients with fi-
broids, adipose tissue accumulates in the upper half of
the body. As an independent risk factor, excess body
weight plays an important role, especially in the late re-
productive period. Taking high doses of estrogen-con-
taining medications can also cause fibroids.

MRI imaging with gadolinium contrast may help
to identify devascularized (degenerated) fibroids, as
well as the location of fibroids along endometrial and
serous surfaces. It should be noted that the localization
of fibroids for endometrial and serous membranes is of
particular importance in terms of the choice of treat-
ment methods based on the maintenance of the uterus
Pic.1).

In menopausal women who do not want to become
pregnant in the future, symptomatic fibroids are often
treated with hysterectomy. Hysterectomy is the only
method that prevents recurrence of fibroids. In addition
to fibroids in women with co-morbidities, including ad-
enomyaosis and cervical neoplasia (neoplasm of the cer-
vix), hysterectomy can also be used to treat these dis-
eases. Observational studies of women who have had a
hysterectomy show a significant improvement in qual-
ity of life 1 to 10 years after surgery.

Hysterectomy can be performed by abdominal,
vaginal and laparoscopic methods, as well as robotic
surgery. Vaginal hysterectomy has fewer complica-
tions. However, in some women, the size of the fibroids
may not allow for vaginal hysterectomy. Studies show
that endoscopic surgery is associated with fewer cases.
However, when deciding on endoscopic surgery, the
possibility of intra-abdominal dissemination of an un-
diagnosed potentially malignant tumor should be con-
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sidered when using the method of intra-abdominal re-
moval of the uterus (Eng. Morcellation). The US Food
and Drug Administration recommends that morsella-
tion be performed only in hysterectomies in premeno-
pausal women and that the risks of the method be fully
explained to these women [1,p.76].

Side effects are common in women who have had
a hysterectomy. One study in the United States found
that 28% of women who underwent abdominal hyster-
ectomy had surgical or medical complications (severe
blood loss, surgical wound complications, and fever)
and that blood transfusions were required in 10% of
cases.

Although the number of hysterectomies has re-
cently decreased, hysterectomy is used in 3/4 of all fi-
broids in the United States. In many countries, there are

The purpose of the study. The aim was to clarify
the accuracy of diagnoses and prevent future complica-
tions. According to the information provided by this la-
boratory, during twelve months of 2021, 212 biopsy

Picture 2. Fibromyoma —Jmicroprebération'

concerns about the need for and unnecessary use of hys-
terectomy, as well as interventions to preserve the
uterus.

The actuality of the problem. Treatment of benign
uterine fibroids and delayed complications in women of
different age groups remains one of the most pressing
problems in gynecology.

Clinical material and methods. Microscopic exam-
ination of biopsy materials obtained as a result of fibro-
myoma operations in hospitals of the Nakhchivan Au-
tonomous Republic was carried out in the pathohisto-
logical laboratory of the Forensic Medical Expertise
and Pathological Anatomy Association and the results
were evaluated.

materials (surgically removed) were surgically exam-
ined in the hospitals of the Nakhchivan Autonomous
Republic with a diagnosis of fiboromyoma and micro-
scopically examined in the pathohistological labora-
tory.

Table 1

Microscopic examination of biopsy materials obtained from operations

The name of pathological process number
Adenomiosis 10
Degenerative leomioma 30
Endometrial polyp 19
Endometial hyperplasia 26
Endometrial atrophe 14
Endometrial carcinoma 3
Simple leyomioma 110
Total 212

Discussion of results. The results of the study re-
vealed the following characteristics of uterine fibroids:

- uterine fibroids are the most common tumors
among women, especially in the late reproductive pe-
riod (35-45 years) and premenopausal period (46-55
years);

- These tumors can develop during menopause,
may shrink or even disappear completely (naturally or
artificially);

- fibromyoma is able to maintain a stable size for
a long time, but at the same time can grow slowly or
rapidly, and even grow very fast;

This disease is characterized by various sympto-
matic and asymptomatic clinical variants (the patient
may be anxious, complain, may be completely unaware
of the tumor in childhood, and the complaints are of a

different nature). The results were compared with pre-
vious years and there was an increasing trend of surgi-
cal uterine fibroids among women. Recently, opera-
tions have been performed that result in amputation of
the uterus. Early examination and correct diagnosis can
result in correction of endometrial hyperplasia (26) and
endometrial atrophy (14) without surgery. Thus, if a bi-
opsy is taken before surgery, the diagnosis will be more
accurate, as well as the nature of the operation and the
normal functioning of women's reproductive functions.
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Abstract

Glutathione (GSH) is a tripeptide comprised of cysteine, glutamate, and glycine. GSH is a reducing molecule
that interact with reactive oxygen species to neutralize the unpaired electrons that make them highly reactive,
which is why it is the most important low molecular weight antioxidant in cells.[1] Due to its antioxidant action,
GSH is involved in prevention of proteins, enzyme and DNA damage, lipid peroxidation and membrane destruc-
tion, etc. Recently, other functions of GSH have been identified. ) It is normally present in the liver at a concen-
tration of 10 mmol I"%. Glutathione (GSH) is the most important low-molecular-weight antioxidant synthesized in
cells, as it is a reducing molecule which can react to oxygen species by neutralizing the unpaired electrons that
make them highly reactive and dangerous. GSH-dependent thiol-disulfide reactions, which occur permanently in
cells, lead to the formation and reduction of mixed disulfides, including the glutathionylation/deglutathionylation
of proteins. Glutathionylation of the cytoskeletal proteins (vimentin, myosin, tropomyosin, cofilin, profilin, and
actin), enzymes (enolase, aldolase, 6-phosphoglycolactonase, adenylate kinase, phosphoglycerate kinase, and
HSP60), fatty acyl carrying protein, nucleophosmin, transgeline, galectin, etc., growth factors and cytokines, etc.
has been reported

The glutathionylation/deglutathionylation is catalyzed by a complex network of thiol/disulfide oxidoreduc-
tases. Glutaredoxins are new members of the GSH-dependent thiol/disulfide oxidoreductase family, which cata-
lyze the oxido-reduction of disulfides or mixed disulfides of GSH in the presence of NADPH and GR. The need
for GSH to carry out such reactions was the reason why this compound was given the role of "catalyst of thiol-
disulfide metabolism".

S-glutathionylation is a fast and flexible mechanism of posttranslational modification of proteins, a process
of vital importance, given its role in maintaining the optimal three-dimensional structure of proteins .

Keywords: Glutathione, Glutathionylation/de-glutathionylation, S-glutathionylation, glutathione functions
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Figure 1. Glutathione is a tripeptide: L--glutamyl-L-cysteinyl-glycine.

In its reduced form (a) the N-terminal glutamate
and cysteine are linked by the -carboxyl group of glu-
tamate, preventing cleavage by common cellular pepti-
dases and restricting cleavage to -glutamyltranspepti-
dase. The cysteine residue is the key functional compo-
nent of glutathione, providing a reactive thiol group
that plays an essential role in its functions. Further-
more, cysteine residues form the intermolecular dipep-
tide bond in the oxidized glutathione molecule (b).[4]

Glutathione is an important regulator of intracel-
lular metabolism. It is synthesized in the cytosol of all
body cells and is available to organelles. Glutathione
itself plays a key role in the antioxidant protection of
cells, regulation of apoptosis and biliary excretion, con-
jugation to accelerate the elimination of many xeno-
and endobiotics. Glutathione protects every one of our
cells and affects almost every system, especially the im-
mune, nervous, gastrointestinal systems and lungs. It is
essential for metabolic and biochemical reactions in the
body, such as DNA synthesis and repair, protein syn-
thesis, prostaglandin synthesis, amino acid transport,
and enzyme activation. Maintaining high levels of glu-
tathione provides reliable non-specific antiviral protec-
tion, regardless of the type of virus.

Results

GSH-dependent thiol-disulfide reactions, which
occur permanently in cells, lead to the formation and
reduction of mixed disulfides, including the glutathi-
onylation/deglutathionylation of proteins. Glutathi-
onylation of the cytoskeletal proteins (vimentin, myo-
sin, tropomyosin, cofilin, profilin, and actin), enzymes
(enolase, aldolase, 6-phosphoglycolactonase, adenylate
kinase, phosphoglycerate kinase, and HSP60), fatty
acyl carrying protein, nucleophosmin, transgeline, ga-
lectin, etc., growth factors and cytokines, etc. has been
reported. Glutathionylation was recognised as one of
the physiologically relevant mechanisms of posttrans-
lational modification of certain proteins. Exposure of
cysteine residues of proteins to ROS leads to their oxi-
dation with the consequent formation of stable sulfenic,
sulfinic, or sulfonic acid derivatives and unstable tran-
sient forms. The glutathionylation process is thought to
be responsible for the anticancer effect of PABA/NO
[02-{2,4- dinitro-5-[4-(N-methylamino)benzo-
yloxy]phenyl}1-(N,Ndimethylamino)diazen-1-ium-

1,2-diolate][2].Glutathionylation/de-glutathionylation
is also a mechanism of regulation (activation/inhibi-
tion) of cellular signaling pathways and metabolic pro-
cesses [3].

The glutathionylation/deglutathionylation is cata-
lyzed by a complex network of thiol/disulfide oxidore-
ductases. Glutaredoxins are new members of the GSH-
dependent thiol/disulfide oxidoreductase family, which
catalyze the oxido-reduction of disulfides or mixed di-
sulfides of GSH in the presence of NADPH and GR.
The need for GSH to carry out such reactions was the
reason why this compound was given the role of "cata-
lyst of thiol-disulfide metabolism".[4]

S-glutathionylation is a fast and flexible mecha-
nism of posttranslational modification of proteins, a
process of vital importance, given its role in maintain-
ing the optimal three-dimensional structure of proteins
and contributing to the performance of specific func-
tions in various conditions at different vital stages. S-
Glutathionylation is thought to be one of the mecha-
nisms preventing ROS-induced irreversible protein in-
activation under oxidative stress insults. During recov-
ery, GSH residues can be removed from the glutathi-
onylated proteins resulting in restoration of their
functional activity.

Conclusions

Glutathione displays remarkable metabolic and
regulatory versatility, which poses the tripeptide at the
center stage of a multitude of cellular processes im-
portant in health and disease.
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Abstract

The article elaborates the most actual language teaching method which is called “interactive”. Interactive
method has been compared and contrasted with active and passive methods that don’t often lead to efficiency in
teaching. Teachers’ and students’ roles in the class have been identified clearly while working in this method. The
article also underlines the shapes of classroom and objects found in the classroom which may have different impact
on the students.

Besides, characteristic features of learning process have been researched in the study.

AHHOTALUA

B crarbe pa3pabatbiBaeTcs HAUOOJIEE aKTyalbHbIA METOT 00YUYCHUS A3IKY, KOTOPBI Ha3bIBACTCS «HHTEPaK-
TUBY». IHTEPaKTUBHBIN METO]] CPABHUBAJICS M MMPOTUBOIOCTABIISIICS AKTHBHBIM M TACCUBHBIM METOJIaM, KOTOPbIC
He BCerna MpUBOAAT K 3hdekTuBHOCTH 00yueHus. [Ipu paboTe Mo 3TOMy METO/Y YETKO OIpe/eIeHbI POIH YUH-
Tenel U yYeHHKOB B Kiacce. B cTaTbe Takke mouepKuBaeTcsi GopMa KIaCCHOM KOMHATHI U MPEAMETHI, HalieH-
HBIC B KJIaCC€, KOTOPLIC MOT'YT IO-pa3HOMY BJIMATH Ha y4dallluXCs. KpOMe TOTO, B UCCJIICAOBAHNHN HCCJICJOBaHbI

XapakTepHble 0COOCHHOCTH MpoLecca 00yUeHuUsI.

Keywords: interactive, method, approach, interaction, passive, active, technology
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Different methods are used in teaching including
passive method, active method, interactive method and
so on. This article will elaborate the topic of Interactive
method in language teaching. The passive method is the
product of the past and is no longer used. However, it
is still practiced by some teachers. In this method, the
student only listens to the lesson and the teacher speaks
at the lesson. But over the years, an active method has
emerged. When this method was developed, teachers
who used the passive method opposed it, but over time,
they also tried to use the active method.

The active method has been used in teaching by
developed countries for many years. However, this
method is still widely used in Azerbaijan. The passive
method was more widely used in the Soviet education
system. Only the teacher could speak during the lesson.
Although years have passed, the impact of that educa-
tion system is still evident. In the active method, when
the teacher speaks, any student joins the discussion of
the topic and there is an activity in the classroom. In the
past, the rule was that the student could not ask any
questions or join in the discussion while the teacher was
speaking. But in the active method, they were left be-
hind. In the active method, when the teacher explains
the topic, the student also expresses his / her attitude,
can ask questions, and the topic is discussed in a recip-
rocal way. This is a good method for both the student
and the teacher. The active method has long played an

important role in the world education system, but de-
veloped countries no longer use it. Because an interac-
tive method has already been developed. Interactivity
as a pedagogical technique requires a fundamental
change in the way education is delivered [3].

The educational experience of developed coun-
tries shows that the best way to train modern people is
to use student-oriented interactive teaching methods
that accept the student not as an object of learning in
the classroom, but as a subject. The interactive method
is already used as the main method in European educa-
tion. In this method, during the discussion of the topic,
along with the discussion between the teacher and the
student, there is also a discussion among the students.
Along with their intrinsically engaging properties,
games have been touted for their ability to teach ill-de-
fined problem-solving skills, elicit creativity, and de-
velop leadership, collaboration, and other valuable in-
terpersonal skills [1]. For example, a teacher teaches a
lesson on any subject. An indication of the interactive
method is the start of discussions among students dur-
ing the lecture. The teacher should have computer
knowledge for an interactive method. In other words,
technology must be seen as cognitive prosthetics. [2].
You also need to be a modern-minded teacher so that
you can apply the interactive method in your teaching.
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Of course, it is important to use the interactive
method in all lessons. But it is more important in lan-
guage classes. First of all, language lessons should be
discussed. Not only teachers but also students should
discuss among themselves. It is necessary to use the
computer field, watch various short films, listen to mu-
sic, and do practical work. In general, it is not easy to
organize students to be active in English lessons, it de-
pends on the teacher's skills. Sometimes we see a
teacher teaching a topic in such a way that the student
is satisfied, but another teacher teaches the same topic
in such a way that the student does not want to sit in
class. The main need of today's young learners is the
interactive method. Therefore, it is possible to achieve
better results if the teaching as a whole prefers the in-
teractive method. Because this method has already been
tested.

The interactive learning process should be orga-
nized in such a way that students acquire knowledge
through research. In this training process, the class (au-
dience) is searched for solutions to the problem in the
form of groups and pairs, the groups record the results
on worksheets, and then present it. After the presenta-
tions, the results of this research are linked, the data is
systematized and classified in a general way. These re-
sults are then compared with the assumptions made by
the students (audience) at the beginning of the study.
Students (learners) observe what overlaps and what is
new and come to a common conclusion.

Interactive learning can be considered as a set of
methods of organizing and managing teaching and cog-
nitive activity. The following aspects may be character-
istic of interactive learning:

- the teacher consciously (voluntarily) creates a
situation of cognitive problems;

- Stimulation of active research position of stu-
dents in the process of problem solving;

- creating conditions for students to independently
discover, acquire and master new and necessary
knowledge.

The essence of the new approach is that the train-
ing is aimed not only at enriching students' memory
with new scientific knowledge (information), but also
at the independent acquisition and mastering of more
knowledge, the acquisition of the most important skills
and habits, personal qualities and abilities. In this case,
under the guidance of the teacher, students learn to
identify cause-and-effect relationships, regularities,
draw conclusions, make important and in-depth gener-
alizations in the process of studying the most important
learning material, especially selected, easy to under-
stand and remember.

The position of the student in the process of inter-
active learning is the position of "discoverer”, "re-
searcher"; he deals with the issues and problems to the
best of his ability in an independent research process.
Students are not passive listeners in the learning pro-
cess, but active thinkers, speakers, commentators, we
act as a subject, a full participant in the learning pro-
cess, a researcher, and acquire knowledge in the pro-
cess of active search and discovery.

Interactive learning is a democratic process of
learning that helps to acquire knowledge, skills, expe-
rience and habits, the development of social and intel-
lectual thinking, independent work, independent think-
ing skills necessary for the citizens of society. While
interactive learning involves inter-student learning-
teaching communication and collaboration, teacher-
student union and collaboration, interactive methods
are methods, techniques, practices, approaches, tools
that enable students to acquire learning and understand-
ing, skills and qualities in the learning process. The re-
sults of the latest research show that interactive teach-
ing methods give effective results with the close appli-
cation of ICT in training, referring to the theory of
constructivism, and make their work more effective.
Psychologists note that information is stored in the
memory of 10% of what a person hears, 50% of what
he sees, and 90% of what he does. Great support of ICT
in this area is in providing the learner with a strong in-
formation bank during personal research (internet, e-
books, tests and assignments, etc.).

Interactive teaching methods also require the
abandonment of the usual design of the classroom, the
usual way of organizing classes. There are four main
forms of placing student desks in the classroom:

1. "Class" form - a traditional rule.

2. “Cafe” form (“discussion club”).

3. Class in the form of the letter "U".

4. Class in the form of a "circle".

The "cafe" uniform is suitable for working in
groups. The letter "U" is more effective during role-
playing games, dating, and discussions. The “circle"
form is more convenient for holding various discus-
sions and round tables.

All the methods used are based on the regularities
of the learning process, which consists of the following
components: a) the purpose of training, b) the content
of training, ¢) students ‘comprehension, d) teacher's
teaching activities and students' learning, organiza-
tional form of training, etc. d) learning outcome. All
these components are interrelated and work together in
the learning process. They are stable and repetitive.
Hence such an important requirement - it is necessary
to take into account the interaction of these components
in the identification and application of any training
methods, tools and forms. The teacher must not forget
that these connections exist throughout the teaching
process. Without this, it is impossible to achieve the de-
sired result.
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Interdisciplinary connections are one of the im-
portant principles of didactics. They are necessary for
students to understand the relationships that exist be-
tween objects and phenomena in objective reality.
Their relationship is necessary because each of the sub-
jects helps to improve the other, and the methods and
techniques of cognitive work is used in the study of one
subject are transferred to another. Foreign language
(English) being the subject of study, at the same time,
is an important means of communication and
knowledge. This feature of the language opens up wide
opportunities for communication with various subjects
of the curriculum: texts in a foreign language can be-
come a source of new and valuable information in the
field of science. For instance, in the process of learning
a foreign language, students can gain knowledge about
chemical phenomena in nature, famous scientists who
have worked and are working in various fields of
knowledge, properties of substances, etc. To study a
foreign language without the connection of various
subjects means to underestimate its educational value,
to narrow the scope of the practical application of lan-
guage, skills and not to fully implement interdiscipli-
nary connections as a principle of didactics. However,
the practical implementation of English in the present
and future of a modern person is important from many
attitudes-this is the ability to conduct a conversation,
read popular science and scientific literature on subject
of the natural science cycle, for example in chemistry,
physics etc. [1]

Nowadays, many lectures and learning resources,
such as textbooks or the internet, use English as the me-
dium of instruction. Experience has shown that both the
aspects of the language and the content (subject) can be
effectively integrated into learning.[2-5] It is also can
create a synergistic impact that means that students who
like the language will remain motivated to learn even if

they do not like the content, and vice versa. Students
who are very fond of content (subject) will still get the
language skills. Also, learning has a positive impact on
improving academic language. Science learning, espe-
cially chemistry, using English as the medium of in-
struction has challenges and obstacles. [6-7] English
skills become a factor to be aware of. However, good
English mastery does not necessarily give good results
in understanding the concept of chemistry and vice
versa. The language used in science is usually different
from everyday languages. [8]

The method of learning chemistry using English is
undoubtedly different from learning chemistry with the
local language. Some studies have claimed that there
are have claimed that there are two acquisitions content
and language.[9-10] Besides, the use of textbooks in
this learning becomes an essential factor. Not all Eng-
lish speaking textbooks can be easily understood and
learned by students. [11] Moreover, Vithanapathirana
& Nettikumara (2020) explained the difficulty in find-
ing learning resources in bilingual schools. Therefore,
it is necessary to select textbooks and learning methods
suitable for teachers and students in learning.[12]

Learning science in English that has many positive
impacts is the demands of individual school with inter-
national school characterization. However, in the teach-
ing-learning activity, it was found that the students feel
guilty in understanding the concept of chemistry while
using English as the medium of instruction. Students
have difficulty in understanding the scientific language
of chemistry and abstract concepts described in Eng-
lish. Also, the teaching materials used have not been
able to accommodate students’ needs both in terms of
teaching materials and the exercises on the learning ma-
terials. These findings are rarely discussed and evalu-
ated in Indonesia’s journal articles, whereas learning in
bilingual school is essential.
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The obstacles in learning science using foreign
language are found in various countries as well. For ex-
ample, Albakri (2013) stated that students face some
obstacles in understanding science texts using English
in a high school in Dubai where their native language
is Arabic. [14] Unlike the research of Albakri, Ruiz de
Zarobe & Zenots (2017) study at a school in the Span-
ish Autonomous Community concluded that learning
using the global language could improve concepts as
speaking skills, especially in student’s reading skills.
[15]

Analysis that has been done from various research
findings on science learning in English increasingly
strengthens that the impact caused is very diverse. The
obstacles encountered are very diverse, as well. There-
fore, it is also necessary to study through research about
the implementation of science learning, especially
chemistry, that uses English as the medium of instruc-
tion. It has been explained that learning science in a
global language is a demand in today’s globalization
era. Therefore, the analysis of ongoing learning must be
undertaken to determine the success of the learning. It
is also important, that the formation of practical lan-
guage skills requires the active interaction of a English
language teacher and subject teachers. It should begin
with the preparation of a related calendar —thematic
plan, where the selection of theoretical material is car-
ried out for the formation of educational practical skills
of students, as well as detailed guidelines on the organ-
ization of the teaching itself.

At the same time, not only general didactic, but
also particular didactic principles of teaching should be
taken into account, allowing the development of certain
tasks using such teaching methods as explanatory and
illustrative, reproductive, partially exploratory and re-
search. It should be noted that the presented lexical ma-
terials must be studied by translating both from native
language into the studied foreign language. It is also
necessary to make a selection of lexical materials es-
tablished by the programs of teaching various subjects.

In this way interdisciplinary connection between
English language and the natural science subjects cycle
is of fundamental importance for pedagogy and meth-
ods of teaching subjects. It provides interaction of
points between subjects that serve the harmonious de-
velopment of their thinking.

At present, such connection is relevant, it reflects
not only the interdisciplinary nature of education, but
also erases the inter language barrier in the field of en-
gineering, production technology and in a practical hu-
man activities.
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Abstract

The standards for the process of teaching foreign languages are changing as a result of the implementation of
the Bologna Agreements. Today's foreign language teacher must not only give pupils with information, abilities,
and form skills, but also help them build the capacity to independently study a foreign language and culture. It is
very important to consider the construction and growth of students' independent educational competency, as well
as acceptable methods of gaining knowledge and creating skills. The development of a student's ability to engage
in independent educational and cognitive activity is dependent on the use of educational strategies. This essay
investigates the qualities of a successful learner and argues for the importance of teaching strategies for acquiring

a foreign language.

The same strategies are employed while learning a second foreign language as when learning the first, yet
each has its own uniqueness. The deployment of any educational and cognitive procedures is distinguished by their

awareness.

The distinctiveness of strategies for acquiring second and subsequent foreign languages is dictated by stu-
dents' educational and linguistic background, as well as their age. The purpose of this article is to investigate the
methods required for the development of the phonetic side of speech.

Keywords: multilingualism, educational autonomy, educational strategies, successful language learner, pho-

netic side of speech.

The ability to process large amounts of infor-
mation quickly and efficiently is a time requirement
and depends on the formation of the student's learning
strategies. In relation to the acquisition of a foreign lan-
guage, strategies are "combinations of intellectual tech-
niques and efforts that are used by students to under-
stand, memorize and use knowledge about the language
system and speech skills and abilities; cognitive opera-
tions that are selected by students from among the pos-
sible ones to solve a communicative task." (Azimov E.
G., Shchukin A. N., 2009)

In order to find out the reasons for success in mas-
tering a foreign language, a "successful learner" and his
or her learning behavior were characterized. H. Stern
and J. Rubin distinguish the following characteristics of
a "successful student": 1) lack of fear of making a mis-
take; 2) search for formal patterns and schemes; 3) ex-
periments on the way to the goal; 4) attention to mean-
ing; 5) readiness for exercise; 6) readiness to participate
in real communication; 7) self-observation. H. Stern, in
addition, names three more signs mentioned J. Rubin
has implicitly: 8) discovering your own style in teach-
ing; 9) active position and responsibility; 10) gradual
development of the target language system independent
of the native language.

The use of certain strategies depends on each indi-
vidual, on his cognitive style. There are visual, audi-
tory, communicative, motor, practice-oriented, ab-
stract-analytical types. There are other classifications
of learning styles, among which, in relation to the pro-
cess of teaching a foreign language, one can note such
cognitive styles as "utility—dependent — field-independ-
ent" (a tendency to global or analytical comprehension

of reality), "reflexive - impulsive" (a way of making de-
cisions in complex problem tasks), etc. Already at
school age, students know how they better understand,
memorize, and assimilate the material. However, even
students are not always aware of their individual cogni-
tive style, its advantages and disadvantages, and the
fact that the strategies they use depend on the cognitive
style. By introducing students to new techniques, ex-
panding their strategic repertoire, the teacher gives
them the opportunity to choose for themselves more
suitable and effective ways of teaching.

The necessity and importance of teaching students
effective language acquisition strategies is based on the
following provisions:

- mentally active students are more successful in
learning: students who consciously organize and inte-
grate new information into information already stored
in the memory have more cognitive connections that
support understanding and reproduction than those
whose learning activity consists in memorizing;

- strategies can be learned. Students who know
strategies and have the ability to apply them are more
successful;

- learning strategies can be extended and trans-
ferred to other activities;

- learning foreign languages in academic condi-
tions with the help of educational strategies will be
more effective, since it has a lot in common with solv-
ing a problem situation in the native language.

The learned strategies can be transferred to the
process of mastering a new foreign language (Rampil-
lon, U., 2003):

e "smart guessing": assumes knowledge about
the world, about the target language, about the context,
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about interlanguage knowledge (the influence of native
and foreign languages);

¢ hypothesis testing: 1) perception of the prob-
lem; 2) reflection; 3) hypothesis formulation; 4) hy-
pothesis formulation; 5) hypothesis testing;

o integration of new knowledge into existing
knowledge;

e parallel use of various sources of information
and educational materials;

e mnemonic strategies for memorization;

o the use of words of native and learned foreign
languages;

e word conversion of familiar languages;

e perception and use of kinship of languages;

o application of metalanguage terminology, etc.

The use of strategies should be done consciously.
It is also necessary to inform students that educational
strategies are applicable to the study of any foreign lan-
guage, regardless of whether it is the first, second or
third foreign language for students.

However, in order to use strategies when master-
ing a new language, it is necessary to master the mini-
mum profile of strategies at the stage of mastering the
first foreign language.

There are many classifications of strategies. The
most famous classification of strategies belongs to R.
Oxford, and includes the following strategies:

o direct strategies for learning a foreign lan-
guage (mnemonic strategies, cognitive strategies, com-
pensatory strategies);

e indirect strategies for learning a foreign lan-
guage (metacognitive strategies, affective learning
strategies, social strategies).

J. M. O'Malley and A. U. Chamot subdivide strat-
egies into cognitive, metacognitive and socioaffective,
thereby increasing the number of strategy groups com-
pared to the previous classification (1990).

According to S. I. Lebedinsky and L. F. Herbik, an
extensive classification containing two large groups of
strategies (2011):

1) foreign language acquisition strategies (meta-
cognitive, cognitive, socio-affective and pragmatic,
communicative strategies);

2) strategies for using a foreign language.

Focusing on the strategies necessary for the devel-
opment of the phonetic side of speech, we use the clas-
sifications presented above and consider three groups
of strategies for teaching phonetics, namely metacogni-
tive, cognitive and socio-affective strategies.

Metacognitive strategies are important for inde-
pendent work. They are focused on awareness of what
the learner is doing, what strategies he uses, as well as
knowledge of the process of language acquisition and
its individual links, including awareness of the ultimate
goal of language learning in terms of achieving a cer-
tain level of speech development for students.

Metacognitive strategies for mastering the pho-
netic aspect of speech include the following:

e setting and achieving a goal;

e correlation of the goal with the results
achieved;

o identification and discussion with the teacher
of the most effective learning strategies and techniques;

e maintaining a positive attitude to the process
of mastering the pronunciation side of speech;
e pronunciation assessment.

Cognitive strategies involve interaction with the
studied material, manipulation of it, the use of special
techniques, techniques for learning (Shchepilova A.V.,
2005).

The following actions can be distinguished as cog-
nitive strategies involving memorization and manipula-
tion of the structures of the language being studied:

e recognize and repeat the stress in a word;

e recognize and repeat intonation;

e focus on the pronunciation of perceived
speech (listening texts);

e record and listen to your voice;

e establish analogies and formulate rules for
understanding the relationship between sounds and let-
ters;

e to identify the contrast between the phonetic
phenomena of the studied language and the native /
learned languages;

e imitate the pronunciation / intonation of native
speakers;

e memorize interesting oral texts (songs, poems,
tongue twisters, etc.) and repeat them aloud or to your-
self;

e humming lyrics, imitating intonation;

e associate words by phonetic similarity;

e use the sound in oral speech, using the words
containing this sound.

Italicized strategies become the most relevant
when mastering the second and subsequent foreign lan-
guages.

Socioaffective strategies involve interaction with
other students, emotional involvement in the learning
process. They are associated with collective learning
activities, with obtaining information from native
speakers, with the creation of an educational algorithm
of action for the teacher, taking into account the capa-
bilities and psychological characteristics of the student
(Serebrantseva O.G., 2006). These include actions such
as:

e watch movies and TV programs with subtitles;

e use the means of communication available to
the student that contain audio information, such as the
Internet, television, radio, video, CD-ROM;

e use the means of communication available to
the student, providing oral interaction, such as tele-
phone, videoconferences, voice chat, etc

It should be noted that the strategies to be learned
must be repeatedly presented to students, commented
on, compared, evaluated. The use of strategies may
have different degrees of independence.
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Being one of branches of Linguistics, discourse is widely searched field that demonstrates great influence on
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gence in front of the particular audience. Due to the previous mentioned data, we are able to realize an effective
intercultural communication which reflexes all covered discourse.
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Discourse is a broadening of the concept of con-
versation to encompass all forms of communication.
Discourse is a major topic in social theory, with work
spanning disciplines such as sociology, anthropology,
continental philosophy, and discourse analysis. Follow-
ing the pioneering work of Michel Foucault, these
fields regard discourse as a system of thought,
knowledge, or communication that constructs our ex-
perience of the world. Because control of discourse
equates to control of how the world is perceived, social
theory frequently studies discourse as a window into
power. Within theoretical linguistics, discourse is de-
fined more narrowly as linguistic information ex-
change, which was one of the major motivations for the
framework of dynamic semantics, in which expres-
sions' denotations are equated with their ability to up-
date a discourse context.

Discourse is a formal way of thinking that can be
expressed through language in the general humanities
and social sciences. Discourse is a social boundary that
defines what statements about a topic can be made.
Many definitions of discourse are heavily influenced by
the work of French philosopher Michel Foucault. Dis-
course is defined in sociology as "any practice (found
in a variety of forms) by which individuals imbue real-
ity with meaning."

Political science considers discourse to be inextri-
cably linked to politics and policymaking. Similarly,
various theories from various disciplines see discourse
as linked to power and state, insofar as control of dis-
courses is viewed as a hold on reality itself (e.g. if a
state controls the media, they control the "truth™). In es-
sence, discourse is unavoidable because any use of lan-
guage influences individual perspectives. In other
words, the chosen discourse provides the vocabulary,
expressions, and, possibly, even the communication
style required. For example, two distinct discourses can
be used to describe various guerrilla movements, refer-
ring to them as "freedom fighters" or "terrorists."”

Discourse is a conceptual generalization of con-
versation within each modality and context of commu-
nication in discourse analysis. The term is studied in
this sense in corpus linguistics, which is the study of

language expressed in corpora (samples) of "real
world" text.

Furthermore, because discourse is a body of text
intended to communicate specific data, information,
and knowledge, there are internal and external relations
in the content of a given discourse. As a result, dis-
course does not exist in and of itself, but is linked to
other discourses through inter-discursive practices.

In Francois Rastier's semantics approach, dis-
course is defined as the totality of codified language
(i.e., vocabulary) used in a given field of intellectual in-
quiry and social practice, such as legal discourse, med-
ical discourse, religious discourse, and so on. In this
sense, as with Foucault's in the previous section, dis-
course analysis examines and determines the connec-
tions between language, structure, and agency.

Intercultural communication and education dis-
courses Intercultural communication research is char-
acterized by significant theoretical and methodological
heterogeneity, which is not surprising given the topic's
'broadness' or ‘fuzziness.' Despite these differences, it
appears that 'phenomena of cultural differences [are]
"somehow" meaningful for the communication pro-
cess. It is assumed that communication is inextricably
linked to cultural presuppositions, values, and identi-
ties, which can lead to misunderstandings, stereotypes,
and prejudices. One of the primary goals of intercul-
tural education is to overcome the ills of ethnocentrism
in particular—the belief that one's norms, values, and
ways of being, acting, and relating are universally valid
and superior to those of others.

One of the most important ways to accomplish this
is to increase knowledge about other perspectives and
raise awareness about similarities and differences
among people who do not, or only partially, share a
common socio-cultural and linguistic background.
Openness, flexibility, tolerance, and empathy are es-
sential goals, as are self-reflection and, ultimately, the
relativization of taken-for-granted assumptions. How-
ever, this is the extent of our shared experience. A
closer look at individual approaches reveals the diver-
sity of, and tensions between, theoretical stances on the
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nature of intercultural communication and concomitant
recommendations for intercultural education.

The current chapter begins with the assumption
that academic discourses about intercultural education
actively co-construct rather than discover, describe, and
analyze intercultural communicative practices that al-
ready exist objectively. Academic authors, as well as
teachers, consultants, and trainers, have a significant
impact on intercultural interaction ideas and practices
by providing cognitive and discursive resources for
thinking about, relating to, and communicating with
others. Taking this discursive mediation of social sci-
entific knowledge as a starting point, intercultural edu-
cation discourses are understood to be interpretive and
evaluative moments that necessitate increased reflexiv-
ity toward the role of language in the formation of real-
ity and the construction of knowledge: ... We should
be concerned not only about intercultural communica-
tion in general, but also about how it is perceived.
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Charlotte Bronte's "Jane Eyre" can be called a real attraction of the Victorian era and the public position of

that time. The novel assesses the role of women in the family and society, and emphasizes the importance of a
woman's search for her true identity. The plot of the novel is in the form of Bildungsroman (a novel about the
development of a person from the past to the present), which reflects the development of the protagonist from
adolescence to adulthood. This chronological structure brings together the feelings and experiences of the character
that help to create and shape his personality in the novel. In the book, the author divides Jane's life from adoles-
cence to adulthood into five important stages. It is at these stages that Jane's experiences enable her to grow as a
real person, and therefore the novel is narrated retrospectively (remembering the past). Charlotte Bronte was the
first to publish her novel under the pseudonym Carrer Bell, to hide her identity from the public and critics. In
Victorian times, the idea that it was published by a female author, in addition to being the author of such a contro-
versial novel, was considered a public condemnation because women were considered a subject. The women of
this period were considered to be faithful women who dedicated their lives only to their home, family and, most
importantly, to their husbands. She obeyed both her worldly and heavenly masters and understood her place in the
sexual hierarchy. But Charlotte Bronte created Jane Eyre to prove to the society of her time that it was unorthodox,
that is, the opposite of what was believed to be true. Jane Eyre criticizes the essence of the hierarchy of the serious
social class in England in Victorian times. The novel class emphasizes the importance of consciousness and the
subjectivity that a particular class may face at the hands of religious elites. Criticism of the orthodox attitude
towards women, the degrading treatment of orphans and orphaned children, and the bitter consequences of the
superiority of oppression and class stratification over people are important in determining the place of such a work
in English literature.
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Introduction also named after the prince. Her reign lasted until her

Almost no other period in British history has
brought as much social, economic and political change
as the Victorian era. It has long been a tradition to
classify British history according to certain time
periods and periods named after their current heads of
state. Thus, after the accession of Princess Alexandra
Victoria of Kent, later known as the Queen, to the
throne in 1837, the period when she was in power was

death in 1901, marking the end of the Victorian era.
Victorian society witnessed many innovations, and this
period was very different from the previous one.

To give a realistic picture of Victorian society, it
is important to note some of the reforms and acts
implemented by the government in the 19th century.
For example, with the adoption of the Great Reform
Act of 1832 (three of which were during the reign of
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Queen Victoria), the right to vote was granted to a large
part of the population. In the last years of the Victorian
era, only 12 percent of the population was still allowed
to vote legally. In fact, women's freedom was severely
restricted at the time, leaving them almost entirely
dependent on male leaders (fathers, brothers,
hushands). This custom, known as the "veil," was
virtually abolished in 1882 by the Married Women's
Property Act. In addition, Victorians (mostly those
suffering from poverty) suffered under the Poor Law
Act of 1834. They were to be housed in workplaces and
similar establishments known for their deplorable
conditions, which are widely presented and criticized in
Charles Dickens' novels. One of the progressive
achievements of the Victorian era was the abolition of
slavery in 1833 under William Wilberfors, who freed
thousands of colonial slaves.(6) The empire's economy
underwent a great transition from an agricultural policy
to, as Sin Porche put it, "an urban and industrial society
based on a culture of growing individualism and
capitalism.” Britain was evolving and consciously
moving towards a new modern era. Manufacturers,
industrialists, and entrepreneurs were encouraged by
the new capitalist spirit, they sought to make a profit,
and thus gradually gained power, influence, and basic
status. At this time, a middle class emerged, consisting
mostly of such merchant families. Technological
advances, such as the construction of a steam-powered
railway, led to an industrial revolution that spread
throughout the United Kingdom. In 1851, Prince Albert
himself supported scientific discoveries by showcasing
Britain's scientific and technological achievements at a
major exhibition attended by more than 6 million
visitors. A new interest in science has resulted in the
reorganization of Victorian morality. The best example
of this is Charles Darwin's Theory of Evolution, which
called into question the long-standing doctrines of the
Church in Victorian times. Thus, it can be said that the
Victorian period in 1901 was a period of great
prosperity, which manifested itself in a large population
growth of 30 million. Well-known historian Walter
Besant summed up his progressive generation as
follows: It seems to us that this period seems to be a
great triumph for those who find it difficult to look at
events from the outside in their proportions. But we
need to know that change is nothing but transformation.
And no one regrets the change. During this long period,
with the exception of the reign of Queen Elizabeth, a
spirit of initiative, effort and achievement, unique in
our history, has emerged in the national consciousness.
People were still worried as they were then: this
concern was manifested in all kinds of changes, in
every field - in colonialism, emigration, research,
discovery, invention.

The economic turmoil of the Victorian era had a
direct and fundamental impact on the moral and
spiritual values of the people. The high welfare of a
large proportion of the British population, as well as the
Education Act of 1870, made education compulsory, so
that better educated Victorians (especially the more
affluent middle class) turned their attention to more
ethical issues. Social evils, morality, moral issues and
the gender problem in society were reconsidered. Thus,

at that time, various forms of critical writing appeared
in literature, speeches, art and other fields. Michael
Paterson described this development as follows: During
the sixty-four years of Victorian rule between 1837 and
1901, the British became more gentle, more generous,
and more civilized than their rude ancestors.
Executions were stopped in public and whipping was
abolished. Victorians not only did not accept the
behavior and ideas of their ancestors, but also hated
their moral weakness and weakness. everything that
seemed small.

From the above mentioned, it can be concluded
that Victorian society has gone through a certain "stage
of development” in its education system in the first
place. As a result of this development, an authoritative
middle class emerged, trying to keep pace with the
existing intelligence and determine its status. Art and
literature were the main attractions of the people of that
time, and the growing interest in art, especially
literature, was obvious. This interest and need for
literature led to the creation of countless articles,
magazines and novels, and this process was welcomed
by the people. The increase in the number of published
works due to the discovery of new printing methods and
the reduction of the material value of books also led to
the popularity of reading. As the period progressed,
reading began to be practiced for the first time as a
leisure activity, not for intellectual purposes for
learning and self-improvement. Small "pocket
editions" of great literary works could be carried
everywhere. The railway increased the demand for
books, and the long journeys by train were an
opportunity to read. Train stations were now bookstores
where people could buy prose, poetry, and publications
of their choice. Special book publications, such as the
Railway Library, were intended primarily for train
passengers. In addition, libraries were built
everywhere, and the London Library (founded by
Thomas Carlyle), built in 1841, is the best example of
this. Such a great interest in reading and the growing
number of readers led to the emergence of more writers
and poets. In the nineteenth century, authors such as
Charles Dickens, Thomas Hardy, Anthony Trollope,
George Eliot, and, of course, the Bronte sisters
emerged. Compared to the romantic period in which the
genre of poetry was of great interest and popularity,
readers in the Victorian Society were more interested in
prose, or more precisely, novels. There are several
points to explain why novels became popular among
Victorians, but an acquaintance with the novels of the
time reveals that all of these points share a certain
component: First, the Victorian novel reflects the ever-
present social and economic changes that society must
undergo. No other genre of literature, other than the
prose genre, has been able to reflect the extreme
complexity of the sociological and economic changes
of the Victorian era so fully, in detail and in depth.
Because this genre was a longer form of literature than
the others, which allowed the author to present a fairly
detailed description of the changes of his time.
Moreover, the novels reflected the issue of social
existence in the 19th century. In their writings, the
writers of that time often exposed social evils,
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conveyed to people the negativity of a rapidly changing
society, and expressed their desire not to go astray and
return them to their former morals. While some of the
novels written at the time reflected the deplorable,
intolerable conditions of the working class, others drew
readers' attention to, for example, pre-feminist and
feminist themes, women's issues, and so on. directed.
These topics led to extensive discussions about the
place and position of women in society. Moreover, the
Victorian novels clearly showed how capitalism turned
the middle class into the most influential class of the
period. The middle class was primarily interested in the
publication and reading of literature, so these topics
reflected the middle class's view of society. Since the
Victorian era lasted more than 60 years, it is generally
impossible to characterize a "typical™ Victorian novel,
but it should be noted that many of these works also
reflect the literary genre of realism.

But strangely enough, Ch. Bronte's previous
novel, Jane Eyre, is full of romantic elements and
melodrama. How can this be explained? Critic
Margaret Ann Dudi noted that the critical experience of
the nineteenth century and its literary history focused
on realism, while many writers wrote more novels,
fantasies, and so on, provided they remained true to
tradition. Although Charlotte Bronte appears to have
been heavily influenced by realism, she did not limit
her work to this style, often combining elements of both
realism and romance in her work. His novel Jane Eyre
is clearly a romantic work and does not reflect the
"reality” of the Victorian era, its main themes are status,
the problem of gender discrimination and social
inequality in religion.(2) Charlotte Bronte's Jane Eyre,
one of Victoria's most famous novels, provides insights
into the period and its society. With the help of this
novel, it is possible to explore the changes and
developments in Victorian England in an artistic way.
Charlotte Bronte's work can also be considered a novel
written in a historical context. Examining Jane Eyre's
rebellion, we see that her critique of the then accepted
gender roles and her liberal idea of femininity point to
a strong female emancipation. Jane's demand for
gender equality becomes clear through the
interpretation of certain passages. An in-depth and
comprehensive analysis of the image of Jane Eyre
reflects the morals of Victorian society, as well as the
views and opinions of people living in that society
about religion. The most important Christian
conventions are represented by symbols that
correspond to different interpretations of Christianity.
The cruelty of religion and faith at the time contradicted
Jane's idea of a good and loving God.

This famous novel by Charlotte Bronte is truly
unique. In this novel, the author tries to show all the
ugliness of the Victorian era by describing a young
woman who spoke out against the injustices and ill-
treatment of the simple and lonely in various spheres of
life. As is well known, Queen Victoria's reign was a
period of change and innovation. The Victorian era
witnessed a major boost in its economy, as well as
changes in its social structure, and the industrial
revolution stimulated globalization as well as modern
science. Later, pre-feminism emerged with criticism of

the then-accepted gender reform. Christianity has also
been reconsidered and liberalized.

The concepts of gender and religion are among the
most important conditions that shape Victorian society.
An analysis of some of the characters in Jane Eyre from
this point of view, and some literary research, reveal
how difficult and unbearable it is to live in Victoria
England, and why this period has been so rebellious and
reformed.

While writing the first chapter of Shirley,
published in 1849, Charlotte Bronte herself expressed a
desire to portray realism in her work. "Reader, if you
think from this preface that everything like romance
was created for you or prepared for you, you have never
been so wrong. Can you understand feelings, poems
and dreams? Expect passion, stimulus and melodrama?
Set aside your expectations. In front of you is a simple
and magnificent work that reflects reality. Something
not as romantic as an ordinary Monday morning, just
like when everyone wakes up with the thought that they
should get up and go there. It may not be positive that
you don't taste an interesting dish in the middle of a
meal or during a meal, but it was decided that the first
meal on the table would be a Catholic meal or even an
Anglo-Catholic meal that you could eat on a good
Friday, including cold lentils and lean vinegar. There
will be unleavened bread, not lamb.” (3) After its
publication in 1847, Jane Eyre received immediate
positive reviews. Charlotte published her novel under
the pseudonym Carrer Bell to hide her gender due to
the persecution of female artists. Thus, her work could
be read quite seriously. The answers became harsher
after she openly admitted that he was the author of Jane
Eyre. Wanting to learn a professional opinion,
Charlotte wrote to the poet, laureate Robert Southe, and
asked him what he thought of Jane Eyre. In Sauten's
response, the writer was sharply criticized: "Writing
should be a hobby for a woman, writing should not be
a career for a woman." (7) Such attitudes and
oppression of women are the main reasons for
Charlotte's criticism and rebellion against Jane Eyre. Its
constant demands are gender equality, social equality
and freedom. Jane's relationship with her master, Mr.
Rochester, and her passionate nature and free
expression of ideas were in stark contrast to the idea of
femininity in Victorian England.

Charlotte Bronte's first novel, Jane Eyre, is about
a young coach and her struggle for freedom. In this
work, the author acquaints her readers with the social
situation in England in the early years of the Victorian
era. The work can be classified as "bildungsroman". In
the Oxford Dictionary, the word "bildungsroman™ is
defined as "a novel about a person's years of maturity
and formation or spiritual education.” (8) Jane Eyre is
a Gothic novel by Charlotte Bronte, published in 1847.
In fact, Charlotte and Jane share several similarities.
One notable difference is that Charlotte Bronte did not
inherit large sums of money.

Although she was severely criticized by writers
and poets of the time for his early writings at the age of
twenty, with the support and encouragement of her four
sisters, Charlotte opposed the Victorian Convention
and became a successful author whose books are now
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considered classics. Jane Eyre revolutionized the world
of science fiction at the time, as she openly discussed
Victoria's realistic inner struggles with both her social
status and her inner desires.

Conclusion

The novel "Jane Eyre" is a novel that has a special
place in the literature of the nineteenth century in
bringing the social characteristics of the Victorian
period to the literature, a work that reflects the artistic
manifestation of all these features. The paper examines
the characteristics of the leading literary genres of the
Victorian era, the revolt against oppression in the novel,
and the historical and social causes of this revolt. As a
result, in order to solve the problems of humanism of
the Victorian era in the novel "Jane Eyre", the problems
of class discrimination, humiliation and humiliation of
people in society at that time were exposed and social
deformities were revealed through a young girl with no
class.

As aresult of the study, it becomes clear that it was
the nineteenth-century Victorian era that created the
fertile ground for the emergence and writing of the
novel Jane Eyre. The study notes that the main
shortcoming of society is the discrimination between
the poor and the poor, which is observed throughout the
novel. It is not clear from the analysis of the characters
in the work and their actions that neither class
stratification nor the existing state will help people in a
bad day.

It is clear that rapid development,
industrialization, or material wealth in a society cannot

be the savior of man in difficult times. It is shown that
the main wealth that is valuable for a person in the
world is human qualities and humanism.
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The most obvious and universal are the connec-
tions of the concept of time with the concepts of space
and movement which are also related to spatial and
“motor” metaphors of time. Spatial metaphor of time in
many languages, temporal orientation can be described
using units with the semantics of spatial orientation.
This phenomenon seems quite natural, since the general
trend in the development of linguistic meanings, asso-
ciative transfers is the movement from a more concrete,
perceptually perceived to a more abstract and in general
can be represented as follows: (quality, place) - (quan-
tity, time) - (logical relations, modality, intensity, eval-
uation, expressiveness) [2, p.38].

Temporal relations between events and phenom-
ena are represented in the language by analogy with
spatial relations (on the table - on Monday, in the box -
in a week; in front of the house - before the meeting,
across the river - every other day, etc.). The distance
between two "moments" of time is likened to the dis-
tance between two points in space - a straight line. Time
gets a sign of linearity. Thus, through the spatial meta-
phor of time, a linear model of time is born. In this case,
the line (axis) of time can be either horizontal (afar cor-
ner of the trailer - the far past; distant shore - in the dis-
tant future, etc.), and vertical (cf. deep water - to read
deep into the night; deep lake - deep old age, deep au-
tumn; in Latin superior - “previous”, letters, “ upper", a
inferior - "later"”, letters, "lower").

A similar idea of the development of ideas about
the world according to the "concrete temporal abstract"
scheme was expressed by Heim [4, p.30]. According to
many authors, confirmation of the deductibility of tem-
poral relations from spatial representations is, among
other things, the fact that for a very long time the child,
representing time, operates with spatial relations, i.e. in
ontogeny the sense of space develops before the sense
of time [4, p.32]. However, it is necessary to emphasize
the possibility of developing metaphorical transfers in
the opposite direction, which is a manifestation of the
direct interconnection of various areas of human expe-
rience.

Interesting data on the continuity of space and
time in the archaic model of the world of the ancient
Germans are given in the study of Dowty David, is ded-
icated to-Length as a spatial parameter becomes longi-
tude / duration - a temporal parameter. Long / short are
represented as taking a long or short segment on the
time line (and short stick - a short stay, a long way - a
long talk, a long drink, etc.).

It must be emphasized that time, space and move-
ment form a kind of syncretic whole. The idea of such
unity was reflected in the concept of the chronotope de-
veloped by M.M. Bakhtin and actively used in the lin-
guistic literature at the present time. Space and time are
interpreted in this concept as different aspects of a syn-
thetic whole space-time [5, p.22]. Space and time are

connected by the idea of movement, which is the third
component included in the concept of chronotope. The
synthesis of the semantics of these three categories is
ontologically conditioned. A common property of
space and time is extension. The movement is aimed at
overcoming a space of a certain length, and the longer
this length, the more time is needed to overcome it (cf.
a long ride, a long walk through the park, a long sea
voyage, etc.).

Time, like objects, moves (cf. The time flies; Time
flies / runs, etc.). On the one hand, time, like objects
moving in space, can move rectilinearly, unidirection-
ally and irreversibly (Time will pass, you will not return
it). On the other hand, a person perceives the repetition
of cycles of movement of natural objects (sun, moon,
stars), as well as the duration of these cycles. The idea
of time as a constant repetition of natural and "life" cir-
cles (What was, will be repeated again) underlies the
cyclic model of time.

Ideas about time as a cycle or as a line are among
the basic images associated with the concept of time
Hinrichs, E, especially emphasizes that "the concepts
of "Cyclic time" and "Linear time" dominate over the
entire set of particular concepts of time™ [3, p.62]. The
cyclic model of time is the idea of time as movement,
rotation in a circle, as a sequence of the same type, re-
curring events, "circles of life". This perception of time
is associated with cosmological consciousness, human
observations of natural (solar, lunar, vegetative) cycles.

The concepts of "past”, "present" and "future", be-
ing natural categories, are open spaces that do not have
clearly fixed boundaries. The factor that determines
their scope in each particular case is the person who
perceives and / or describes events, phenomena, states,
etc. [1, p.39] Therefore, when describing the semantics
of the past, present, future, the concept of “focal inter-
val” is important, which is defined as an interval of time
that is actualized in the mind of the observer / speaker,
in which the most important events for him are
grouped, that is, on which his attention is directly fo-
cused.

2. The scale of the time interval with which the
observer / speaker associates himself may vary. It can
be micro-T (current time), midi-T (actual time) or
macro-T (background time). The functioning of adjec-
tives with the referential sphere of the past, present and
future in speech confirms the “different interval” nature
of these concepts.

3. The blurring of the boundaries of the past, pre-
sent and future is manifested not only in the possibility
of their perception on different scales. An analysis of
the functioning of the adjectives of the temporal triad
showed that units whose profiling function is the ex-
pression of the semantics of past experience are able to
participate in modeling the area of the actual present,
and adjectives with the nuclear semantics of the present
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tense can have signs of past experience. This, at first
glance, illogicality of linguistic functioning is only a re-
flection of the complex perception of time by the hu-
man mind, which cannot always clearly distinguish be-
tween fragments of the surrounding reality. After all, if
for a person “Time present and time past are both pre-
sent in time future, and time future contained in time
past” (“Present time and past time are both present in
future time, and future time is contained in past time”),
how then to separate the boundaries of the sphere of se-
mantics of the past from the present and future, and the
present from the past and future? The spheres of the
past, present and future, touching, form the border areas

of the near (recent) past and near (near, immediate) fu-
ture. There are units for which such boundary temporal
semantics are nuclear, for example, recent, new, com-
ing, etc.

4. The semantics of the past, present and future is
closely related to the scope of evaluation. Objects, phe-
nomena, events, etc., related to the past, present or fu-
ture, receive both positive and negative assessments in
the minds of modern English speakers. In the semantics
of most adjectives of the tense triad, there are qualita-
tive and evaluative features. These features have differ-
ent status in the semantics of the units under consider-
ation. By this parameter, they can be divided into three
main groups (Fig.1):

a) adjectives, the qualitative-
valuative meaning in the semantics
f which is often difficult to separate

from the temporal, for example,
adjectives old, new, modern-,

adjectives trendy, fashionable

Figure 1. Features of semantics

5. As a result of observing the use of adjectives of
the temporal triad, the following main functions were
identified (Fig.2):

redicate: for example, adjectives past, present, next in

!) concretization of the temporal meaning expressed by the main

dverbial groups with names denoting units, periods of time;

e o
UL E ) O CXATTIDIC  HIC] O] | U
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combination of the temporal function with the evaluation
nction, for example, old, new, modern, fashionable,
minent, etc.

Figure 2. Functions of temporal triad

6. Lexical indicators of time, which include tem-
poral adjectives, are traditionally evaluated as part of
the periphery of the temporality field in general and the
"past / present / future" microfield in particular. How-
ever, the peripheral position of temporal adjectives in
the field of temporality does not mean that these lin-
guistic units are not essential for expressing temporal
relations. Thus, most of the adjectives under consider-
ation in the vast majority of cases succinctly convey

meanings that can otherwise be expressed only by com-
pound phrases or expanded subordinate clauses.
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Abstract

The article discusses the category of affirmation which is at the focus of cognitive linguistics, one of the
modern fields of linguistics.The article emphasizes that the main task of cognitive language is to be able to learn
within real language activities. The most common mood of all languages in the world is affirmation. The article
discusses in detail the affirmations expressed by paralinguistic expressions and perceived by denials. The
relationship between the theory of self-affirmation in psychology and affirmation in grammar is also discussed.
Since affirmation is based on excessive subjective judgments, it is emphasized that modality is also an important
means of expression. The article discusses the relation between litotes, metacognitive negation and affirmation, as
well as the ability of conjunctions, and adverbs to reinforce affirmations.

AHHOTALUA

B cratne paccMaTpuBaACTCs KaTCTOPUA YTBCPIKACHUA, KOTOPAsA HAXOAUTCA B ICHTPC BHUMAHUA KOTHUTHBHOH
JIMHITBUCTHUKH, OJHOT'O U3 COBPEMCHHBIX HaHpaBJ‘IeHI/Iﬁ s3bIKO3HaHMA. B craTbe MOAYCPKUBACTCA, YTO OCHOBHAs
3aJa4a KOTHUTUBHOI'O A3bIKa COCTOUT B TOM, 9TOOBI HMETH BO3MOYKHOCTD YUYHUTBCA B paMKax peaJ‘IBHOfI SI3EIKOBOM
JIeATENBHOCTH. Bee sI3bIKku Mupa SBISIOTCS YTBEPKACHUSAMH. B cTaThe moApoOHO paccMaTpuBalOTCs YTBEPIKIIe-
HUs, BRIPDAXKCHHBIC MAPATIUHIBUCTUUCCKUMU BBIPAXKCHUAMU U BOCIIPUHATHIC OTPULIAHUAMU. Taxxe o6cy>1<;[aeTc;1
CBA3b MEKIY TEOPUEH CaMOYTBEPKICHUS B IICUXOJIOTHU U YTBEPKAECHUEM B rpaMMartuke. ITockobKy yTBepxKe-
HHUE OCHOBAHO HA YPE3MEPHO Cy6’beKTI/IBHLIX CYXKICHUAX, MTOAYECPKUBACTCA, YTO MOAAJIBHOCTh TAKXKE ABJIACTCA
BaXXHBIM CPEACTBOM BBIPAXKCHUS. B cratbe paccMaTpuBaACTCA COOTHOIIECHUEC MEXK Y JINTOTAMH, MECTAKOTHUTHBHBIM

OTPHUIIAHUEM U YTBEPKIACHUCM, a TAKKC CIIOCOOHOCTH COI030B U Hapetmﬁ YCUIMBATDH YTBECPKIACHUS.

Keywords: affirmation, denial, cognitive linguistics, approach, meta-cognitive negation, semantics
KiroueBble ciioBa: YTBECPIKACHUE, OTpULAHUC, KOTHUTHBHAA JIMHIBUCTUKA, TOAXOA, MECTAKOTHUTHUBHOC OT-

pyuaHue, CCMaHTHKaA.

Cognitive linguistics, which studies the formation
of language and the interrelationships of basic mental
operations related to language, understands language as
an enterprise that organizes and processes information.
Semantics plays a key role in cognitive linguistics. The
issue of modern linguistics is not to exclude man from
the sphere of research and to take his mental processes
as an object of linguistic research.Cognitive linguistics
determines how much information is formed in the
human brain and how a person uses it when thinking.
Affirmation category is also in the focus of cognitive
lingusitics.

As a semantically unlimited category, the category
of affirmativeness is extremely subjective and tends to
be divided into judgmental and voluntary sections. The
most important requirement of the affirmative index in

grammar is the context of negation. The category of
affirmation covers all meanings of affirmative
sentences. This makes it a very large and extremely
common category. Nevertheless, this category is a
logical metalinguistic category with a semantic
structure and cognitive scope about the whole world.
The most widely used form in all languages is
affirmation. Affirmation is not only graded and repre-
sented by various means, but also the perception of its
application seems to be characterized by sufficient dis-
tinction and the possibility of modification. It arises
from focusing on word order manipulations, forward-
ing, inversion, repetition, replication, and duplication.
Thus, affirmation is perceived as a mental process - as
a positive comparison - used by language users as lin-
guistic expressions at different levels. One of the means
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of expression of affirmation is gestures. All cultures
have common gestures. Gestures were created at differ-
ent times, by different peoples. Although they are dif-
ferent from culture to culture, all people on the earth
can understand them.The speaker can use different
tones in connection with the words he utters, or in order
to support the words, change the tone of his voice, make
various gestures and facial expressions. There is a the-
ory of self-affirmation in psychology. This theory is
closely related to the affirmation that exists in linguis-
tics. According to Walter and Jacobson, self-affirma-
tions have value, because our subconscious mind plays
an important role in reflecting our dreams and realiz-
ing our lives. At the subconscious level, what we be-
lieve in ourselves has a significant effect on our life.
That is, our lives are easier when we feel good about
ourselves. Studies show that positive thoughts and sen-
tences, which are used as affirmations in young people,
young children, people with serious illnesses and cer-
tain disabilities, have a positive effect when injected
subconsciously. The human brain, the human subcon-
scious, sometimes cannot "distinguish” between fan-
tasy and fact, as we can weep while watching a sad
movie, knowing that it is just literary characters. Affir-
mation is widely expressed in functional language
styles, because they play an important role in the
knowledge of communication, the expression of beliefs
and the expression of the inner state of the speaker.

Affirmations can also be reinforced and under-
stood through negation. The affirmation, expressed in
various negative ways, can be grouped into several
types.

A type of sentence that is not completely ruled out
because an alternative idea is put forward within the
sentence. a) He struggled not to sleep until you arrived
b) He listened to the end without crying.

The affirmative sentence structure that follows the
negative sentence. Increasing the power of a positive
sentence is one of the methods used to promote aware-
ness;

Man is not afraid because he is afraid, he is afraid
because he is running away.

One of the two denials is positive. The purpose of
the idea that emerges in this type of sentence is simply
to evaluate it as positive information;

I did not graduate from university in 4 (four)
years, | graduated in 6 (six) years.

You did not dismiss me, | resigned.

Here, the affirmation in front of the sentence en-
hances the method of validating the sentence by reject-
ing the sentence.

One of the possibilities of expressing affirmation
by means of negation is the law of double negation.
“Duplex negative affirmation” (Horn 2011). Double
negation is commonly used in English. "He isn't an un-
happy boy" means that he is a happy boy. Other linguis-
tic studies include the term metalinguistic negation.
The term was first used by the French linguist Oswald
Ducrat, whose metalinguistic negation arose either
from the rejection of words that had been spoken before
or were in the past. For example, | am not happy; | am
ecstatic. The word "happy" is negated here because it
is insufficient to describe the speaker's feelings. In

other words, although he seems to have denied a claim
made in this example, he denies the structure of the
statement, not its essence. When the denial is evaluated
descriptively, it is seen that the two rulings do not agree
with each other, that is, the speaker who says that he is
not happy in the first sentence then makes an incon-
sistent statement by saying "I am happy". On the con-
trary, metacognitive reading here means that the denial
of the speaker's happiness is loaded with the word
"happy." The phrase "very happy" is better expressed
and indicated.

Palmer claimed that the two negative elements
deny each other and form a positive sentence. Otto Jes-
person (1939) argued that "it seems that all languages
have a common rule, that two negations make one pos-
itive." Otto Jesperson put it this way: “The reason this
situation occurs is that the pronunciation of the denial
is short and does not only add a negative word to the
verb. He adds to the other part of the sentence so that
the listener can understand its negative tone. That is, so
that the negative word is not ignored by the speakers”.
The more syntactic components, the longer the sen-
tence, in fact, the less comprehensible this expression
is. It becomes less accepted for the listener. This cogni-
tive feature is well reflected in the double negative sen-
tence [2]. Compared to double negation, affirmative
sentences are less short in form and the expression is
direct and clear. In terms of language economics, dou-
ble denial is an unnecessary sentence type. However,
double denial is a form of language that is widely used
in our daily lives and plays an important role in com-
munication [5]. People want to keep double stubborn-
ness beyond a certain logical account, they use it for a
certain pragmatic motivation. Speakers use sign forms
to refer to unusual situations that are not common. Horn
wrote, “If both expressions have the same connotation,
then the sign expression is an addition to the non-sign
form because it contains more information”[3].

The teacher was not unpleased with his students
the teacher was pleased with his students. But in my
opinion, double denial is not an unnecessary language
phenomenon. Although it has a positive meaning, its
affirmative degree is different as an affirmative sen-
tence. It strengthens and weakens the affirmation, be-
cause the negative elements act as a sign. Of particular
importance for the correct understanding of the phe-
nomenon, which is classified as affirmation, lies in the
knowledge of human categorization and prototype
structures of categories. In reality, the categories re-
lated to concepts are the backbone of the language and
thought we form. Much of our semantic corrective
power depends on the system of conceptual categories
and the way they are organized in our thinking. Affir-
mation is also a construction, which means that it is ex-
pressed in the configuration of meaning and form.
However, the typical constructive concepts of affirma-
tion may differ in their internal structure and degree of
complexity. The constructive approach has many ad-
vantages, especially when it comes to the basic seman-
tic nuances that emerge in the grammatical category.
Affirmation has all the characteristics of a degree phe-
nomenon, covering many categories, both lexical and
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grammatical. In addition, most of its constructive ex-
pressions have a multi-layered and hybrid structure.
Modality is the most important feature of natural lan-
guage. In the case of affirmative modality, speakers
convey a positive value to the semantic structure of the
thought they are expressing, either by emphasizing it or
as an additional component. This type of affirmative
polarity is advanced in the opposite or negative con-
texts. Like other types of modality, affirmation can be
expressed lexically syntactically and pragmatically.
However, in most cases, weak affirmation is a closed,
formally unmarked category. As a result, negative sen-
tences are more morphologically and syntactically con-
fused than affirmative counterparts, and the status of
negation as a type of modality is more quickly under-
stood. On the other hand, little attention is paid to the
rare syntactic realization of sign and empathic affirma-
tions. Such affirmations are closely related to time and
aspect, are mainly marked within the verb structure,
and are based on a symmetrical comparison of negation
[3].Afirmative modality can be enhanced by advancing
lexical amplifiers or numerous manipulative afirmatic
constructions, doubling afferent forms, and introducing
connectors that have a repetitive effect. For example, in
the following context, the long form of the verb "to be"
"I am" is repeated several times to denote the strong
form of the affirmative modality and is reinforced with
the conjunction "and". This hyper-affirmative sentence
is highlighted as a response to denial or a strong denial.
I don’t! I don’t want to be a musician! | want to be a
lawyer!

Strong affirmative modality is often applied to
parts of complex sentences in which the speaker wants
to emphasize a part of the given information.

What | wanted to say is that learning a foreign lan-
guage is an intellectual ability. Affirmation is a mental
process and is added to the feedback given by language
users. As a result, there is reason to see it as a form of
modality. Therefore, affirmative modality has a seman-
tic content and is surrounded by various forms of struc-
tural realities. It can range from very weak and abstract
to strong and accented expressions. And the Azerbaijani
army proved its strength, and liberated our lands from
occupation, and showed all its strength to the world! -
This form of the conjunction indicates the strong emo-
tional feelings of the speaker, and the conjunction,

which is developed before each verb, expresses a strong
affirmation. It is not formally expressed in terms of to-
tal quantity, but it is very close to it and also expresses
the climax of the story.

Despite the fact that the most important indicator
of affirmation in grammar is its opposite, but in
cognitive linguistics affirmation is the most widespread
category. The category of affirmation, one of the two
most fundamental mood in the world languages, needs
a cognitive overview. According to the article,
affirmation can be strong and weak. The rules of
intonation can be expressed by the sequence,
dublication of verbs, repetition, complete forms of
auxiliary verbs and etc. It can be understood as a mental
process and can also be understood through functional
language means, gestures, different tones of voice, and
non-verbal means of communication. Even strong
affirmations can arise through denials, double negation,
metacognitive negation, and litotes can also participate
in the realization of affirmations [5]. Modality is also
considered the main means of expression of
affirmation, because it is based on very subjective
judgments. According to the article, affirmation is a
mental process in cognitive linguistics and is widely
used by language users.
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Abstract

The article explains the autobiographical description of events and personalities in the works of Mark Twain,
known as the "National Genius" of American literature, "King of Laughter". The inspiration and reason of reviving
from Twain’s childdhood memories by some characters such as Becky Thatcher, Tom, aunt Polly , Colonel Sellers,
slave Jim etc. in his most famous works including “The Adventures of Tom Sawyer”, “The Adventures of Huck-
leberry Finn” and “The Gilded Age” are explained . This is due to the fact that from an early age he struggled with
difficulties in the tumultuous paths of life and wanted to immortalize the fond memories of his childhood and
people forever.

AHHOTALUA

B cratbe maercs aBToOHMOTpaduueckoe ommcaHne cCOOBITHI M IMYHOCTEH B Mpomn3BeneHusX Mapka TBeHa,
M3BECTHOT'O KaK «HAIMOHAIBHBIN FeHNID aMEpPUKaHCKOH JINTEPaTypPhl, KKOPOJIb CMeXa». BIOXHOBEHNE 1 IpHYUHA
BO3POKIEHHSI BOCIIOMUHAHUN JETCTBA TBEHA HEKOTOPBIMU NIEPCOHAXKAMHU, TaKUMU Kak bexku Tatuep, Tom, TeTs
[Monmn, nonkoBauk Cemepe, pad JKUM | T. 1. B €TO CaMbIX H3BECTHBIX IIPOM3BEICHIUX, BKItoUas «lIpuximode-
Hus Toma Coiiepay, «[Ipukirouenus ['exnboeppu @uHHay. » U «[10305109eHHBIH Bek». DTO CBS3aHO C TEM, YTO
OH C paHHHUX JIET OOPOJICS C TPYAHOCTSIMU Ha OyPHBIX JKU3HEHHBIX ITyTAX U XOTEJ HAaBCET/1a YBEKOBEUUTD TEILIbIC

BOCIIOMHUHAHUS O CBOEM JICTCTBC U JIHOJAX.

Keywords: Mark Twain, Tom , Huck, childhood memories , Hannibal, prototype.
KuaroueBbie ciioBa: Mapk Tsen, Tom, ['ek, nerckue BocrmomuHanus, ['aHHIOA, TPOTOTHII.

The American writer Mark Twain (Samuel Lang-
horn Clemens), who conquered the hearts of millions of
children and adults with his unique ironic creativity,
was not only a writer, but also a journalist, playwright,
philosopher, publisher and public figure. Mark Twain
also called "King of Laughter" is an extraordinary mas-
ter of humor and satire, enjoyed not only by Americans,
but also by other nations. It is no coincidence that No-
bel laureate William Faulkner called Mark Twain "the
father of American literature.”

Samuel Langhorn Clemens was born on Novem-
ber 30, 1835, in Florida, Missouri. Samuel Clemens
wrote about his birth in Florida in his story "Childhood
Years": "The village contained a hundred people and |
increased the population by one per cent. It is more than
many of the best men in the history could have done for
a town. It may not be modest in me to refer to this but
it is true. There is no record of a person as much-not
even Shakespeare. But I did it for Florida. No historical
figure can boast that he has done more for his
hometown than I have.” [ 2, p.33]

When Samuel was four years old, he and his fam-
ily moved to Hannibal, a small town. The author would
later write in his most beautiful book, “The Adventures
of Huckleberry Finn”, that this was the city of my child-
hood and left an indelible mark on my life [1].

Just as Hannibal, Missouri, played a key role in
Mark Twain’s shaping as a personality, the founder of
instinctive realist prose, humorist, and satirist in Amer-
ican literature, the world-famous "King of Laughter,"
glorified with high impression and made this small
province world-wide and famous. The early days of his
life in Hannibal provided the basis for many famous
characters in American literature. The province was lo-
cated on the right bank of the Mississippi River, and
would later be described as St. Petersburgh in “The Ad-
ventures of Tom Sawyer” and “The Adventures of
Huckleberry Finn”.

Mark Twain's father, John Marshall Clemens, was
a lawyer who was tough and cold-blooded by character.
Unlike his stone-hearted father, Samuel was mild-tem-
pered, and their father-son relationship was cold. Un-
fortunately they couldn’t get along together properly.

His mother, Jane Clemens, was mild-tempered, smil-
ing, and gentle. In one of his speeches, Twain said that
he inherited the ability and passion to tell a story from
his mother.

Childhood was very valuable and dear to the
writer, because these times were associated with the
years of independence, associated with freedom and in-
dependence, proximity to nature. “The Adventures of
Tom Sawyer” and “The Adventures of Huckleberry
Finn” are autobiographical works. Although Mark
Twain immortalized his childhood and adolescence
with vivid and realistic colors, the writer's imagination
and creativity were very rich. In little Tom’s adven-
tures, the writer turns the American education system
into an object of ridicule, looking at the world through
the eyes of children. In “The Adventures of Huckle-
berry Finn”, a sequel to the novel, the author's hatred of
racial discrimination rises to the level of a social novel
with the introduction of a black Jim. He denoted racial
discriminations with a dialogue between Tom and a
white woman about an explosion on a steamship “We
blowed out a cylinder-head. ” [5, p 223].

“Good gracious! anybody hurt?” “No’m. Killed a
nigger.”

“Well, it’s lucky,; because sometimes people do get
hurt.

Two years ago last Christmas your uncle Silas was
coming up from New Orleans

on the old Lally Rook, and she blowed out a cylin-
der-head and crippled a man...

In “The Adventures of Tom Sawyer”, many as-
pects of Mark Twain's childhood are revealed. The city
of St. Petersburg described in the work is reminiscent
of the city of Hannibal in the 1840s.

In the novel, little Tom's first love is an innocent,
naive, shy little girl - Becky Thatcher, one of the char-
acters inspired by Mark Twain's childhood. The image
of Becky Thatcher is a prototype of Laura Howkins, a
childhood friend and first love of Samuel Clemens.
Like Mark Twain, Laura Howkins's family moved to
Hannibal as a child and lived on the same street as the
Clemens family. Laura and Samuel were schoolmates.
In addition to “The Adventures of Tom Sawyer”, Laura
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Howkins was also included into “The Gilded age”
(1873) as a main role. This work shed light on the
American socio-political panorama of the time, reveal-
ing Twain's civic stance, his principles, and his intoler-
ance of injustice.

Sawyer's half-brother Sid is reminiscent of Mark
Twain's younger brother Henry. It should be noted that
Henry was Samuel Langhorn Clemen’s younger
brother, and Twain began working on the ship at his
insistence during his years as a pilot, but died in an ac-
cident there. Henry was killed tragically in an explosion
on the steamboat Pennsylvania at the age of 20. Mark
Twain, who had dreamed of Henry's death a month ear-
lier, could never forgive himself for it. The image of
Tom is a prototype of Twain's two best friends from
childhood and little Samuel Clemens. They are Mark
Twain's childhood friends John Briggs and William
Bonen. Tom's character is an autobiographical charac-
ter. Tom's painting of the fence, the appearance of a
puppy there during a sermon in the church, conversa-
tions with Huck about a dead cat, or the removal of
Tom's baby tooth are all childish approaches to the
adult world.

“The Adventures of Huckleberry Finn”, a sequel
to “Tom Sawyer's Adventures”, also features moments
from Mark Twain's life. The protagonist of “The adven-
tures of Huckleberry Finn” was a prototype of Tom
Blankenship, a childhood friend of the great writer
Hannibal. He was four years older than Twain. Tom
Blankenship's family lived in poverty, and his father
was just like the Pap (He was an undesirable father in
“Adventures of Hucklebrry Finn”), the father of Huck-
leberry Finn. “My father had not been seen in our city
for more than a year, therefore | was very confident; |
didn't want to see him again. Although I often ran into
the woods when he saw me wandering, he was beating
me badly as I passed by”[ 4, p.205 ].

Although Tom Blankenship was ignorant, illit-
erate, filthy, and careless, but he was a very simple-
hearted, kind man. As Twain later wrote in his autobi-
ography: His freedom was unlimited. He was the only
independent person in the society. Others envied him
for that. ” [6].

The novel was one of the first American novels to
be written using folk idioms and local dialects, high-
lighting both the sights of Twain's youth and the social
and cultural environment of the time. In writing this
novel, Twain not only spent his happy childhood in
Hannibal, but also showed the dark and bad side of the
state, such as racism and slavery.

Mark Twain made an innovation in the history of
literature with vivid and expressive depictions of sev-
eral famous characters. Through these characters in the

"The Gilded age", he was able to create illusory nu-
ances and points of pride with the power of the artistic
word. One of these characters is Colonel Sellers. “His
prototype was Twain's uncle James Lampton.”[ 3,
p.701].A This man was extremely dreamy. He dreams
of success and pursues dreams that do not correspond
to reality. It seems to him that he will just catch a bird
of success, earn millions, benefit all mankind, and more
precisely, improve the material well-being of his rela-
tives. But in reality, life tells him something else: all his
projects are ruined, Sellers' family falls to the bottom of
life, becomes poor, struggles not to die, not to starve.
The family is fed by Sellers' beliefs - boiled turnips and
water. According to Sellers, this is actually the best
diet, a high-calorie meal. Mark Twain wrote in his story
about his childood years: “I have never met anyone
more merciful than my uncle James. After we moved to
Hannibal, | stayed on my uncle's farm for two or three
months a year until | was 11 or 12. "In Huckleberry
Finn” and “The Adventures of Tom Sawyer”, I brought
this farm to Arkansas."

Twain witnessed slavery as a child before becom-
ing a public defender of black rights. Missouri was a
slave state, and both Twain's father and several mem-
bers of the Clemens family owned slaves. As a child,
Twain spent his summers on his uncle's farm listening
to stories told by slaves and workers, including Uncle
Daniel. The story of Tom Blankenship’s brother who
helped a negro escape from slavery in Mark Twain’s
childhood years, became a source of inspiration for the
relationship with the black Jim and Finn in the novel
“The adventures of Huckleberry Finn”.

In conclusion, in the works of the world-famous
writer Mark Twain, there are autobiographical mo-
ments and vivid landscapes of his childhood. We think
that this is directly related to the fact that from an early
age he struggled with difficulties in the turbulent ways
of life, and the pleasant memories of his childhood and
the desire to keep people alive forever.
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This article presents the results of the synthesis and study of quaternary ammonium salts based on hexene
isomers. The process of obtaining isohexylmonochloroacetate based on hexene isomers with monochloroacetic
acid and the interaction of the obtained product with triethylamine were studied and quaternary ammonium salts
were obtained. The effect of initial reagents and temperature on the rate of the quaternization reaction has been
studied. The rate constants of the Menshutkin reaction were determined for various temperatures. A basic techno-
logical scheme for the synthesis of quaternary ammonium compounds is proposed.
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1. Introduction

At present, quaternary ammonium salts (QASS)
attract the attention of many researchers and scientists
around the world. Quaternary ammonium salts are
odorless, colorless, characterized by a moderately
broad spectrum of antimicrobial activity, residual bac-
teriostatic effect on treated surfaces, have corrosive ac-
tivity, efficiency in a wide pH range, resistance to high
temperatures, low toxicity [1].

In there cent years, the phenomena of penicillin-
resistant bacteria suchas methicillin-resistant Staphylo-
coccus aureus (MRSA), or even theemerging of SARS-
CoV-2, revived the urgent in development of QASs
again [2,3]. Quaternary ammonium compound (QAC)
with positively charged Natom and long-chain alkyl,
exhibits efficient antibacterial functions [4-6].

The industrial production of quaternary ammo-
nium compounds continues to maintain a leading posi-
tion due to their steadily growing demand. They are
used as target products, feedstock and intermediate
products in various chemical and petrochemical synthe-
sis, in the production of composite materials for various
fields of chemistry and petrochemistry, in the plastics
industry, synthetic resins, electronics, metalworking
and chemical-pharmaceutical industries, for the needs
of agriculture, farming and production of household
chemicals [7,8]. These productions in many countries
of the world are large-, medium- and small-tonnage, as
well as diverse in terms of the range of marketable
products produced.[9].

In order to expand the base of starting materials
for obtaining functionally substituted ammonium com-
pounds, we have synthesized quaternary ammonium
salts. This article presents the results of the synthesis
and study of quaternary ammonium compounds based
on hexene isomers. The process of obtaining quaternary

ammonium compounds consists of two stages: at the
first stage, the reaction of esterification of higher ole-
fins with monochloroacetic acid occurs, and at the sec-
ond stage, the reaction of quaternization of the synthe-
sized isoalkylmonochloroacetates with triethylamine
[10].

2. Methods and materials

Synthesis of isohexylmonochloroacetate. The cal-
culated amount of monochloroacetic acid was loaded
into the flask and hexene isomer was added, sulfuric
acid was used as a catalyst. The temperature of the re-
action mass was varied at 60-70°C for 6 hours. After
completion of the reaction, the catalyst was separated
by treatment with a 10% alkali solution, and the mix-
ture was subjected to vacuum distillation. The yield of
the reaction product isohexylmonochloroacetate is 86%
of theoretical. The synthesized isohexylmonochloro-
acetates are colorless liquids; highly soluble in organic
solvents such as acetone, toluene, isopropy! alcohol, di-
ethyl ether, carbon tetrachloride.

Synthesis of quaternary ammonium salts. In a
three-necked flask equipped with a mechanical stirrer,
a condenser, and an addition funnel, a calculated
amount of 1 mol of isohexylmonochloroacetate was
placed with constant stirring, triethylamine was added
through an addition funnel. The temperature of the salt
formation reaction was maintained in the range from
+20 to 30 0C. Upon reaching the maximum yield, the
forming crystals were filtered off on a Schott filter and
dried in a vacuum desiccator at room temperature. Salt
yield was 92-95%. The obtained substances were ana-
lyzed by IR-spectroscopy.

3. Results and discussion

The esterification reaction of hexene isomers with
monochloroacetic acid (MCAA) in the presence of a
catalyst can be described by the following equations:
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CHs OH CHa CHs
Benzene, dimethylformamide (DMFA) and 1,4-
dioxane were used to study the influence of the nature
of the solvent for the reaction (Fig. 1).
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Fig.1. Influence of the nature of the solvent on the
ester yield during the esterification of 2-methyl-
1-pentene with monochloroacetic acid: 1- benzene;
2-1,4-dioxane; 3-DMFA; t=60°C.

As can be seen, with an increase in the dielectric
constant of the solvent, the reaction rate and the degree
of ester conversion increase, and the highest reaction
rate is observed in DMFA(Fig. 1). When studying the
influence of the nature of olefins on the ester yield, 2-
methylpentene-1, 3-methylpentene-1 and 4-methylpen-
tene-2 were used as initial reagents in the experiments
(Fig. 2). Graphical dependences of the values of the de-
gree of conversion and total rates on the nature of hex-
enes are shown in Figure 2. They are linear in nature
and the highest rate, and the product yield is observed
during the esterification of 2-methyl-1-pentene with
monochloroacetic acid (MCAA) [11].

240 4é-: 800 EI4-:
time, min
Fig.2. Effect of olefin nature on ester yield:
(1) 2-methylpentene-1;
(2) 3-methylpentene-1;
(3) 4-methylpentene-2,
T=60°C.

The data obtained from the study of the effect of
temperature and the ratio of the initial reagents on the
ester yield show that an increase in the reaction temper-
ature and olefin concentration leads to an increase in
the ether yield, the highest yield is observed when the
process temperature rises to 60 °C and the ratio of ole-
fin to MCAA = 3:1. IR spectroscopy methods were
used to establish the structure of the starting substances
and the products obtained. In the IR spectra of the syn-
thesized esters of isohexylmonochloroacetates, there
are absorption bands in the regions: v(=0=1683-
1714 Cm'l;V(c.o,C)21256 Cm"l; V(c.c|)=661cm'1(Fig.3).
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Fig.3. IR spectrum of isohexylmonochloroacetate based on 2-methyl-
1-pentene with monochloroacetate

At the second stage of the synthesis of quaternary ~ MCIA) were used as an alkylating agent in the quater-
ammonium salts, isohexylmonochloroacetates (IH-  nization reaction with trimethylamine (TEA). The reac-
tions of their synthesis can be represented as follows:

C‘:H3 (H) ?HZ—CHs
CH3—CH2—CH24‘:—O—C—CH2—CI + r‘\|—CH24:H3 —
CH; CH,—CHj
s @ GH—Chs _
—> | CHy—CH—CHyC—0—C—CH,—N~CHp—CHz | Cl @
CHs CH,—CH
I ?HZ*CHg
CHzCH—CHp CH-O~C—CH, Cl + N-CHp CHs >
CHs CHs CH,—CHs
o gaen |
—> CH3£\H*CHZ*‘CH'O*C*CHzfl‘\I*CHszHg Cl
CHs CHg CHz;—CHgs
(5)
i fatte R S
CHy—CHy—CH—CH—0—C—CHz—Cl + N—CaHs ——> [ CHy—CHy—CH—CH—0—C—CH,—N=C;Hs 1 CI” (6)
CHs CHg CoHs CHs CHg CoHs

The structure of the synthesized quaternary salts
was proved by the data of IR spectroscopy and ele-
mental analysis. In the IR spectra of QAS, the appear-
ance of an absorption band in the region of 29762940
cm is observed, which indicates the presence of salt

formation, while absorption bands in the region of
1398-1476 cm™ are characteristic of bending vibra-
tions of methylene groups combined with ammonium
nitrogen (Fig. 4) .
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Fig.4. IR spectrum of the quaternary salt of isohexylmonochloroacetate with triethylamine.
It was found that the practically found elemental
composition coincides with the calculated one (Table
1).
Table 1
Elemental composition of synthesized chloride salts
Elementalcomposition
Ne Bruttoformula computed found
C H N Cl O C H N Cl )
1. C14H30NO,ClI 60.1 [10.7 |5 127 | 115 |60 108 |51 |125 |11.6
2. C14H3oNO,ClI 60.1 |10.7 |5 127 | 115 |599 |106 |53 |1266 |116

The synthesized ammonium quaternary salts are
soluble in water, acetone, benzene, dimethylforma-
mide, slightly soluble inl,4-dioxane, do not dissolve in
diethyl ether. In this work, we studied the influence of
various factors: temperature, the ratio of initial rea-
gents, and the duration of the reaction on the QAS

100 -

vield, %o

0 T T

yield. The results of experimental studies on the effect
of reaction temperature on the QAS yield are shown in
Figure 5. The results obtained show a directly propor-
tional dependence of the product yields on the process
temperature, that the maximum QAS vyields are ob-
served at 30 °C.

a—y

1a

T T T T
20 30

Temperature, °C

Fig.5. Effect of temperature on the yield QAS:1-IHMCIA:TEA=1.0:1.2,
2— IHMCIA:TEA=1.0:1.2; in mass, reaction time 4 hours.

It can be seen from the figure that the rate of the
reaction under study increases with increasing temper-
ature and a further increase in temperature does not af-
fect the yield of the product. Next, the influence of the

studied (Fig. 6).

reaction duration on the yield of the formed QAS was
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Fig.6. Influence of the reaction time on the yield HOURS (30 °C):
1- IHMCIA:TEA =1.0:1.2, 2- IHMCIA:TEA = 1.0:1.2, in mass.

From the graphs showing the dependence of QAC
yields on the duration of the reaction, it follows that the
interaction of isohexylmonochloroacetate with triethyl-
amine is carried out in 4 hours.

The Kinetic orders of the quaternization reaction of
isohexylmonochloroacetate with triethylamine were
determined (Fig. 7 and 8).

2 2
10 4 4 3 2 1
:.: g ‘
2
i o
& 6]
5
s
g (]
o
2 (i}
I I I I
10 20 30 40
time, min

Fig.7. Dependence of the quaternization rate of [IHMCIA]:[TEA] on the concentration of TEA;
[IHMCIA]=1,0 mol/l: [TEA], mol/I:1-1,0; 2-1,25; 3-1,5; 4-2,0; T=30 °C.
The solvent is DMFA.

degree of conversion, %
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Fig.8. Dependence of the quaternization rate of [IHMCIA]:[TEA] on the concentration of IHMCIA;
[TEA]=1.0 mol/l; [IHMCIA], mol/I:1-1.0; 2-1.25; 3-1.5; 4-2.0.
The solvent is DMFA; T=30 °C.

As can be seen from Fig. 7 and 8, with an increase
in the concentration of the initial reagents, the rate of
the quaternization reaction increases.

To determine the order of the reaction, we con-
ducted experiments on the dependence of the rate of the
quaternization reaction on the concentration of the ini-
tial components (Fig. 9).
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Fig.9- Dependence of the quaternization rate in the TEA-IHMCIA system on the concentration of the initial
components.

[TEA]=[IHMCIA], mol/I:0.5 (1); 1.0 (2); 1.5 (3); 2.0(4). T=30 °C; The solvent is DMFA.

The results obtained from Figure 9 also show that
the reaction is characterized by the second order in
terms of the concentration of the initial components.

Based on the experimental data obtained and ac-
cording to certain laws of the Menshutkin reaction, the
rate of this reaction can be written by the following
equation:

where, Km — Menshchutkin reaction constants; x-
initial concentration of TEA; y - initial concentration of
IHMCIA.

As can be seen, the x-value of the reaction is char-
acterized by the second order.

The value of the Menshutkin reaction rate constant
for various temperatures was determined (Table 2).

V= % =Ky*x*y
Table 2
Rate constants of the Menshutkin reaction in the TEA-IHMCIA system in DMFA at different temperatures
. Initial ratio of components, mol/l Var*10° s
T.°c mol/l *s Kw10
TEA IHMCIA
20 1,0 1,0 0,61 0,26
20 1,25 1,25 0,96 0,37
20 15 15 1,22 0,56
20 2,0 2,0 1,65 0,50
30 1,0 1,0 0,45 1,64
30 1,25 1,25 1,20 1,14
30 15 15 2,42 1,06
30 2,0 2,0 3,5 0,90

Investigation of the effect of temperature on the
yield of quaternary ammonium salts, that with an in-
crease in the temperature of the quaternization reaction,
the yield of QAS increases and reaches its maximum
value of 95% at a temperature of 30 °C.

The value of the Menshutkin reaction rate in the
temperature range 10-30 °C was used to calculate the

activation energy of the Menshutkin reaction for the
[TEA]=[IHMCIA] system, which is 61.5 kJ/mol.

Further, thermoanalytical studies of the synthe-
sized quaternary salts were carried out (Fig. 10,11 and
12).
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Fig.10. Thermogram of a quaternary salt based on trimethylamine with isohexylmonochloroacetate (1-sample)
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Fig.11. Thermogram of a quaternary salt based on triethylamine

with 3-methyl-pentylmonochloroacetate (2-sample)
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Fig.11. Thermogram of a quaternary salt based on triethylamine
with 4-methyl-pentylmonochloroacetate (3-sample)

As can be seen from the thermograms, endother-
mic peaks are observed at 220-240 °C. The synthesized
quaternary salts are stable up to a temperature of 160°C.
At a temperature of 160 °C, melting occurs, followed
by decomposition of the sample. In the temperature
range of 160-250 °C, sample 1 loses weight up to
91.9%, sample 2 93.7%, and sample 3 80.5%. The cor-
responding endothermic peaks have a max at 220-230
°C. This weight loss apparently corresponds to the re-
lease of volatile components CO2, NH3, HCI, HO.

Principal technological scheme for the produc-

tion of quaternary ammonium salt

As a result of the studies described above, a basic
technological scheme for the synthesis of quaternary
ammonium compounds was proposed (Fig. 13).

The synthesis of quaternary ammonium salts con-
sists of the following stages:

1) preparation and loading of initial reagents (ole-
fin, monochloroacetic acid, solvent and catalyst);

2) esterification of the olefin with monochloroace-
tic acid;

3) purification and separation of reaction products;

4) quaternization reaction of the resulting isoalkyl-
monochloroacetates with triethylamine;

5) filtration, washing and drying of quaternary
salts.
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DMFA  —a -
catalyst — t
MCAA _—» ! 1
3
4}3/
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Fig. 13-Principal technological scheme for the production of Quaternary ammonium salt
1,8-reactors; 2-distilling column; 3-water condenser; 4.5 receivers;
6-intermediate capacity; 7-pump; 9-filter; 10-distillation column;
11-washing apparatus; 12-vacuum evaporator
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The synthesis of isohexylmonochloroacetates is
carried out in the reactor 1, equipped with a stirrer
jacket, fittings for loading reagents. The calculated
amount of olefin, dimethylformamide, monochloroace-
tate and catalyst is loaded into the reactor 1 and mixing
is carried out. The esterification process is carried out
with constant stirring at 60 °C for 8 hours. After the end
of the reaction, the stirring is stopped and the resulting
product is fed into the stripping column 2, where the
olefin and dimethylformamide are distilled off at at-
mospheric pressure. Pairs of olefin and DMF are con-
densed in the condenser 3 and enter the receivers 4.5,
respectively. The olefin and dimethylformamide are re-
turned to the esterification stage, the reaction product
isohexylmonochloroacetate through an intermediate
vessel 6 and a pump 7 is fed into the jacketed reactor 8.
Triethylamine, a solvent, is also supplied there. At the
same time, white needle-shaped crystals begin to fall
out. The reaction is carried out at 300C for 4 hours. At
the end of the process, the reaction mass is passed
through a filter 9, where a solid precipitate is separated
from it, and fed to a film evaporator 10. In the evapora-
tor, the solvent boils off, which, after condensation, is
recycled for quaternization.The remaining white crys-
tals are sent for washing with acetone in apparatus 11
and a vacuum evaporator 12 is fed. Ready-made qua-
ternary ammonium salts are sent for packaging.

4. Conclusions

Thus, quaternary ammonium salts were synthe-
sized in two steps based on triethylamine and isohexyl-
monochloroacetate. The effect of the nature of the sol-
vent, temperature, and ratio of the initial reagents on the
rate of the quaternization reaction and the yield of the
product were determined. The structure of the synthe-
sized compounds was proved using the methods of IR-
spectroscopy. Thermoanalytical studies of the synthe-
sized quaternary salts were carried out.

Principal technological scheme for the production
of Quaternary ammonium salt has been developed.
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METOABI HOBBIINEHUA S®PEKTUBHOCTHU COJTHEYHOI'O KOJIVIEKTOPA

Abstract

Mup3akapumosa M.T.

Anoudicanckuii 20cyoapcmeenublil yHugepcumen
Mazucmpanm Bo3o6Ho61seMbIX UCHOYHUKOE IHEPIUU
Anouorcan, Yzbexucman

AxmMenoBa 3.A.

AHOUCAHCKULL 20CYOAPCMBEHHbIN YHUBEPCUTNEM
Maecucmpanm Bo306H0815eMbIX UCHOYHUKO8 SHEP2UU
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This article is devoted to the study of topical problems of renewable energy sources. Experiments have shown
how to determine the efficiency of a solar collector by changing the pump power.

AHHOTALUA

ﬂaHHa?[ CTaThs MOCBALIICHA U3YUCHUIO aAKTYaJIbHBIX HpO6J’IeM BO300HOBJISIEMBIX HCTOYHHKOB SHCPIUH. DKc-
TMCPUMEHTHI IOKa3aJiv, Kak ONIpEACINTb KHII COJIHEYHOT'O0 KOJUIEKTOPA MPU UBMCHECHUU MOUTHOCTU HAKa4YKH.

Keywords: multimeter, intensity, efficiency solar collector, temperature sensor.
Kuarwuesble ci10Ba: MyJIbTUMETP, UHTEHCUBHOCTD, KIIJ[ KoyIekTopa, 1aTyuK TeMreparyphl.

B To Bpems, Korja COBPEMEHHBIE TEXHOJIOIMH
pa3BUBAIOTCS, POCT HACEIECHUS TaKXKe MPUBOIUT K pe3-
KOMY YBEJIMYEHHIO CIIpoca Ha sHepruro. Ha ruianere
OLYII[AETCS] HEXBAaTKa SHEPTUU. DTO CBSI3aHO C PE3KUM
COKpalleHHeM HEBO300OHOBIIEMBIX HCTOYHHUKOB 3HEp-
THH — CyXOT'O W >KHJIKOTO TOIUIMBAa. B pesynpraTte Ha
TUTAaHETE MTPOUCXOIAT PE3KHE Meperaabl TEMIIEpaTyp 1
yYalleHHe pPa3IUYHBIX HPUPOAHBIX KAaTaKIM3MOB.
Kpome Toro, ucronp30BaHnE 3TUX UCTOYHHUKOB HEP-

THH BBI3BIBAET 9KOJIOIMYECKYIO IPOOIEMy — OCTpOE 3a-
rpsi3HEHUE BO3ayxa. UTOObI IpeIOTBPAaTHTh TaKHE IJI0-
OaNbHBIC SHEPreTHYECKHEe M OKOJOTHUECKHE Ipo-
6JIEMBI, YEJIOBEUECTBO HYXKJIAeTCSI B BO30OHOBIISIEMBIX
HCTOYHMKAX 3Hepruu. K HUM OTHOCSTCS BOAHAs, BET-
poBasi, aTOMHasl, COJHEUHAasi U OWorasoBasi YHEPTHsL.
[1].

CosnHIle — HEHCYepraeMblii MCTOYHHK SHEPTUH
i 3emnn. OTHAKO JTIOTU MCHOJB3YIOT JIUIIh MATYIO
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ero yacTb. Co3iaHue COTHEUHBIX U JNICKTPUIECKUX CH-
JIOBBIX ¥ OTOTIUTEIBHBIX MPUOOPOB YBEIUIHIO JOCTYI
nrofeit k aHeprun. M3BecTHO, UTO IO Mepe yBEIUYEHUS
Crpoca Ha DJIEKTPOIHEPTHI0 pa3pabarbiBaloTcs Ooee
ynoOHbIe, 3¢ (GeKTUBHBIC, 0E30MacCHbIC U JOCTYITHBIC
crocoObl MONyYeHUs: 3ekTpodHepruu [2]. OmHako
0co0CHHO aKTyajeH Borpoc sHeprocOepexenus. Ilo-
S5TOMYy BCE€ AaKTHBHEE 3allyCKalTcs CIeHUalIbHbIe
YCTPOMCTBA, IMO3BOJISIOIINE HAIIPABUTh COJHEYHYIO
SHEPTHIO Ha PEIICHHE MPAKTUIECKX 3agad. OMHIM 13
TaKUX yCTPOWCTB SIBISIETCS COMHEYHBIH KOJIIEKTOP, KO-
TOPBI MOKHO 3()(PEeKTHBHO UCTIONB30BATh JIJIs OTOILIE-
HUSI WITH TOPSYIET0 BOAOCHAOXKEHUS.

Vcnonb3ys COJIHEYHYIO 3HEPTUI0 B COJIHEUHOM
KOJUIEKTOPE, COJIHEYHash JSHEprusi mnpeobOpasyercsi B
TEIUIOBYIO HEPTUI0 Ha OCHOBE HarpeBa BOJBI BHYTpHU
KOJUIEKTOpa. DTa TEIUIOBasi YIHEPTHsI MOXET OBITh HC-
MOJIb30BaHa Uil CHaOKEHUsI HaceJICHHsl Topsiueii Bo-
JIOW ¥ 000TpEeBa MOMEIIICHUIA.

KosrekTopsl B OCHOBHOM H3TOTaBIHMBAIOTCA W3
TETIONPOBOIHBIX MaTEPHAJIOB, TAKUX KaK CTallb, MEIlb
n amomuHui. [Ipocredimmii koiwekTop pabotaert,
Harpesast >KHIIKOCTb, HCIIONIb3Yys TEIJIOBYIO SHEPTHIO
COJTHIIA WJIM IPYTUX UCTOYHHUKOB TEIUIA, KOT/1a BOJa Te-
YeT M0 TOHKOH 4epHO# TpyOKe.

IlepBasg MoJeNp CONHEYHOTO KOJUIEKTOpa Oblia
co3nana B koHie XVIII| Beka mBeHIiapckum y4ueHbIM

T'opamio CoccropoM U cOCTOsIIa U3 CTEKIITHHOTO U Jie-
PEBSIHHOTO SIIKKA CO CIOEM TeTla BHYTpH. B To Bpems
sI AyMaJl, 4TO 3TO «MaJIeHbKUH, ACIIEBbIH 1 MPOCTOMN.
Takue ycTpoiicTBa cTaay NPUMEHSTHCS HA MPAKTUKE B
kxoHie XIX Beka st HarpeBa ropsued Bojabl. Hauan
BBIITYCKAThCSI COJIOBBINM COTHEUHBIN KOJIEKTOP B BHIIE
YyepHOro Oaka ¢ 4YepHOH KpacKoil Ha JIepeBsIHHOW CTO-
POHE, 3aKPBITOTO 3aKPBITHIM CTEKJIOM M O0OpAIIeHHOTO
K conHIy. B Takmx koJjurekropax Boza BedepoM ObLIa
HE TOPSYeH, W MPUXOIUIIOCH JKAATh CIESIYIOIETO JTHS,
IMOKa OHA Harpeercs. JTO YCTPOIHCTBO OBLIO ycoBep-
IIEHCTBOBAHO U CO3/1aH COBPEMEHHBIN IJIOCKUM KOJI-
nexTop. B aTOM ciryuae 6ak, HaIMOTHEHHBIH BOIOH, OBLT
OTJIEJIEH OT ammapara, a TerIoTa rnepeaaBagach eMy 1o
TEII00OMEHHOMY KOHTYDY.

Ha ceronusHuil 1eHb COMHEYHBIE KOJJIEKTOPHI
CTa CcaMbIM 3(P(PEKTUBHBIM YCTPOWUCTBOM JJIsI HC-
MOJIb30BAHUS COJHEYHOH 3Heprum. Ecimm (oTosnmek-
TpUUECKHE TAaHENIU UCTIONB3YIOT 14-18% momyuaemoit
UMU COJHEYHOU sHepruu, To 31oT KIIJI B conHeuHOM
kojuiekrope aocturier 70-80%. C uenpro naabHEH-
IIET0 ITOBBIIIEHHMS 3TOIO IIOKa3aTess, I JajdbHEH-
[IETO MOBHIMICHHUS Y3PPEKTHBHOCTH KOJIJICKTOPA MBI HC-
CIIeOBAIN pabOTy KOJUIEKTOpa B IAOOPATOPHBIX yCIIO-
BUSIX.

@uezypa 1. Jlabopamopus cOIHEUHO20 KOANEKMOPA ONbIM PAbOMbL COCMOSHUE

Hcnonp3yeMbie HHCTPYMEHTHI:

- 2X bacceliH ¢ BoJoM

- Hacoc

- Konnexrop

- JlaTuuk Temneparypsl

- MYJIETUMETP

- IIJTAHTH

Kak mokazaHo Ha pHCYHKE, MBI pa3MECTHIIH COJ-
HEYHBIA KOJUIEKTOP U HACOCHBIH MOIYJb B PACIIUpPU-
TeILHOM 0auke B OCHOBHOM OJIOKE M COEIUHUINA MO-
JIyJIM 3aKPBITBIMU NUIAHTaMH, 0OpaTWB BHHUMAaHUE HA
HIDKHEE COSIMHEHHE JICBOTO PACHIMPHUTEIBHOTO Oadka
Y TPaBWILHOE COEJAMHEHHE C JIEBBIM OadkoM. 3arem
HIDKHHUH IITYHEP PACIIUPUTEILHOTO 0aKa COSTHUHSICTCS
C BEPXHHUM IITYIIEPOM KOJUIEKTOPA M IIPABBIM PE3EPBY-
apoM KOJUIEKTOpA.

Teneps 3anuan BoAy B paclIMPHUTEIbHBIH 0a90K U
noaKIrouYrI Moayne nutanug K 6ase (9B). Temepn
9Ta BOZIa MPUBOJUT K KOPPO3UHU KOHTAKTOB. [1pu HE0O-
XOJMMOCTH MBI HAIlOJHSUIA MEPHBIM CTaKaH BOJOH A0
TeX TOp, MOKa HEe YCTAHOBWJIACh yCTOMYMBAS BOJHAS
nenoyka ¢ oobemMoM okojio 200 mur KHIKOCTH. MBI
OCTOPO’KHO TTOBEPHYJIH, YTOOBI YIAAJIHTh OCTABIIHECS
BO3/yIIHbIE KAPMaHBbI U3 KOJLIEKTOPA.

Jlamny nocraBuin Ha paccrossHuu 20 cM nepen
KOJIJIEKTOPOM, a Ha Hacoc ycraHoBunH YII Hampsbke-
HueM 5B. Temneparypa noToka BOJAbl U3MepsIach Ha
JHe Koyuiekropa. Uepes 5 MUHYT U3MepUIIN TeMIepa-
Typy (TBBIX) Ha BRICOKOM TOAKIIOYCHUH BOJOIPOTOU-
HOTO KOJIJIGKTOpa. VIcIBITaHME MOBTOPSUIM eIme st
JByX HanpsikeHuil Ha YII Hacoca U U3MEpEHHBIE 3Ha-
YeHHS 3aHOCHIIN B TaOJIHILY.

ITosyyeHHbIE pe3yabTaThI.
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Tab6muma 1
DuU3HYECKUE MTAPaMETPBI, OJTYICHHBIC B X0/I€ KCIIEPUMEHTA C COJIHCYHBIM KOJIEKTOPOM
UpinV 5 7 9
min g/s 1.83 2.3 3.4
Tinin C° 17 17 17
Toutin C° 21 20 19
AT in K 4 3 2
4,5 4,5
AT,K AT,K
3,5 3,5
3 3
2,5 2,5
2 2
1,5 1,5
1 1
0,5 0,5
0 U,V 0 m, g/s
0 2 4 6 8 10 0 1 2 3 4
a) b)

Quzypa 2. a) 3a8ucumocms usmMeHeHuss memnepamypul 600l AT conneynozo koaiekmopa om nanpsiceruss U u
6) 3asucumocms usMeHeHus: memnepamypol 6006l AT om maccol 6006t M, npomeKaouell yepes KOJLIeKmop 6 eou-

Huyy epemenu t.

D¢ HEeKTUBHOCTD KOJUIEKTOPA PACCUUTHIBACTCSI 10
crenyronieit popmyre.

—AF _ %
Mk T Aum | Wi, (1)
Qr =m=xc*AT (2)
Wy =1,%Sc xt; W, =P =t 3)

31ech Q- TETI0Bast YHEPTHSI BOJABI B KOJUIEKTOPE;

m - Macca BoJibl, BEITEKAIOIIEH U3 KOJUIEKTOpa 3a
1 cexyHny;

¢ = 4200 J/kg *K — ynenpHas TEIIOEMKOCTb
BO/JIBI;

AT — pa3HunIa MeXAy HadaJdbHONH M KOHEYHOU
TeMIepaTypaMu BOIEI;

I,- cuna cBera namIsl,

Sk - IOBEPXHOCTH, C KOTOPO MaaeT CBET Ha KOJI-
JICKTOD;

t - Bpems;

P- MOIIHOCTH JIAMIIHI,

Pesynbrat: S2=27* R*h; Ssirt = S1+S2; R=0.8sm;
h=171.5sm

So=2m*0.8*h = 1.6n*174 (sm)? = 278n(sm)?

Ak = Ssin=S1+5,=0.64n(sm)?> +278m(sm)?> =
876(sm)?

Q«n = 2.3*10%4200%3= 29W

_ QKN _ 29W —R90,
Nk = — B800W 4 2_62/0
ExAk(2/3) oz *584x107*m

QKN 29w —
M = ExAg(1/2) - wak438*10-4m2_83%
m

BeiBogbl. DTOT DKCIEPUMEHT OTIMYAETCS OT
OIIBITOB C JPYT'UM KOJUIEKTOPOM TEM, YTO BOJIa BBIKa-
YHMBAETCSl U3 OJHOM €MKOCTH U TEpeMBaeTcs B Jpy-
ryto. Uepes orpeeneHHOe BpeMsi H3MEPSIIOT U CPaBHH-
BalOT TEMIIEpaTypy II€pBOM BOJIBI, a 3aTeM TeMIIepa-
TYpY Harperon BOABL. DKCIIEPUMEHT MPOBOANUTCS IPH
BpallleHNH Hacoca MpPH Pa3INYHBIX HANPSHKCHUSX.
Hamm pe3ypTaThl HOKa3bIBAIOT, YTO YE€M HIDKE Harps-
KEHHE Hacoca, TeM MEHBIIE KOJIMYECTBO BOAbI, BBITE-
Karomed u3 koyutekropa. Ciexyer OTMETHTb, 4TO 10
Mepe YBEJIMUYECHHUS] HAIpsHKEHUsT HAcoca KOJIMYECTBO
BOJIbl YBEJIMUUBACTCS U BOJA JIBHXKETCs ObICTpee, TOo-
9TOMY MOXXHO HaOIIl0/1aTh, YTO TEMIlEpaTrypa B COCe/I-
HEM COCyJle HECKOJBKO CHMKaeTcs. [IpuBeleHHbIE
BBIIIE Pe3yJIbTaThl JOKA3aJU, YTO YeM OOJIbIIE MOIYIIb
OCBEILICHHUS 11a/1aeT Ha NOBEPXHOCTh KOJUIEKTOPA, TEM
nyuire 3@ dext 3pPeKTHBHOCTH KOJDIEKTOPA.
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The article describes ways to improve the optical properties of silicon-based solar cells using the PVLight-

House online application.
AHHOTALUA

B cTathe onrcaHbl CIIOCOOBI MOBHIIICHUS ONTHYECKUX CBOMCTB COJIHEUHBIX 3JICMEHTOB HAa OCHOBE KpeM-

HHSI C TOMOIIBIO OHNaitH-npuinokenus PVLightHouse.

Keywords: solar cell, p-n junction, optical layer, photogeneration, amorphous silicon, lithium fluoride,

homo- and heterojunction.

KoaioueBble ciioBa: GpoTossieMeHT, P-N nepexo]], ONTHUECKHUI CIIOi, (hoToreHepauus, aMophHbIi Kpem-

HUH, QTOPHI TUTHUSL, TOMO- U TETEPOINEPEXOI.

B TO Bpems1, Koraa TEXHOJIOTHH Pa3BUBAIOTCS BO
BCEM MHpE, CIIPOC Ha 3IEKTPOIHEPTHIO TAKXKe yBElH-
YUBAETCS C KXKABIM fHeM. OJJHa U3 HAIIMX OCHOBHBIX
MOTpeOHOCTeH — BBIPAOATHIBATH 3IIEKTPOIHEPTHIO
Jerko, ymnoOHO, peHTa0elbHO W, caMoe TIlaBHOe, 0e3
Bpela Julsl 30pOBbs uesioBeka. M3BectHo, uTo Hanbo-
Jiee pacHpOCTpaHEHBbI CIIOCOOBI MOJYYEHHS 3JIEKTPO-
sHepruu ot ruapodaekrpoctannnii (C) u TemIoBEIX
anekrpocTannuii (TOC). OgHAKO TOKCHYHBEIC BeIIe-
CTBa, BRIOpachIBaeMbIe B aTMOC(epy TEIUIOBBIMH JJIEK-
TPOCTAHITUSAMH, OKA3bIBAIOT HETaTHBHOE BIMSHHUE HE
TOJIBKO Ha )KWM3Hb YEJIOBEKa, HO ¥ Ha 3aIUTy BCETO KH-
BOT'0, pacTe€HUil U OKpy»xarouei cpenel. Kpome toro,
ocTaercst mpoOsIeMoil obecrieueHrne paBHOTO JEKTPO-
CHaO>XeHMs1 BCEro HacesieHHs. [yl perieHus Takux
npo0JieM B HacTosIIIee BpeMsl BO MHOTHX TOpOJiax H ce-
Jax B KaueCTBE MCTOYHHKOB JHEPTUU UCIOIb3YIOTCS
BO300HOBIIsIEMbIE UCTOYHHKHN Hepruu. Ha ceropnsim-
HUI IHb B MUPE BEJETCS MHOKECTBO UCCIIEOBAaHUI U
pa3paboTOK MO IMUPOKOMY HCIIOJIL30BAHUIO BO30OHOB-
JSIEMBIX HWCTOYHHKOB PHEPTUU M HX 3(PPEKTHBHOCTH
[1]. Cpenau Takux BOIPOCOB MOBEIMIEHUE 3(PPEKTUBHO-
CTH COJTHEYHBIX AJIEMEHTOB, MAKCUMU3AINs UX Y eK-

TUBHOCTH SIBIIICTCSA OCHOBHOHM 3aJadeil Kaxaoro Hc-
cnenoBatens [2]. iMes B BULy 9TH 3a/1a4H, MBI XOTEITH
OBl cllenaTh CIEAYIOIINE MPEUIOKEHHS 110 CO3aHHIO
(hOTO3TIEMEHTOB.

CoirHeUHBIC DIIEMEHTHI WM COJHEYHBIC MaHEIHN
MIPEJCTABIIOT COOOM IMOIYIPOBOJTHUKOBEIE YCTPOW-
CTBa Ha OCHOBE P-N Imepexo/ia, TCHEPUPYIOIINE TOK O
nevicrBuem cBeta [3]. Kpemuuii (Si) ucrnonssyercst B
Ka4yecTBE OCHOBHOTO DIIEMEHTA COJTHEYHBIX SJIEMEHTOB.
Ha camom nmerne noutu 97% 31eKTPOHHBIX MPOIYKTOB
OCHOBaHBI Ha KPEMHHUH. DTO BEIIECTBO OOJIee pacipo-
CTPAHEHO B MPHUPOJIC U MPEATIOUTUTEIbHEE APYTHX I10-
JYTIPOBOJHUKOB M3-3a JIETKOCTH M3BIIedeHus. Hapsamy
C KPUCTAJUIMIECKUM KPEeMHHEM B (POTOIIEMEHTAX IITH-
pOKO WHcroib3yercss U amop¢Hbiid kpemuuil. Crou-
MOCTb COJIHEYHOTO 3JIEMEHTA U3 aMOP(HOro KpEeMHUS
BBIIIIE CTOMMOCTH KPUCTAINIMYECKOro KpemHus. Ilpu
UCIIONIb30BaHNK aMOP(HOTr0 KpeMHHUs B KadecTBe 0a3o-
BOro CJIOS Iierecoo0pa3Ho NoyduTh TosmuHy 180
MKM.

B comHEYHBIX 3reMEHTaxX BEpXHsS 4acTh KpeM-
HUS TOKPBITA ONTHYECKUM CIIOEM Pa3IHYHBIX 3JIEMEH-
TOoB. CYHTANIOCh, YTO ONTHYECKUN CIIOH HIpaeT Baxk-
HYIO POJIb B MOTJIOMIEHUH OOJBIIEH YaCTH COTHETHOTO
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CBETa M YJIYYILIEHUU €T0 ONTHYECKUX CBOMCTB. Toi-
IIMHA OTIITHYECKOTO CJI0S COCTaBJIsIeT HM. B HacTosmee
BpeMs B Ka4EeCTBE ONTHYECKHUX CJIOEB B (POTOIIIEMEH-
Tax B OCHOBHOM wucnoib3ytorcs ITO, ZNO, SiO,
CZTSe, CIZT. Cnenyet OTMETHTS, 9TO TIporiecc GoTo-
TeHepaluy B McciieayeMoM (DOTO3JIEMEHTE ¢ KOHBEp-
cueit aTux Bemects Bo ¢ropun nutus (LiF) Beicok.
[pouecc poToreneparu 3akaroyaeTcst B 00pa3oBaHUN
map AJIEKTPOHOB U pe3oHaTopoB. C Apyroil CTOPOHHI,
3JIEKTPOHBI M TOJOCTH JEHCTBYIOT KaK HOCHUTENH 3a-
psina B orosnemente. Mexmy kpemuuem u LiF Bos-
HUKAaeT HEOJHOPOJHOCTh. 3ampelieHHbIe 30HBI PaBHBI
0 IIUPUHE, TO €CTh JIEKTPUICCKUE Tepexoabl Ha Oc-
HOBE XUMHYECKU WICHTUYHBIX IIOJIYIIPOBOAHUKOBBIX

MaTepHaJIOB Ha3bIBAIOTCSI TOMEONIATHIECKIMH, a TIepe-
XOZbI Ha OCHOBE TTOJTyIIPOBOAHUKOB C Pa3HBIMHU 3HAUE-
HUSIMU 30H - T€TEPONPOBOIMMOCTH.

IMockonbky LiF 1 kpeMHU#T ABIAIOTCS JNIEMEH-
TaMH C Pa3HOW IMPHHOM IT0JIOCHI IPOITYCKaHuUS,
MEXIy HUMH BO3HUKAeT HEOAHOPOJHOCTD. LiF mo-
KPBIT CJIOEM KPEMHUS TOJIIMHON 75 HM. DTO MOUYTH B
TBICSIUY Pa3 MEHbIIE, YeM 0a30BbIH CIIOH.

Ecnm moBepXHOCTB (JOTO3IEMEHTOB BHINTOJIHHUTH B
BHJIE€ TUPAMUJ, TO CBET, NaJArOUINH Ha MUPaMULIY, yaa-
PHUTCS O CTEHKH MUPaMUALI B pa300beTcs 4 pasa, h Kax-
IOeIii pa3 Oyzmer moriomartkcs 80% IOTIIOMIEHHOTO
cBeTa. TycKHeTh. JKemartenpHO, YTOOBI MHPAMUAIBI
ObUIH IPaBUJILHBIMM W UMENTM BHYTpeHHuIA yron 60°.

1 W&DMMWMWO{WWW
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JlnvHa BOTHBI, HM

®urypa 1. Usmenenne R, A, T B 3aBHCUMOCTH OT JUTMHBI BOJHEI A IIOJTyYEHO

B omnaita-niporpamme PVLightHouse.

31ech:

|
R - k03¢ umment orpaxenns caera,

A - KO3 PHUIUEHT CBETOMOTIOICHHS,

T - ko3 PunueHT NpoITycKaHus CBETA.

[TapameTpsl, BBEJICHHBIE C UCTIOJIL30BAHUEM MPUBEIICHHBIX BBIIIE MPEJIOKEHU, Terepb ObLIH POTECTHPO-
BaHbl B nporpamme mon HasBaHuem PVLightHouse, kotopas mpencrasiseT co0oil yriyGlieHHOE HUCCIIeNOBAaHUE
CBOMCTB COJTHEUHBIX 31eMeHTOB. Kak BuaHO M3 rpaduka, Ko3(GUINEHT CBETONOMIOMEHUS (POTOIIEeMEHTa OJIH-
30K kK 100%, a koapunmenT cBerooTpaskeHns oueHb HU3KHK. ToT (hakT, 4To nporecc GoToreHeparuy COCTaBIseT
97,73%, TOBOPHT O TOM, YTO 3TOT (hoTO3IeMeHT OoJiee 3pheKTHBEH, YeM €ro Mpe/eCTBEHHUKH.

Kak BuaHO U3 rpaduka, mosyrnpoBOAHUKOBBIA COTHEYHBIN 3JIEMEHT Ha OCHOBE aMOP(HOr0 KpeMHHS C OII-
THYeCKUM ciioeM LiF Mosxet ObITh femeBiie, Oe3onacHee 1 3 PeKkTHBHEE, YeM UCTIOIb3yEeMbIe B HACTOSILEE BPEMsI

COJIHCYHBIC ITAHCIIN.
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