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YUCEJBHICTb BAKTEPII IPYHTY B ATPOLEHO3I HINEHAII 03UMOI 3AJIEXHO BIJT
CIIOCOBY HOI'O OBPOBITKY
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Abstract

m. [ybnanu, eya. B. Benukozo 1

The article presents the results of studies of the influence of tillage on the number of bacteria of the agroce-
nosis of winter wheat of the Kolonia variety. It was established that the method of main cultivation has a significant
effect on the number of bacteria in the dark gray podzolized light loamy soil. Plowing with a PYA-4-40 plow to a
depth of 14-16 cm creates an optimal soil environment for the development of bacteria.

AHoTauis

VY crarTi HaBeAeHI pe3yabTaTH JOCIiPKeHb BIUIMBY OOpPOOITKY IPYHTY Ha YUCEIBHICTh OaKTEpiil arporieHo3y
nmeHui o3uMoi copty Komonis. BeraHoBieHo, mo cnoci® OCHOBHOTO 00pOOITKy Mae 3HAYHMK BIUTMB Ha
YHCETBbHICTh OaKTepiii TEMHO-CIPOT0 OTIiI30JIEHOTO JITKOCYTJIMHKOBOTO IPYHTY . BukoHanHs opaHku turyrom [151-
4-40 na rimouHy 14-16 cM CTBOPIOE ONTUMAJIBHE IPYHTOBE CEPEIOBUILE ISl PO3BUTKY OaKTepiil.

Keywords: yield, meadow clover, feed units, digestible protein.

Kumouosi ciioBa: bacteria, winter wheat, tillage.

[Menumst 0o3uMa Mae MpiopuTETHE POJOBOIBYE
3HAYEeHHS, B1/[3HAYA€THCSI BUCOKOIO BPOJKaIfHICTIO 1 ITO-
KUBHOIO LIHHICTIO 3epHa. OCHOBHE ii IpU3HAYEHHS —
3a0e3meueHHs] HaceJleHHs XJIiOoM 1 Xi000yIoYHIMHU

BupoOamu. Boenni xii pocii B Ykpaini nokasanm, mo
XJ1i0 Ma€ TeONOTITHYHE 3HAYCHHS, BUCTYTIA€ SK BaXKKa
30post MPOTU TYMaHHOT JIIOJSTHOCTI Ha Pi3HUX KOHTHHE-
HTax.
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3a Cy4acHMX EKOHOMIYHHUX YMOB Y 3B'SI3KY i3 3Me-
HILCHHSM POJIOYOCTI I'PYHTIB Ta TIJ00aNbHUMHU 3Mi-
HaMHU KJMaTy, arpapHa Hayka IOKJIHMKaHa Heperiis-
HYTH Ta BIOCKOHAJIHWTH aJalTHUBHI TEXHOJIOTIYHI 3a-
XOJM BHPOIYyBaHHS MILIEHUI 03UMOT.

Cepen koMIUIeKCY (akTOpiB, IO BIUIMBAIOTH HA
picT, PO3BHUTOK Ta MPOIYKTHBHICTH KyJIBTYPH, PalliOHA-
JHHUH EHEProOIaTHUN TIPYHTO3aXHCHUH 00poOiTOK
IpyHTY Tocimae gimpHe Micue [4, 5]. 3okpema, BiH
BIUIMBAE Ha MOJINIIECHHS arpo(i3NdHUX BIaCTUBOCTEH
opHoro mapy [6], perymoe nepebir GioxiMiuHUX Mmpo-
IECiB B IPYHTOBOMY CEPEIOBHII, 3MIHIOE€ IHTCHCHUB-
HiCTh TpaHcdopManii OpraHivHUX PEYOBUH Ta BOJIOTH
[2], 6e3nocepennbo BIUTHBAE HA MPOTHEPO3ilHY CTiii-
KICTh IPYHTY Ta €()eKTHBHICTh 3aCBOEHHS POCIMHAMH
CJIEMECHTIB JKHMBIICHHs [8], CIpHs€e 3MCHIICHHIO 3a-
Oyp’stHeHOCTI arpo(iTOIeHO3Y, YpPaKEHHS KYJIbTyp-
HHX POCIIUH IIKiXHHKAaMH, MOIIKO/PKSHHS XBOPOOaMu
[3].

Croci6 00poOITKy TPYHTY TaKOXX BIUIMBa€E Ha
CKJIaJl, YHCENBHICTh 1 QyHKUIi Mikpodmopu [7, 10].
HeraTtuBHui1 aHTpONOreHHU BIIMB HA IPYHTOBE cepe-
JIOBHIIIC MPHU3BOIUTH O TOTIPIICHHS MOKA3HUKIB PO-
JIIOYOCTI Ta MOCIA0JICHHS OMIPHOCTI ekocucTemu [9].

B ymoBax BHpOOHHMIITBA Ha TEMHO-CIPUX OIiJ30-
JICHUX IpyHTax 3axigHoro Jlicocrenmy YkpaiHW OCHOB-
HUH 0OpOOITOK y TEXHOJIOTI BUPOLIYBaHHS MIIEHUIII
03UMOI [TPAKTUYHO HE OI[IHIOIOTh 32 BIUIMBOM Ha iHTCH-
CHUBHICTH MIKpOOi0OJIOTIYHHX MPOLIECIB.

Tomy HEOOXIIHICTh AOCHTIIHKEHHS i€l MpoOIeMu
332 YMOB TJIO0AFHUX 3MiH KJIIMaTy Ma€ BaKIIUBE Hay-
KOBE 1 NpaKTHYHE 3HAYCHHA Yy cdepi OXOpOoHH i
MOJINIICHAS POAIOYOCTI IPYHTIB Ta 301MbIICHHAS MPO-
JIYKTHBHOCTI arpo()iTOIEHO31B.

ExcriepuMeHTabHI JOCTIIKSHHS PO3BUTKY OaK-
Tepiil arpoleHo3y nieHuni o3uMoi copty Kosnonis 3a-
JISXKHO BiJl cr1I0co0y OCHOBHOTO OOPOOITKY I'PYHTY BH-
KOoHaHO yrnpoosx 2018-2022 pp.

Jocmin 3aknanany 3a TpUPa30BOro ITOBTOPEHHS,
po3TalryBaHHsl JUISHOK — CHUCTEMaTH4YHe. 3arajbHa
mioma minsHKE 220 M2, obmikoBa —160 M2 Jlociin
BKJTIOYAB TaKi BapiaHTH CIIOCO0Y OCHOBHOT'O 00pOOITKY

4000
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500 |

Cepennst KUIbKICTb OaKTepii,
tuc. KYO/ 1. a.c.r

rpyHTy: 1. 3BHuaiiHnii (KOHTPOJIB) — OpaHKa IUIyIOM
[TJIH-4-35 na rmmbuny 20-22 cm; 2. YUnzenpHuid —
00po6itok ryrom IT4-4,5 na rmubuny 20-22 cm; 3.
SpycHuii - opanka wiyrom [151-4-40 na riubuny 14-16
CM.

ATpOTexHIYHI 3aX0QW BHPOIIYBaHHA NIIEHUII
03MMO1 OyiH 3araJlbHONPHUHATI U1 YMOB 3aXiJTHOTO
Jlicoctemy Ykpaian.

[pyHT JOCIiAHOT MiISHKM TEMHO-CIpHI OIiA30J1€-
HHUH JIETKOCYTJIMHKOBHH, XapaKTepH3yeThCs HU3BKUM
ymictom rymycy (2,80-2,85%). Peakmis rpyHTOBOTO
po3uuny cnabo kucna (pH consose - 5,7-5,8). 3abe3re-
YEeHHsI IPYHTY a30TOM, LIO JIETKO TiAPONI3y€ThCS, —
Husbke (106-110 mr/kr rpyHty), dhochopom (188-193
MI/KT IpyHTYy) 1 KanmieM — cepeane (122-126 mr/kr
IPYHTY).

J1yis BU3HAUCHHSI YHCEIIBHOCTI OaKTepill B arpoiie-
HO31 MIICHUII 03UMO1 BiTOHUpai 3pa3Ku IPYHTY 3a J0-
MTOMOTOI0 HITIHAPUYHOTO Oypa. s MikpoOiomoriv-
HOTO aHaNi3y TOTYBaIH CepeqHi MpoOH i3 I ATH
IHIUBITyaTbHUX 3pa3KiB.

Buninenns 6akrepiit 3 IpyHTY 3IiHCHIOBAaIIN Me-
TOJIOM MIKpOOIOJIOTiYHOTO BHCIBaHHS IPYHTOBOI BH-
TSDKKW Ha TBEpJIe MOKHBHE CEPENIOBHUILE — M SICO-TIETI-
ToHHUiI arap (MIIA), 3a Tprpa30BOro NOBTOPEHHS.

[TonpoBi JOCHIIKEHHS] BUKOHAHO 3TiJHO METO-
JIUKH TOJILOBOTO nociiay [1].

He 3Bakaroun Ha BHCOKY 31aTHICTh OiOTH IPYHTY
aJlanTyBaTHCS O YMOB HABKOJHIIHBOTO MPUPOIHOTO
CepeloBHINA, 3aCTOCYBaHHSA CIHOCOOIB OCHOBHOTO
00pOOITKY TPYHTY MPHU3BOIAUTH IO 3MiHU YHCEIHHOCTI
MIKpOOPTaHi3MiB BIPOIOBXK yChOTO TIEpioy BereTarlii
MIIEHUI O3UMO].

Bakrepii TpyHTY B cCHCTEMi ,IpyHT-MIKpOOp-
raHi3MHU-pPOCIIMHA” € HEBiJl'€MHOIO CKJIaJ0BOI0. Buko-
HaHl HaMH JOCITiIKEHHS TTOKa3aJjIH, 0 X YUCENbHICTh
3aJIeKHUTh 0E3MOCepesIHbO BiJl CHOCO0Y OCHOBHOIO
00poOITKy I'pyHTY Ta 3a3Ha€ 3MiH (puc. 1).

BcTaHOBII€HO, 1110 32 BUKOHAHHS OPaHKH ILIyTOM
I151-4-40 Ha rubuny 14-16 cMm 3a mepioj BereTarii
KyJbTYPHU BiIOyBaloCh CTUMYJIFOBAHHS PO3BUTKY Oak-
Tepil y mapi rpyHTy 0-40 cMm.

0 4

3BHUYaliHa OpaHKa

YusenbHuil
00p0o0iITOK

SApycHuit
00po0iITOK

Puc. 1. Yucenvricmo 6baxmepii 6 azpoyenosi nuenuyi o3umoi copmy Kononis sanescno 6io cnocoby ocHoeHo2o
06po6imky tpynmy, muc. KYO/2 tpynmy (cepeoue 3a nepioo secemayii 2018-2022 pp.)
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Tak, MakcuMaibHa KijbKicTh Oaktepiit (3807 THc.
KYO/r rpynry) Oyna y BapiaHti 3a sipycHOro oopobi-
TKy, a Haifimenma (3287 tuc KYO/r rpyHTY) — Y Bapia-
HTI 32 YU3EJILHOTO CIIOCO0Y OCHOBHOTO 00pO0ITKY. Xa-
paKTepHO, 110 y BapiaHTi 32 BUKOHAHHS OpPaHKH ILTY-
rom [1JTH-4-35 na rmubuny 20-22 cMm O6akrepiii Oyio Ha
226 Tuc KYO/r rpyHTYy MeHIIe, Hix 32 KOMOIHOBaHOTO,
ane Ha 294 Tuc KYO/r 1pyHTY Oinble, HiX 32 YA3€Ib-
HOTO 00POOITKY.

Hamu BcTaHOBIICHO, IO Y BapiaHTi 32 BUKOHAHHS
OpaHKH YM3EJILHUM IUIYyTOM BiOYBa€THCS AUQPEPEHITi-
aIlis OpHOTO HIApy IPYHTY 3a POAIOYICTIO: YiTKO HPOSIB-
JSIEThCSL 3MEHILEHHS 11 Y HU)KHBOMY 'OPHU30HTI HOPiB-
HSHO 3 BEPXHIM. Y BapiaHTI BUKOHAHHS MOJIMLEBOTO
00pOOITKY IPYHTY POJIOYICTh BEPXHBOTO 1 HUXKHBOTO
I1apiB IPaKTUYHO BUPIBHSHA.

Takum 4rHOM, CIIOCIO OCHOBHOTO 00OPOOITKY Ma€e
3HAYHUH BIUIMB Ha YHCENBHICTH OakTepil TeMHO-Ci-
POTO OMiJ30JICHOrO JIETKOCYTJIMHKOBOIO IPYHTY. Bu-
KOHaHHS opaHKH Iuryrom [15-4-40 na rmbuny 14-16
CM CTBODIOE ONTHUMAIIbHE IPYHTOBE CEpPENOBHILIE IS
PO3BHUTKY OaKTepiit.
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Abstract

The article presents a description and characteristics of main properties of rootstock’s for sweet and tart cher-
ries.

AHoTauis

B crarTi nogaHo onvic HaWKpammMx HOBHX IiIIIEN JJIsl BUIIIHI Ta YePEIIHi, CIOCOOH iX pO3MHOXKEHHS, PicT y
PO3CaHUKY Ta canay, 3SMMOCTIHKICTh Ta CYMICHICTh 3 OCHOBHUMH COPTaMH.

Keywords: rootstock’s for sweet and tart cherries, propagation, winter hardiness, disease resistance, vigor,
compatibility.

Kuro4uoBi cioBa: miamieny BUINHI 1 YEPEIHi, PO3MHOXKEHHsI, 3UMOCTIHKICTh, CTIHKICTh IO 3aXBOPIOBaHb,
CHJIa POCTY, CYMICHICTB.

OcHOBHUMH TIpOOJIEMaM¥ Mijl 4ac BUPOILYBaHHA  JIBTYp 3aJUIIA€THCSA J100Ip BHCOKO-3MMOCTIMKHX Clla-
TUTO/IiB YEPEIIHI Ta BUILHI € BEIMKA CHIIA POCTY IEpEB,  OOPOCIHX COPTIB Ta MiAMIET, 3a0e3NCUCHHS HATCKHOTO
II0 3yMOBJIIOE 3HAYHI BHTPATH Mpali Ha iXx oOpi3y-  arpoTeXHIYHOTO JOTJISAAY, IO CHpHUSe BUCOKIA MPOIy-
BaHH Ta 30MpaHHS BPOXKal0. AKTyaJIbHUM JUIS ITUX Ky- ~ KTHBHOCTI Ta JOBTOBIYHOCTI AepeB depemHi. s ycrmi-
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IIIHOT'O BHPOIIYBaHHS YEpPEIIH] Ta BUILIHI BEJIUKE 3HA-
YCHHS MA€ MPABWIBHUNA MiA0ip IMiIIIeNH, OCKUIBKH
came Bijl Hel 3HAUHOIO MIPOFO 3aJICXKHUTh CUJIA POCTY Je-
peBa, HOro JOBrOBIYHICTH, CKOPOILTIHICTD, YPOXKai-
HICTB, 3MMO- Ta ITOCYXOCTIHKICTb 1 TOBapHa SIKiCTh IO~
IiB.

PaiioroBaHMMY TiAmIeTaMy YepeInHi B YKpaiHi €
CISTHITI TUKOi YepernHi (aHTHIIKH — MiBJICHHI paiioHM),
KyJIBTYPHHUX COPTIB YEepeIlHi Ta BUIIHI, HA IKUX BHPO-
CTalOTbh, SIK IIPaBUIIO, CIIIFHOPOCII JepeBa.

[opsia 3 MUPOKNM BUKOPHUCTAHHAM CiSTHIIB Y Ha-
YKOBO-ZIOCIIIIHUX YCTaHOBaxX NPOBOIATHCS poOOTH 3
BUBEJCHHS 1 J0OOPY cIabopOCIuX MiIIe, IKi PO3M-
HOXYIOTBCS BETeTaTUBHO. JI0CBiN, HAKOITMUEHNH y Ha-
IIi# KpaiHi i 33 KOPJAOHOM JOBOJUTb, [0 BUPOIYBaHHS
YepelIHi Ha [UX MmiJuenax € eQpeKTUBHIIINM, HDK Ha
TpPaIUIIHUX HAciHeBHX. HalnommpeHimmMmu € mia-
memnu F12/1 (Masapn), Canra-Jltouis, Konr, migmenn
cepii PHL, LM, T'izena 5, Ta6en Eqa0pis.

F12/1. Cunbro abo Aaye CHIBHOPOCIA Mijiena,
ska BimiOpaHa cepen CisHIIB AWKOI deperrHi Ha Ict-
MomniHapcebkiid qocminHii cranmii (BemmkoOpuTaHis).
CyMICTHICTb 31 IEIUICHUMH copTamu qo0pa. [ligmniena
CcTilika 710 OakTepiajabHOI IUIAMUCTOCTI JIUCTS, KaMesie-
Tedi, ajie 9yTJIMBa JJO KOPSHEBOTO paky. [l Hel kparie
MIIXO/AATh JIETKI CyrJIMHKOBI BoJjiori rpyHtu. He npu-
JaTHi 171 Hel cabonoBITPSHOPOHUKHI COJIOHIFOBATI
1 Jy’Ke JIerKi TpYHTH 3 OJM3bKHUM 3alisiraHHsM BoJ. Jlo-
Ope pO3MHOXKYETHCSI TOPU3OHTAIEHIUMH BifICaTKaMH y
MaTOYHHUKY .

Kamin (Camil LM 79). HamiBkapnukoBa mif-
mierna, oTpuMaHa Bix Prunus canescens. CymicHa 3 oc-
HOBHHMH 3aXiJHOEBPOIICHCHKUMH COTaMH, 32 BHHST-
KOM KaHajcbkoro copty Cammit (Summit).

Hdyxe dyTnuBa 10 TpUOHMX XBOpoO psxy
Phytophthora. He npupaaTna juist 1y»e BOJOTUX IpyH-
TiB, IOCTaTHHO MOPO30CTIiiiKa, B caJy yTBOPIOE Oarato
KOPEHEBOT IOPOCIIi He MOTPeOye ONOPH, JIETKO PO3MHO-
JKYETHCS 3€JICHUMH KMBLSIMH. 3MEHILIEHHS POCTY Bijl-
MOBIZIHO CHIIBHOPOCHIH miameni craHoBUTh 33-50% i
notpedye y 8 pa3iB MEHIINX 3aTpar Mpali i 9ac 00-
pi3yBaHHS JepeB.

Jepesa Ha Iiif migmierni paHo TOYHHAIOTH ILIOIO0-
HOCHUTH 1 Ty’Ke ypOosKaifHi B ITIOJJOHOCHOMY Billi, 103pi-
BaHHSI IUIOJIB CIIOCTEPIraeThCs HA 1B JHI pPaHIIIe HiX
Ha CHJILHOTPOCJIHX ITiiNIernax.

Hdamin (Damil, LM 61/1). Kapnukosa miaierna,
orpuMana 3 nomyJiaiii cisHiiB (Prunus dawychensis).
Jlobpe cymicHa 3 copramu uepemHi. YyTiauBa 10 Kope-
HEBOTO paKy, SIKUi CHOCTEPIraeThCsl HA POJIOYUX TPY-
HTax. [lyxe Mopo3ocriiika migmena, maibke He yTBO-
PIOE KOPEHEBOI MOpOCIIi, KOpEeHeBa cucTeMa J100pe po-
3rajry’keHa, ajie B IepIlli poku norpedye ornop. Jlerko
PO3MHOXKY€EThCS 3eJIEeHUMH KUBIAMU. [Tocnabumioe pict
nepes Ha 50-66%.

Iamia (Inmil, LM 9). /Ty>xe kapiukoBa mijiena,
Mae riopunne noxomkeHss P. Incisa x P. Sevrula. Cy-
MicHa 3 OUTBIIICTIO COpTiB uepemntHi. JlepeBa moTpedy-
IOTh OTIOPH i PAHHBOTO OMOJIOJDKYIOUOTO 00pi3yBaHHS
3 METOIO MiACHIICHHS POCTY MaroHiB.

CrymiHp KapJIMKOBOCTI 3aJIeKUTH BiJl Micus po3-
TallyBaHHsI, THITY TPYHTY, CHJIHA POCTY COPTY. 3HIIKYE

CHITy poCTy AepeB Ha 75%, BOHH paHO MOYHHAIOTS ILI0-
JIOHOCHUTH, CIIPUSIOTh BUCOKIN ypoxkaitHocTi. [linmiena
MEHIII MOPO30CTiiika, Hixk Kamin i JJamin.

I'izesna 5 (GiSeLa 5). HaniBkapiukosa mifiiena,
orpumMaHa B HimewuwHi Bif CXpellyBaHHS BHIIHI
Prunus cerasus x Prunus canescens. CymicHIcTb 3 oOc-
HOBHUMH €BPONEHCHKIMHU COPTAMHU HOPMaJIbHA, IPOTE
3a TIOBIIOMIJICHSIMH TIOJBCBKHX BYEHHX CIIOCTEpira-
€TBCSI HECYMICHICTh 3 coptamu bypmar (Burlat) i Cait
xaptT (Sweet heart).

[Migmemna criiika 70 KOKOMIKO3y Ta BipyCHHX XBO-
poO, ane 4YymmBa 10 TPUOHHX XBOPOO POy
Phytophtora 0co611BO SIKIIIO BUPOIIY€EThCS HA TPYHTAX
Ba)KKOT'O MEXaHIYHOTO CKJIAy.

L{iHHO!0 03HAKOIO TAHOT i IIICTH € BICOKA MOPO-
30CTiHKiCTh KopeHeBoi cuctemu. ['i3ena 5 nysxe moraHo
PO3MHOXKYETBCS BiJICAJKaMH, Kpallle 3eJCHUMH KHB-
IIMH B TYMaHOYTBOPIOBAJIbHUX ycTaHOBaX. OCHOBHHM
CHOCi0 PO3MHOXKEHHS — KyJIBTYPOIO TKaHUH (in vitro) B
71a00paTOPHNUX YMOBAX.

3HIKY€ PICT AepeB MOPIBHSIHO 3 YEPEUIHEIO IH-
koo Ha 40-50%, He yTBOpIOE KopeHeBoi mopoci. [e-
peBa Ha wWiit migmeni paHo (Ha 2-3 pik) BCTYNarOTh B
NOpY TUIOJJOHOMICHHS, AyK€ ypOXailHi B MPOAYKTHB-
HOMY BIIli.

Ocrannim vacom [izena 5 HaOyBae Bce OunbIIOl
MOMYJIIPHOCTI B KpaiHax 3axignoi €spomnu. [IpoaykTu-
BHUI1 NiepioA AepeB Ha Wi nigmeni — 12-15 pokis.

Tab6ea Epa6pis. KapmukoBa migmena ¢pariry-
3bKO-1PaHCHKOI CENEeKIii, OTpIMaHa MUITXOM KIJIOHO-
Boro migbopy sumHi poxy Cerasus vulgaris (BUIIHS
3BHYaitHa). JlepeBa Ha mil miAmeni HEoOXiXHO BHPO-
LIyBaTH Ha Ay)Ke POIIOYNX I'PYHTAX, 30aradueHuX I0-
KMBHUMH PEUOBMHAMHM 1 BOJOI0. B iHIIOMY BHIanky
CIOCTEPIraeThCs APIOHIHHS TUIOIB.

PO3MHOXY€ETBCS JMIIEe KyJIbTYpPOI TKaHHH (in
Vvitro) TpaauLilHI crIocoOu PO3MHOKEHHS He 3a0e3re-
4yI0Th BHCOKOro edekry. Ha mimmeni Enadpis picr ae-
peB MeHumMit Ha 60% MOPIBHAHO 13 CHIBHOPOCIUMH,
JiepeBa MMOYMHAIOTh PAaHO IUIOAOHOCHTH, BHCOKOBPO-
aifHi. Ha miit miameri gepeBa yTBOPIOIOTH B cady 0a-
raTo KOpeHeBoi Mopocii i moTpeOyroTh OMmopH.

IIXJI A (PHL A). HaniBkapinkoBa mifiiena s
YyepenrHi, oTpuMana B UeXii BHACHIZOK CeNeKIii HO-
BOTO TIpoliecy B Mexkax Buy Prunus avium. Ii ne pexo-
MEHIYEThCSI 3aCTOCOBYBATH Uisi copTy ['enenbginren
yepe3 paHHi MposiBU (i3i0J0Ti4HOT HECYMICHOCTI MiXkK
KOMITOHEHTaMH HICTUIEHHs. Y MOJIOJIOMY Billl JiepeBa
HAa Ii# MiAmeni 9y TIuBi 10 1ediluTy Marxito B IPYyHTI,
KU BUKIMKae Xjo0po3 nucts. 1lenneni gepesa poc-
TYTh Ha POJIOYUX 1 BOJIOTHX IPyHTaxX, YTBOPIOIOTH J10-
Ope po3raiyeHy, ajie IOBEpXHEBY KOPEHEBY CUCTEMY,
TOMY NOTPEOYIOTh 3POILICHHS 1 ONOPH, HE YTBOPIOIOTh
KOpEeHeBOI MOpOoCIIi.

[Tinmena BaXKO PO3MHOXYETHCS BiJCaaKaMHU,
Kpale — 3eJICHUMH XKHBISIMH 1 KyJIbTYpOIO TKaHHH (in
vitro). [lepeBa Ha miit migmemni Ha 40-50% MeHmIi, Hixk
Ha YepelrHi AUKii, paHo i meaApo MIOJ0HOCATh. [1ia-
11erna BUMOIJIMBA JI0 YMOB BUPOIIyBaHHSI.

IIXJI I (PHL C). Kapnukosa mijmiena s yepe-
wHi. [Toxomkenns sk 1 B [IXJI A. 3axigfi BueHi croc-
TEpiraroTh BUNAAKK (i310JIOTIHHOI HECYMICHOCTI mi€l
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niamien 3 qesskumu coptamu uepentsi (Kopais, Hamo-
JeoH). 3 wi€l MpUYMHKU BBaXKA€ETHCS, 1110 BOHA Oyze 3a-
CTOCOBYBAaTHCh B caJlax 3Ha4HO pimme, Hix [IXJT A.

Ockinbku nepeBa Ha PHL C cxunbHi 10 3aB’s3y-
BaHHS HaAMIPHOI KIJIBKOCTI IUIOJIB 1 Y 3B’SI3KY 3 UM
1o ix mpiOHiHSA, MepeBa Ha Wil miAmeni HeoOXiTHO BH-
pOIIYBaBTH Ha Ay)Xe POIIOYHX I'pyHTaX, 1oOpe 3abe3-
nedeHnx Bonoro. Kpim Toro, BOHH MOTpeOyIOTh OMOpH
1 3pOIICHHS.

Hepesa na PHL C nens nocsrarote 30-40% pos-
MipiB JIepeB Ha YepelIHi AUKii, Ay>ke paHo (Ha 2-if pik
ITCIIs CaJliHHs) BCTYMAIOTh B [TOPY ILUIOIOHOUIEHHS. Pe-
KOMEH/Ty€ThCs1 JUIsl IHTEHCUBHUX HACAKEHBb 13 IiJIbHi-
ctio 1500 nepeB Ha rekrap.

BCJI-2. OnepxaHa NUIIX0M riOpuan3anii BUIIHI
crenoBoi 3 BuiHero Jlannesiana (JI-2) B Kpacnonapces-
komy kpai (Pocist). CymicHa 3 OCHOBHHMH COPTaMH de-
pemHi. UyTnmBa 10 BipycHOI iH(ekmii, ToMy BiUKa iH-
(hikoBaHi BipycaMu HE MPIKUBAIOTHCS HA MiH IMiAIIei
y pO3CaHUKy B3araii.

[igmena criiika 0 KOKOMiK03y, HEMaTOM, KOpe-
HEBOTO paKy, pOCTe HAa BaXXKHUX IEPE3BOJIOKEHUX TPYy-
HTaX, Ma€ MOPO30CTIiiKy KOpEHEBY cUcTeMy (BUTpHU-
Mye 3HIKeHHs TeMieparypu 1o 14°C). Bin3nauaetbcs
MOCYXOCTIHKICTIO, HE YTBOPIOE TIOPOCIIi, IepeBa 100pe
3aKpiruieHi B TpyHTi. JJoOpe po3MHOKYETHCS 3eICHUMHU
(93,3%), naniB3aepe’ saimumu (75,5%) KUBLSAMH 1 TO-
PHU3OHTAILHUMH BiJCagKkaMH. Y PO3CaTHHKY IIiaIierna
nmobpe pocte. CamkaHIl Ha Oild miamer 1o0pe po3BH-
HyTi 1 MafOTh pO3TaTyKeHy KOPEHEBY CHUCTEMY. 3HH-
JKy€ CHITy pOCTy JepeB 3aiexxHo Bif copty Ha 40-50%

MOPIBHSHO 3 JiepeBaMu, SIKi IIEMJIEHO Ha YEpeIIHIo
JUKy. JlepeBa MOYMHAIOTH IJIOAOHOCUTH Ha 3 - 4—ii pik
TTiCIIs CalliHHS, BiA3HAYAIOTHCS PETYISIPHUM IUIOJJOHO-
LIEHHSIM 1 cTanoro ypoxaiHictio. [IponykTuBHuH 11e-
pioxn aepes Ha wii miamieni — 15-18 pokis. Pekomenny-
€ThCA U1 IHTEHCUBHHUX HACaHKEHB 31 IIIJILHICTIO ca-
nirasg 800-1000 mepeB Ha rexTap.

AHami3 HaBeICHMX JITePaTypHUX IaHWUX CBil-
YHTh, 0 MIMPOKE BIPOBAKECHHS Y BUPOOHHUIITBO HO-
BHX C1a00pOCIHMX KIIOHOBUX IiAMICTI IJIsl BUIIHI Ta de-
PeIIHi JO3BOIHUTE 3MEHIIUTH CIUTY POCTY IEPEB, ITiIBH-
LIUTHh CKOPOIUTIAHICTB Ta ypOXKalHICTh HAaCAPKEHb, 110
BiJINIOBITHO 3HU3UTH COOIBAPTICThH MPOIYKIIIi.
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The role of the national library in country life is important as a given, and during the wartime, it increases
and changes its activity directions. During wartime the libraries face new tasks in the scientific informational field,
particularly in teaching and popularising the history of Ukraine, our country’s defence stance, and the postwar
rebuilding. Using modern technologies, it is possible to direct multiple types of informational activity and bring

such work to an appropriate level.
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It has been almost two years already since the full-
scale invasion of the Russian Federation against
Ukraine started, and libraries, museums, scientific and
educational institutions, and cultural landmarks are be-
ing destroyed. Today, one of the pressing topics is the
defence of library buildings and funds, as well as the
formation of groups for internal work organisation.
People with reliable Internet connection have started an
active campaign on the information frontlines.

The course of the war and its consequences on the
public life and scientific work have brought major
changes to work of V. I. Vernadskyi National Library
of Ukraine (VNLU), particularly to the sociocultural
department. The lack of traditional information on
VNLU's usual activities can be explained by the neces-
sity to inform the readers of the actions of the terrorist
state, particularly from the end of February 2022
throughout to the end of May 2022. The informational
work back then had been consciously shifted to two
chief topics: our reaction to the unexpected and base-
less invasion of the enemy, our corresponding actions,
as well as the numerous cases of VNLU’s international
colleagues, libraries, professional unions, numerous
friends, and others. VNLU constantly informed its us-
ers about financial support for scientists, for Ukrainian
startups, giving opportunities for taking part in interna-
tional contests, internships, receiving grants, stipends,
work opportunities in the EU, etc. Due to the statewide
martial law implementation, VNLU was able to open
its doors only on 12 September 2022. However, it never
stopped informing its users about the work done. All of
the possible means to do so were used, for example,
VNLU's official web page (http://www.nbuv.gov.ua/)
and its Facebook page
(https://www.facebook.com/Vernadsky.Library/?local
e=uk_UA). Systemised information fully highlighted
the activities done in VNLU.

During the same time, the role and value of soci-
ocultural activity increase, and its success and effi-
ciency positively influence the role of the library in so-
ciety. Such work is aimed at describing and populariza-
tion of traditional, digital information resources;
information support of fundamental, applied, scientific
research; strengthening of national self-identification,
increasing interest in the history of Ukraine, giving the
library users opportunities to realise their informational
and spiritual needs [1, 2].

Special attention is paid to one of the popular to-
day remote forms of sociocultural activity of VNLU —
virtual exhibitions, which have become an important
form of popularising the multiversal fund of VNLU
during wartime. Exhibition activities is one of the chief
sociocultural communication means. They may be cat-
egorised into book-archival and fiction-art exhibitions.
Most of the book-archival exhibitions are thematically
organised, they may be about the present events, dedi-
cated to the commemoration of significant events, the
commemoration of important dates, celebration of in-
ternational and national holidays [3, 4].

However, the war has brought changes to the ex-
hibition activity of VNLU in recent years. In order to
inform the users about the occupational war, librarians
have prepared and presented on VNLU official site dig-
ital book exhibitions, mostly on the military topics:
“Education and distance learning in Ukraine under
martial law (legislative, governmental, departmental
documents)”, “Social and legal protection and psycho-
logical assistance during crisis situations. Recommen-
dations and advice during wartime.”, “Military aggres-
sion of the Russian Federation against Ukraine in the
context of international humanitarian law: bibliography
(1954-2022.)”, “Antirussian sanctions and embargo
(2014-2022) in the context of international public law
and world experience”, “Anatomy of Russian-Ukrain-
ian conflict (2014-2022) in the era of hybrid wars”,
“The phenomenon of the benevolence of Canadian
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Ukrainians: at the service of their own people”, “Vol-
unteering”, “Energy security of Ukraine”, “Interna-
tional investments and their role in the economy devel-
opment of Ukraine”, “Civil protection of the people”,
“Aviaindustry of Ukraine: history and modernity.”

Commemorating the year of Russian invasion in
Ukraine and the 200th anniversary of the first detailed
map of Snake Island, the exposition “Snake Island.
Ukraine” was held. Overall, starting in October 2022,
book exhibitions of VNLU are exhibited both tradition-
ally and digitally.

Libraries of the National Academy of Sciences
(NAS) scientific research institutions have also joined
this particular type of activity. For example, from late
May to early June 2023 the Paton Institute of Electric
Welding hosted an exhibition for defence research and
projects of NAS institutions, in which VNLU partici-
pated and was awarded a Diploma of the National
Academy of Sciences.

In February Ukraine commemorated the tragic
one-year anniversary of the full-scale invasion. It was a
dramatic and heroic year of resistance. Ukrainians have
been fighting for the right to be independent, to have
our own state, own history and distinctive culture. On
15 March 2023, VNLU together with Kyiv National
University of Technologies and Design presented a
photo exhibition of student contest works “The Date”.
There were presented both on-camera and smartphone
snapshots from the life of those first months of the full-
scale invasion. 24 February 2022 turned from a day into
a year. The exhibition hosted over 120 photos by 17 au-
thors, students and professors of the “Artistic Photog-
raphy” department. VNLU and the Professional Col-
lege of Kyiv National University of Technologies and
Design have had fruitful cooperation over many years.
The artspace of VNLU is always open to art initiatives
and is happy to host participants and visitors
(http://www.nbuv.gov.ua/node/6109).

Today the library has become a center not only of
information, where you can study all publicly available
reliable digital information resources, but also a space
for various events. Despite the war, the library helps to
develop the informational space.

During the International Scientific Conference
“Library. Science. Communication. Current Issues of
Preservation and Innovation of Scientific Libraries”
which was held on 4th October 2023, the Poster project
of the design group “Creative Resistance” was pre-
sented. It was a creative project titled “We Had War for
Breakfast”. Based on the platform of the popular mes-
senger Telegram, young graphic designers under the
watchful eyes of their professors, started creating anti-
war patriotic posters, sending them to the frontlines,
and organised exhibitions to present all over Ukraine
and abroad. They worked restlessly day and night — in
bomb shelters, evacuation trains, with no central heat-
ing or electricity, after curfew, while being on the oc-
cupied territories, etc. The chief topic of their works is
the heroism of AFU, the cruel and cunning nature of RF
armies, the demand for support of the international
community and NATO, the protection of cultural mon-
uments, positive and negative faces of war.

An important part of sociocultural activity during
wartime is cultural and art events, as they help with
mental rehabilitation. This last spring the Music Hall in
VNLU resumed its work. For over 30 years, various
music events have been held in the reading hall of the
Music funds Department of VNLU. This tradition be-
gan in 1991, and throughout 2000-2019 over 300 con-
certs were held.

The priority task of VNLU is making sure that its
sociocultural work is what the citizens of Ukraine re-
quire in their search for information, raising the morale
of society, spreading knowledge and providing free ac-
cess to sources of spiritual heritage. The celebration of
Vyshyvanka Day is a long-standing tradition in V. I.
Vernadskyi National Library of Ukraine. Today, the
full-scale invasion of the Russian Federation has con-
solidated people, and strengthened the love to our coun-
try, the national identity and the unity. The library staff
dress every year in vyshyvankas, the traditional em-
broidered shirt. And just before Vyshyvanka Day, in
VNLU there was presented an exhibition of the unique
art style of Petrykivka painting: “Petrykivka - the soul
of Ukraine”. Petrykivka painting is a Ukrainian decora-
tive and ornamental folk painting, which developed in
Dnipropetrovsk region in Petrykivka village over a cen-
tury ago. Petrykivka painting is listed in the List of in-
tangible cultural heritage list of UNESCO.

Art has always played an important role in cultural
development and it has always showcased the morale
of the nation. So it is no coincidence that on 9th June
2023 the exhibition titled “Colours of Life” was pre-
sented in VNLU, as it is a major cultural institution and
an intersection point of the past and present. The exhi-
bition showcased 42 paintings in different art styles.
Their authors are Anna Estet, Anastasia Osmolovska,
Anastasia Samburska, Katrin Savych, Tosia Kravtsova,
Natali Kato, Zhenia Machkovska, and Nadia Khart.
The artists hold a dialogue with the viewer, telling them
about complex matters that need thinking over through
striking colourrful art pieces.

Today the sociocultural activity of the library is in
the era of developing new concepts and models for
more active communication with society; the search for
new forms of effective knowledge propagation, scien-
tific achievements, useful information, the develop-
ment of better communication between society mem-
bers; and their involvement into the network of tradi-
tional and digital library communication [5].

Overcoming major challenges and threats, even in
wartime, VNLU still remains the heart of intellectual
freedoms and civic activism, a leader of national ideas
and European values, a centre for science, culture and
education; its mission is the same — to protect the na-
tional heritage it stores (manuscripts, printed and digital
books, audio and visual media). “The chief task lies in
safeguarding this heritage, in physical and digital me-
dia, as it is the heritage of many generations of Ukrain-
ian people, and to make it accessible to all the readers,
and to integrate into the worldwide informational net-
works” [6].

V. I. Vernadskyi National Library of Ukraine is
open for cooperation and aid. This is largely facilitated
by the implementation of new information technologies
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and the high professional level of employees. It is im-
portant to note that under martial law VNLU functions
asadigital institution, continuing the scientific research
work, scientific information, scientific publishing, so-
ciocultural and library works, and it spreads important
information. Under such hard conditions, the library is
a vital institution both for the state and the people as a
scientific informational and sociocultural center, devel-
oping traditional and implementing innovative activity
directions.
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90% of extracted oil-gas condensate is made up of productive layer sediments. A more detailed study of these
sediments is of great theoretical and important practical importance. For this reason, studying its characteristics,
determining the composition, conditions of formation, and origin of the collected sediments is one of the main
issues. All natural events (catastrophes) have a unique effect on the sediment accumulation process. Through facies
analysis, it is possible to recreate the depositional conditions. At the same time, facies analysis allows determining
the development process of rocks with different lithological composition, especially rock-collectors, as well as

places rich in minerals.

Keywords: geophysical methods, litofacies, sedimentary, facies analysis, well logging.

Purpose of the work

Facies analysis is understood as a set of studies
that serve to study the conditions of sedimentation. The
subject of facies analysis is the facies understood as a
depositional environment, young or old, manifested in
sediment or rock. A complex of genetic traits is used to
restore the deposition conditions. Facies are divided
into 3 broad and large-scale groups: continental, transi-
tional and marine facies group. These large facies
groups, in turn, are divided into different macrofacies
(alluvial) and facies (colluvial and delluvial). Facies, in
turn, can be divided into microfacies (proluvial).

Core materials are the main source of geological
information about the deep layers of the Earth's crust.
However, in practice, the core is taken not from the en-
tire well wall, but only from the intervals where the pro-
ductive layers can be opened, depending on the inter-
val, the core removal is rarely 100%, and the diameter
is not larger than 2.5-5 cm. At the same time, soft, semi-
soft and strongly cracked rocks are generally not pre-
served in the core.

Finally, it is not always possible to raise it from
the necessary interval, when they are taken and brought
to the surface of the earth, the properties of the rocks
and the fluids absorbed in them change clearly, so the
results of the analysis of core and mud do not give ad-
equate ideas about the geological section.

At the same time, the mining-geophysical studies
carried out in practically all wells are used to determine
the individual layers and their properties with sufficient
accuracy, to study their distribution, change in thick-
ness, washings, inconsistencies, etc. allows to deter-
mine.

In modern times, geological models based on ge-
ological-geophysical data are of great importance in
forecasting the reserves of the field. Paleosedimenta-
tion, changes in facies conditions, and investigation of

the period of sediment accumulation are involved in the
construction of more accurate geological models. The
lithological composition, structure and conditions of
formation of rocks are interrelated and characterized by
qualitative and quantitative characteristics. The physi-
cal properties of rocks can be measured directly by rock
samples or distance borehole methods. As a result, the
parameters of the physical fields contain a lot of geo-
logical information, including the depositional condi-
tions of the rocks. Also, complex borehole methods are
closely related to genetic types of facies, development
of post-sedimentary processes, selection of productive
reservoirs in cross section. The main purpose of well
logging is to obtain a geological description of the sec-
tion, to study the structure of the field, to conduct re-
gional studies, to calculate reserves and to help geolo-
gists to control the development of the field.

In 1984, V.S. Muromcev investigated the fore-
casting of lithological oil-gas traps in terrigenous reser-
voirs by applying borehole methods. The scientific
work in which the facies models of sandy deposits are
comprehensively analyzed has been published. Also, a
local prediction method of oil and gas lithological traps
based on facies analysis of terrigenous rocks using SP,
GR curves is also proposed here.

Considering the variety of facies conditions and
the limitations of generalized forms of SP (GR) curves,
it is possible to interpret them in a certain sequence. In-
itially, the facies group of the studied sediments (conti-
nental, transitional, marine) is determined. Then, the
condition of the sediment flows is determined accord-
ing to the forms of the SP (GR) of the considered group,
and the analysis is carried out on the basis of logging.
Based on the analysis of the wells, a spatial distribution
model of facies conditions is selected. When choosing
this model, the comparison of the facies in the collec-
tion conditions with the core material should be taken
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into account. As a result, this analysis allows not only
to study the relationship of sediment accumulation con-
ditions detected during drilling with the area, but also
to explain the formation conditions of facies based on
the well data.

Research methology

These forms that we have mentioned have been
analyzed by many scientists. As a result of the analysis,
a special template was developed, which revealed the
variation and shapes of the anomaly values of those
curves. The most used are the forms of the curves de-
veloped according to D.A.Bush and O.Holt, which
have funnel-shaped, cylindrical and bell-shaped
shapes. Also, these curves are divided into 2 groups,
smooth and toothed. The shapes of these curves also

provide information about the conditions of sediment
formation.

These received curves were analyzed by V.M.
Seyidov and a general form was prepared, whose forms
are given in figure 1. Here, there is a SP (GR)-curve
with a funnel-shaped shape No. 1 and No. 2, character-
ized by the regression process that took place in the sea.
Curves 3 and 4 have a cylindrical shape, indicating that
the process of accumulation of sediments occurs with
high intensity and stability. During such a process, a
large amount of sand flows into the basin. Forms 5 and
6 of the curve noted in the logging curves are called
bell-shaped curves and are associated with the process
of sea advance.

—

<, | I==:

I
J@M

Figure 1. Classification of SP (GR) curves against sediments.
1,2-hybrid; 3,4-cylindrical; 5,6-bell; 7-line; 8-fall; 9-bumpy

Also, the fact that the SP (GR) curves are jagged
(2,4,6) or smooth (1,3,5) means that the sediment accu-
mulation process is stable or unstable in the part in front
of the curve.

Curves number 7, 8, 9 are called linear, concave
and convex shapes, respectively. The linear form
means that there are no transgression or regression
events in the sea, and that the process of sediment ac-
cumulation is taking place outside the coast. Sedimen-
tary and depressed shape indicate the parts where the
amount of clay material increases (SP and GR curves
are characterized by the maximum value in front of the
clay layers).

Figure 2. a, b shows an example of structural del-
tas caused by the influence of channel processes in the
distribution of sandy and clayey sediments. In these

deltas, the influence of channel processes prevails. The
formation of deltas is related to the activity of river sys-
tems as well as the swell and surge of the sea.

When deltas are formed, differences between them
arise due to the dominance of wave processes in the dis-
tribution of terrigenous material. As a result, the sand
cover of the deltas becomes wider. Deltas are charac-
terized by block and bell curves in SP and GR dia-
grams. Bars and cover deltas are funnel-shaped in SP
and GR curves. Sediment between delta channels is
represented by sandstones, siltstones and argillites.

Disruptive, sickle-shaped deltas (Fig. 2. c, d) dis-
tribution of terrigenous material is related to the activity
of swelling and retreating of the sea. They are charac-
terized by a funnel-shaped shape in SP and GR curves.
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a) sliding structured delta

a) dry part of the delta

c)prodelta
d)shelf

c¢) destructive delta controlled by swells

b)the underwater part of the delta

-ID—]Z-S,_|4[—|5-GD78-910

b) delta with spade structure

d) delta controlled by sea waves

Figure 2. Facies interpretation of SP curves for delta sediments
1-dry part of the delta plain; 2-sandy sediments of the river bed; 3-remaining channel clay deposits;
4-sand deposits of delta channels; 5-siltstone sediments; 6-shore sediments; coverage of 7-delta channels;
8 the coastline of the sea; 9-shelf silts; 10-genetic interpretation of SP curves-(1-delta channel; 2-sediments
between channels; 3-river mouth of delta channels; 4-delta front sediments; 5-delta channel surroundings;
6-sandy part of swell flows; 7-residue delta channel)

Based on mine geophysical data, the facies char-
acteristics of delta channel deposits and sediments sep-
arating them are similar to structural deltas.

As for the parameters of the continental group, the
facies elements of the listed depositional-hydrody-
namic models of the coastal and delta plains separately

have a certain spatial position and an individual shape
of the SP (GR) curve. The results of the facies analysis
of the wells allow to completely reconstruct the sedi-
mentation model and study the formation conditions,
which allows for more efficient exploration of oil and
gas reservoirs. (Figure 3)
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Figure 3. Determinatio

Calculation results

As we mentioned, the change of various rock
petrophysical quantities (porosity, permeability, clay
content, oil saturation) along the depth depends directly
on the conditions of sediment accumulation.

In the table, the results of the change of a number
of petrophysical quantities according to the results of
SP curves in the conditional X well of the Pirallahi field

of facies based on the shape of complex logging curves

are given. Also, their lithology and oil-saturation char-
acteristics were determined by applying borehole meth-
ods

According to the results of the interval SP curves,
which is the object of the study, 12 intervals were sep-
arated and their lithological composition was consid-
ered. As a result of the study, it was determined that the
section consists of about 53% clayey sandstone, 46%
clay, and 1% pure sandstone. Their oil and gas satura-
tion was also determined.
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S | 1280.4-1289.3 | 4,61 | 0,185 | 0,363 | 0,57 Oil-gas sl EayEy

oo _ _ §andstone

gl 1297.5-1300.9 | 4.32 | 0.214 | 0.354 | 0535 Alternation of clays and oil- silty clayey

o gas sandstones sandstone

N~ 2

S | 13356-1337.1 | 4,45 | 0,223 | 0,356 | 0,53 Oil-gas Sa“ditlg';e 2l

S | 1372.2-1375.9 | 4,06 | 0,221 | 0,314 | 0,576 Oil-gas Sa“ditlg';e 2l
1379-1383.9 | 4,23 | 0,209 | 0,319 | 0,504 Oil-gas Sa“ditlg';e 2l
1436.3-1439.4 | 3,74 | 0227 | 025 | 0,534 Oil-gas Sa“ditl‘;;e sl

a .

& | 1463.9-1468.3 | 2,79 | 0,217 | 0,148 | 0,776 Oil-gas S

S siltstone

— 2

© | 1489.0-1491.0 | 3,35 | 0,203 | 0,205 | 0,648 Weak residual oil-gas sandstone with

S siltstone

R :

2 | 1502.2-1515.0 | 2,51 | 0,216 | 0,118 | 0,773 Oil-gas S sl

< siltstone

© 1545.6-1554.3 | 2,52 | 0,229 | 0,081 | 0,858 Oil-gas sandstone
1280.4-1289.3 | 2,72 | 0,194 | 0,113 | 0,655 Weak residual oil-gas sa”gislgtgen‘év”h
1297.5-1300.9 | 2,14 | 0,211 | 0,077 | 0,853 Oil-gas sandstone

Conclusions References

Given the variety of facies conditions, the inter-
pretation is carried out in a certain sequence. Sediment
accumulation conditions are determined based on the
shapes of various logging curves.

The facies analysis method conducted in deep
drilling wells is one of the most common and accurate
types of research. This method is based on the study of
SP or GR core data. Comparisons made with borehole
methods allow not only to study the relationship of sed-
iment accumulation conditions detected during drilling
with the area, but also to explain the formation condi-
tions of facies based on well data.

Thus, improper assessment of facies indicators
and lack of a sedimentation model in the formation of
productive layers leads to the drilling of unfounded
wells and the violation of the operational sequence of
layers in the fields. The application of modern logging
methods creates opportunities for the search for hydro-
carbon resources in the field and the successful imple-
mentation of exploration works.
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Abstract

The paper reveals the study features and inter-municipal differences in the land market of the Baikal region
and constituent entities of the Russian Federation (Irkutsk Region, Republic of Buryatia and Transbaikal Terri-
tory). The classification of municipalities according to the level of intensity of land turnover (from low to high) is
shown. The main directions of development of agglomeration processes in the Baikal region are highlighted.

AHHOTALIMS

B cTaThe pacKkpbIThl 0COOEHHOCTH U3YyUEHHUs U MEXMYHHUIMIIAIBHBIC pa3IM4is 3eMeIbHOT0 phiHKa balkaib-
CKOTO PEeTHOHA M BXOISIINX B Hero cy0obekToB PO (Mpkyrckas obmacts, Pecrrybnuka Bypsitist n 3abaiikanbCcKuid
kpaif). [lokasaHa kmaccuukanus MyHUITUIIATHHBIX 00pa30BaHUH MO YPOBHIO HHTEHCHBHOCTH 3€MEIBHOTO 000-
pota (OT HU3KOI'0 YPOBHSA K BLICOKOMy). O003HaYeHbI OCHOBHEIE HaIlpaBJICHUS pa3BUTHS arJIOMEPALlMOHHBIX IIPO-
reccoB B balikabckom peruose.

Keywords: land market, land turnover, municipalities, classification, agglomeration, center — periphery

KiroueBble c10Ba: 3eMeNbHBIA PBIHOK, 3eMEJIBHBIH 000pOT, MyHHUIUIIATbHEIE 00pa30BaHus, KIacCu(puKa-

1M1, arJioMepaluu, HeHTp — nepudepus

BBenenne un nocranoBka npodiaemsl. Vzydenue
cdepbl 3eMeNbHBIX OTHOLICHUIT U 3eMENIbHOTO PhHIHKA,
B TOM 4YHCJIe, NTO3BOJISIET BBIIBUTH U ONKCATh MHOTHE
COIMATEHO-9)KOHOMHYECKHE TMPOIECCHl W SBJICHUS.
W3y4eHne MHTEHCHUBHOCTH 3€MEJIBHOTO 000pOTa T03-
BOJIIET HE TOJBKO PACKPHITh MHOTHE YEPTHl PErHo-
HAIILHOTO 3EMENIFHOTO PBHIHKA, HO W 0Ooilee 00OCHO-
BaHHO CYIHTH O MacmTabaxX pocTa TOPOJICKUX ariioMe-
pamuii, mpoueccax ypOaHu3anuu U cyoypOaHu3aium.

OCHOBHOM MOAXO0]I, MPUMEHSIEMBbIH B 00IIECTBEH-
HOM reorpaduu NpU W3yYEHUU PHIHKOB, 3aKJIHOUAETCS
BO B3IJISAJIE HA PHIHOK KaK Ha TEPPUTOPHAIIBHYIO 00IIIe-
CTBEHHYIO CHCTEMY C OITOPOH Ha CETMEHTHI, OTIHYAl0-
IIMecs: yCIoBUSAMH cObpITa TOBapoB U yciyr [1]. Cxo-
xel popmymnuposku npunepxkusaercst C.A. I'ypos, co-
TJIACHO KOTOPOMY IOJXOJ CETMEHTallUH MPeIonaraer
BBIJIEJICHUE YacTell reonpoCTPaHCTBA, XapaKTePU3yIO-
HIMXCS IPOCTPAHCTBEHHBIMU OTIMYUSIMH SKOHOMHUYE-
CKHUX, COIMANBHBIX, IeMOTpaQUIecKuX U APYTUX KPH-
TEPHEB, IMEIOIINX OTHOIIEHHE K PBIHKY [2]. Ocobyro
CIIO)KHOCTB /ISl M3YYEHHUS 3TUX KPUTEPHEB IPEACTaB-
JSIOT yJaJICHHBIE TPAH3UTHBIE PErHOHBI, Yyepe3 KOTO-
pBI€ OCYILLECTBIISIETCS KaK BHY TPEHHUM, TaK U BHELIHUM
MMOTOK MUTpAaI, ¥ M00aBIstoTCsA (HaKTOPHl MpUTpa-
HUYHOTO M TPAHCTPAaHUYHOTO MOJIOKESHNS TEPPUTOPHH.
OnHUM ¥M3 TakMX HACHIMIEHHBIX MO Pa3HOOOpasuio U

CJI0KHOCTY MMIPALMOHHBIX IIOTOKOB sBisAeTcs baii-
KaJbCKUH PETHOH, BKIIOYAIOIIHI B ce0s TPU KPYITHBIX
cyonekra PO (UpkyTtckas obnacts, Pecniybmnuka Bypsi-
i 1 3abadikanbckuil kpail). OHH XapaKTepH3yIOTCS
yIJICHHOCTHIO MYHHIIUIIAIEHBIX 00pa30BaHuMii OT IeH-
TPOB CYOBEKTOB, a, CJICIOBATENBHO, CIOKHOCTBIO IS
HCCIICAOBAaHUHA ¥ TUMNH3alUU. THUIIOJIOTUYECKUE 3aKO-
HOMEPHOCTH Pa3BUTHsI 3€MEIBHOIO PBIHKA U3y4atOTCs
C IOMOIIBIO KOHIIEIIUK 3KOHOMHKO-Te0TrpaduuecKoro
MOJIOKEHUSI OTEUECTBEHHOW WIKOJIbI OOIIECTBEHHOM
reorpadun [3], a Takke KOHLIENIMH OJIM3OCTH, IO-
JpOOHO PacCMOTPEHHOH OTEYECTBEHHBIMH aBTOPAMU
H.IO. 3amstunoit, A.H. TTunscoBbiM [4] 1 KOHIETIIHA
neprepuHHOCTH, PACCMOTPEHHOM, B yacTHOCTH, T.E.
Jmutpuesoii [5]. B 3apy0OexHoii reorpadumn pazButne
MOJYYWJIM CXOKME C HUMM KOHIEIIHMH ONnM30CcTH
“proximity”, o KOTOpO¥ B KOHTEKCTE arjoMepanuii oJi-
HUM U3 TIepBbIX nucan B. Audretsch [6], a mo3nHee M.
Porter [7]. A Takke KOHIENIUS YIAJICHHOCTH
“remoteness” M. Berman [8], R. Boschma [9]. Ha npu-
Mepe pasHBIX PEerHOHOB Poccmm MOXXHO HaOIIOAATH,
YTO 3eMEJIBbHBIH 000POT aKTHBU3UPYETCS BOJIN3U KPYTI-
HBIX TPAHCIIOPTHBIX apTEePHH, MPOMBIIIJICHHBIX M HH-
(bpacTpyKTypHBIX Y3JI0B, 00BEKTOB TypHU3Ma U peKpea-
un. Ilogo6HbIe TeppUTOPHATIBHBIE CTPYKTYPHI TPHOO-
peTaloT  KIIYEBOE 3HAUYEHHE Uil  IMPOLECCOB
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reorpauuecKoil ¥ counalbHON MOOMIBHOCTH, ypOa-
HU3aIMK U cyOypOanm3amuu. Cpenu OTeYeCTBEHHBIX
UCCIIE/IOBaTENbCKUX paboT 10 JaHHOW TeMaTuke
MoxHO oTMeTHTh Tpyael O.}O. IomyGuumkoBa, A.T.
Maxposoii, H.A. ®ennc [10], T.I'. Hedenoroii, H. E.
Ioxposckoro, A.W. Tpeiipum [11].

OpHako mns Takux cyOpekToB PO, kxak 3abaii-
KaJIbCKUH KpaH, TUTOIIaIs» KOTOpOTo npeBbimaet 431,8
kM2, ui, MpkyTckas o0acTh, TUIOIMAIs KOTOPOH CO-
craBysieT 774,8 kM2, CII0KHO COOMPATH TaHHBIC 10 y1a-
JICHHBIM OT PETHOHAIBHBIX IIEHTPOB TOPOAaM H paiio-
HaMm. MHpopManus 0 NMpOBENCHHBIX TaM 3EMENTbHBIX
C/IeNIKaxX 3a4acTylo OKa3bIBaeTCsl HeakTyalbHOH. Heco-
BEPIICHCTBO MHCTUTYIIMOHATIBHBIX MEXaHU3MOB, TPaH-
3aKLIMOHHBIE U3/ICPXKKH, TEHEBBIE C/IEIKH — BCE ITO 3a-
TPYAHSCT UCCICIOBAHUS JOKAJIBHBIX 36MEJIbHBIX PhIH-
koB. Tem He MeHee U3yYeHHE HMHTCHCUBHOCTH
3eMeIBHOTO 000pOTa M CPaBHEHHE €T0 aKTHBHOCTHU C
COLMANTEHO-AEMOTPaQpUICCKIMHA TaHHBIMH CITOCOOHO
BBISIBUTH BIIOJIHE PEATHCTUYHYIO KApTHHY pPa3BHTHUSL
PETHOHAIBEHOTO 3€MEBHOTO PHIHKA.

O0BeKT M MeTOAbI HMccieaoBaHus. B pabote
6I)IJ'II/I MIPUMECHCHBIL CTAaTUCTUYECKUN U TUIIOJIOTUYECKHU I
METOBI uccienoBanus. HpopMannoHHo# 6a30ii 1ist
UCCIIeIOBaHUS 3eMEJIbHOTO PhIHKA TTOCITY KM JJAHHBIE
M0 3eMeJbHOMY 000pOTY, OITyOJIMKOBAaHHBIE Ha IIOP-
tase Pocpeectpa c 2017 o 2022 ronsl. beutn coopans

U pacCUMTaHbl JaHHBIE 10 98 MyHHIMNAIBHBIM 00pa-
30BaHMSIM 110 KOJIMYECTBY U IUIOIAAN CACIIOK Ha 3€M-
JIIX HAcCeJICHHBIX NyHKTOB U CEJIbCKOXO03SHCTBEHHOIO
HasHayeHus. OOBEKTOM HCCIIEIOBaHUS SIBISCTCS 3€-
MEJIbHBI PBIHOK balikanbCKOro peruoHa Ha peruo-
HAJIBHOM (PETHOH ¥ BXOJSIINE B HET0 cyOBeKTh PO —
Upkyrckas obmacts, Peciybnmmika Bypsitus u 3abaii-
KaJIbCKUH Kpaif) 1 MyHHIIUIAJIFHOM YPOBHSIX.

PesyabTaTsl u 00cyxkaenne. B pasHeix paborax
ABTOPBHI OMPEICISAIOT MEPHOA WCCISIOBAHUN, HCXOIS
W3 JUYHBIX BO3MOXKHOCTEH W CYyOBEKTHBHOW OLICHKH
pbIHKa. B psge myOnukanmii poccHUiCKUX aBTOPOB Ie-
PHO/ LTSl BO3BMOXKHBIX aHATUTHYECKUX 000011IeHHH co-
ctaBisier He MeHee 4 net [12; 13]. IlpumepHo Te xe
CPOKH HaOJIF0ICHUH MBI HAXO/IUM Y 3apyOeKHBIX aBTO-
pos [14; 15]. Beibop nepuona HaOMOCHUN A TaH-
HOU pabOTHI OBUT OCHOBAH HA UMEIOLIUXCS TaHHBIX Po-
cpeectpa ¢ 2017 o 2022 rr. JlaHHEII TIeprox OTIHYa-
eTCcs HEepPaBHOMEPHOCTHIO pPa3BUTHS, B TOM HYHCIC 3a
cuer nuka magaemMuu Covid-19 u cBA3aHHBIX C HEU
orpannuuTenbHbIX Mep B 2020-2021 roasl. s BbIsAB-
JICHHUS TIPOCTPAHCTBEHHOU OH(QepeHINAINH 3eMeTb-
HOTro 000pOTa ObLIA BHITIOJHEHA KITACCH(HUKAIIHS CPE/I-
HETO/I0BOI'0 KOJIMYECTBA CHENOK M0 MYHMIUIAIbHBIM
00pa3oBaHUsIM OT MAaKCUMaJIbHOTO K MHHHUMAaJIbHOMY
3HAaYCHUAM (TalI1.).

Tabmuma

Knaccudukanms MyHHIIMIIATEHBIX 00pa3oBaHuii balkanbCkoro pernoHa mo cperHerofoBOMy KOJIHIECTBY Cle-
JIOK C 3eMeNbHBIMU yuacTkamu (2017-2022 1r.), ex.

Knaccel mo cpen-
HETOJIOBOMY KO- .
MyHununaigbpHbele 00pa3oBaHus (paHOHBI M TOPOJCKHE OKPYTa)
JMYECTBY CJie-
JIOK, €]1.
800 u Gonee HpxkyTtckoe paitonnoe MO, r. Ynan-Ymo

400-800 r. Upkyrck, UntuHckuid, Y cosbckoe paiorHoe MO
Uepemxockoe paionnoe MO, Taitmerckuii, bapryzunckuid, r. YepemxoBo, TynyHckui,

200-400 Wponrunckuii, [llenexosckuii, MO r. Y cosbe-Cubupckoe, r. Uura, Oxuput-bynaratcknit
pation, CmonsiHckuid, Kabanckuii, ATHHCKWH, 3aurpaeBckuii, boxanckuii
Kyiitynckuii, [TerpoBck-3abaiikanbckuii, Kapeimckuii, Cenenruackuid, r. TyiyH, Anap-
ckuif, A"rapckoe ropojckoe MO, Kaxtunckuii, KpacHounkoiickuii, Xunokckuii, 3ana-

100-200 punckui, r. IleTpoBck-3abaiikansckuii, bpatckuii, OcuHCKUI, 3UMHUHCKOE TOPOJCKOE
MO, bop3unckuii, Hepuunckuii, CeBepobaiikanbckuid, Innkunckuii, ONOBIHHUHCKUH,
3UMMHCKUI
VYneroBckwuii, TapOararaiickuii, [Ipubaiikansckuit, HrmxHeyauHckuil, YepHBIICBCKHIA,
Verp-Kytekuit, Cperenckuii, Hykyrckuii, Xopunckuid, OnoHckuii, r. CBUpck, r. Cee-

50-100 pobaiikansck, Kauyrckuit, UyHnckoe paitorHoe MO, basanaeBckuii, MyXopImOUpCKuid,
EpaBunnckuii, 3abaiikansckuii, [Ipuaprynckuii, Moroiiryiickuii, Kypymxanckuii, Tyn-
KuHCKuM, buaypckuit, Jpxuauackuit, MorounHckuii, JlyJib1ypruHCKUii
VYere-Yaunckuil, OnbxoHckoe pailonHoe MO, AnexcanapoBo-3aBOJACKUM, TI'. YCTb-
Nmamck, Kwxunarunckuit, Kazaunncko-Jlenckult, 3akamenckuil, Keipunckuii, TyHroko-
yeHCKuH, baynToBckuii, Myiickuii, Hmxaemnmmmckwii, ['asumypo-3aBoackuii, KpacHoka-

0-50 MeHckuii, Hepunncko-3aBoackuii, XKuranosckuii, Y ctb-Unumckuii, banaranckwmii, baneii-

ckmii, Akmmackuid, MO T. Bogait6o u paiiona, Kupenckuit, MO r. Bparcka, Katanrckuii,
IIenomyrunckuii, r. Casuck, Kanranckwii, Oxunackuii, Kamapckuii, Mamcko-Uylckuid,
Tysrupo-OneKMHUHCKHIHA




German International Journal of Modern Science N270, 2023 21

MakcumasbHbIe TI0Ka3aTesn CHeJoK Haduroaa-
10Tcs B IpKyTCKOM paiioHe, 4To 00bsACHseTCsS ONM3KUM
pacrnosiokeHHeM K O0JIaCTHOMY LEHTPY H, ClleloBa-
TENbHO, 0OJiee MHTEHCUBHBIM POCTOM IIPUIOPOJIHOM
30HBI. J[JI51 HEro TaKke XapaKTepHbI IPUMEPHO OJMHA-
KOBBIE IH(PHI PacIpeAeieHus COEIOK 10 ToJaM 3a
paccMaTpuBaeMbIil Ieprod. DTO KacaeTcs ¥ TeX paio-
HOB, Yb€ 5KOHOMUKO-TE€OrpahIuecKoe pacloIoKeHue,
a TaKKe NPUPOIHO-KIMMATHIECKHE YCIOBHS Oosee
OmaronpusaTHEL. HekoTopsle paiioHBI 00ecieunBaioT He
TOJBKO CTAOWMJIBHEIM, HO YBEPEHHBIH IPUPOCT KOJINIE-
ctBa caenok (basanaesckuii, 3anapunckuii, [llenexos-
ckuit). I HaoOOpoT, paiioHbI, YIaJCHHBIE OT 00J1acT-
HOTO LIEHTpa, XapaKTepPU3yIOTCsl KaK TEPPUTOPUU HU3-
KOTO ypOBHS PBIHOYHON aKTUBHOCTH HACEJIEHUS, 4TO
JIEMOHCTPHPYET HaM pPBIHOK MpPOAAX 3E€MENbHBIX
Y4acTKOB. JTO KacaeTcs B IIEPBYIO 04epeib PaliOHOB €
KpaifHe HU3KAMH TOKazarersMu caeiok (bomaitoun-
ckuit, Mamcko-Uyiickuii), a Takke palilOHOB C HE3Ha-
YUTETbHON AWHAMHUKOW uX mpupocTta (Karanrckui,
Kupenckuit, Y cth-KyTckwuit).

CornacHo 3aKOHOMEPHOCTH, BBISIBICHHON Ha MIPH-
Mepe pailoHoB MpKyTckoil 00JacTH, CACIKH UMEIOT
CTaOMIIBHBIN XapakTep NpHpocTa B paiioHax, TATOTEIO-
IMX K peruoHajbHOMY HEeHTpy. B PecniyOnuke Bypsi-
THS K TAKUM paiioHaM OTHOcATCS VIBONTrHHCKUM, 3aur-
pacBckwii, Kabanckuii u CeneHruackuii. MckimoueHme
cocrasisieT bapry3uHckuil paiioH, XOTs U IPUPABHEH-
HBIN K rpynie paiioHoB Kpaiinero CeBepa, HO C MakCH-
MAaJIbHBIMU 3HaYEHHUSMU CHEIOK 33 pacCMaTPUBAEMBII
nepuoj BpeMeHu. PailoH He nMeeT Ha CBOEH TeppUTO-
pUM KPYIIHBIX TOPOJOB, & €r0 €AMHCTBEHHOE TOPOA-
cKkoe moceneHue YcTb-baprysun cocpenoraunBaeT
OKOJIO TpeTu HaceyeHuss — 7785 wen. OpgHako, He-
CMOTpSI Ha YJAJ€HHOCTh OT MPOMBIIUICHHBIX IEHTPOB
U JKeJIe3HOJOPOXKHBIX MyTeil COOOIIeHHs, UHTEpeC K
3eMJie 37eCh OOBSICHIETCS PACIONOKEHUEM paioHa Ha
nobepexbe 03. balikan M COOTBETCTBEHHO peKpealu-
OHHBIMH BO3MOXXHOCTSMH. Hmuskas miarexxecnoco0-
HOCTh HacCeJIeHHsI KOMIIGHCHpPYeTCS IpeoOagaHnueM
UIOTEUHBIX CJENIOK, pailloH IEMOHCTPUPYET CaMblil
HU3KUH M0Ka3aTeb MPOJaX.

Bricokne 3HaYeHHsA KOIUYECTBA CAEIOK Xapak-
TEPHBI B PaliOHaxX, MPUIIETAIONINX K OCHOBHBIM TpaHC-
MOPTHBIM MYTSAM. DTO TpaHCTpaHUUHbIM KaxTuHCKMI
paiioH, yepe3 KOTOPbI MPOXOAUT MOHTOJIbCKUM TPAKT
n CeBepobaikanbckuii paiion ¢ baiikamo-Amypckoit
JKEJIE3HOIOPOKHOM MarucTpansio. K 3Toif xe rpymme
OoTHeceHbl TypyHTaeBCkuMil M XOpPUHCKUN paloHBI,
TaKXKe OTHOCHTEIBHO HEMAJEKO PACHOJIOXKEHHBIE OT
OCHOBHBIX TPaHCIIOPTHBIX KOpHI0poB. HamMeHbmnmu
3HAQYEHUSMH NPOJAXK OTIMYAOTCA OTJAJICHHBIE TPY]I-
HOZocTynHble paioHbl (OKMHCKHMH, 3akaMeHcKkui, ba-
yHTOBCKHUH, buuypckuii, Kroxurunckmii).

B kmaccudukanum paiionoB 3abaiikambcKoOTo
Kpasi TI0 KOJTUYECTBY CHIENOK C 36 MEIbHBIMH Y4aCTKaMU
BBIJIEJIAETCS] PETHOHANIBHBIN LeHTp — T. Uura. s ce-
BEPHBIX YIAJCHHBIX TEPPUTOPHH Kpas XapaKTEePHBI
MUHHMAaJIbHBIE 3HAUEHHS CIIEIOK 3eMETIBbHOTO 000poTa.
YBenudueHne KOJUYECTBa CIIENOK MPOUCXOTUT B MPH-
TpaHUYHBIX paifoHax 3abaiikanps (KpacHOUNKOMCKHA,
Xwunokckuit, IleTpoBck-3abaiikanbckuil paloHBI, T.

[erpoBck-3abaiikanbckuil) 1 B 30HE TEPPUTOPHAIB-
HOTO BJMSIHHUA LIeHTpa cyObekTa (AruHckuil, UntHH-
CKHMi palioHbI). B nuHamuke crenok mo rogam oopa-
11aeT Ha ce0si BHUMaHUE POCT CIEJIOK B IPUTPAHUYHBIX
paiionax (Kpacnokamenckuii, Keipunckuit, Hepuun-
cko-3aBozckuii, [IprapryHckuit) K KoHIy Habiromae-
Moro mepmoga. OO WCIONB30BAHWN TIPUTPAHUIHBIX
paiioHOB foro-BocTouHOTrO 3abaiikabs Kak pecypcHOM
0a3pl 11 KATaickux Om3HecMeHOB ymomuHaeT A.H.
Hosukos [16].

[IpocTpancTBEHHOE pacHpeneeHre noKa3aTenen
3eMEJIBHOr0 PBhIHKA B IEJIOM MOJYMHAETCS BEIyLIEMY
LEHTPOCTPEMUTEIHHOMY HalPaBJICHHIO POCTa arjioMe-
paimit ¥ BHYTPUPETHOHAIBHOM MHUTPalUi HaCcEJICHHUS.
OTMeuaroTcs HCKaXXEHUsS ITOr0 BEKTOpa pocTa arjaoMe-
panuii B TpaHCTPAHUYHBIX M NMPUTPAHUYHBIX paloHaX
PecnyGnuku Bypsitus u 3abaiikanbckoro Kpasi, a Takke
B paifoHax Mpkytckoit obmactu u Pecriyomuku Byps-
THS Ha TT0OEpeXbe KPYIMHEHIIIETO BOAHOTO 00BEKTA pe-
ruoHa — 03. baitkan. Hanbonee BIpa)KeHHBIMH HATIPaB-
JICHUSIMHA POCTa arjioMepanuy B cyObekTax baiikaib-
CKOTO PETHOHA MOXKHO CUUTATh 4 BEKTOpA!

1) Bekrop B HampaBjeHUH OT LIEHTpa K nepude-
PHH, XapaKTEePHBIH Uil IEHTPOB OOJIBIIMHCTBA CyOb-
eKkT0B P® u KpyIHBIX TOPOJOB — LIEHTPOB arjioMepa-
uuit. J511 3TOro BEeKTOpa XapakTepHO pa3pacTaHHe ar-
JoMepanuii MO JIMHUSAM ~ YyXe  CYIIECTBYIOIIUX
TPAHCHOPTHBIX MapIIPYTOB.

2) Bekropamu, HMEIONIMMH PETHOHAIBHYIO CIIe-
MUKy, MOKHO CUMTATh HAIIPABICHHE BJOJIb OCEBBIX
TPAHCIIOPTHBIX JINHWH PErHOoHa — TPaHCCHOMPCKON U
Baiikano-Amypckoil xKene3HO0POKHON MarucTpaiu u
¢denepanpHOit Tpaccel «baiikamy. s OonsmmHCTBA
MYHHIIUIATBHBIX 00pa3oBaHuit WpkyTckoit obmactu
JUISL 3TOTO BEKTOpa XapakTepHO CyOMepHIAMOHAIbLHOE
HarpaBjeHHe, a IJIsi MYHUIMNAIbHBIX 00pa3oBaHUil
PecniyOnuku Bypsitus u 3abaiikaibckoro kpasi — cyo-
MIMPOTHOE.

3) BexTop, HanpaBlIEHHBI K OCHOBHOMY OOBEKTY
pekpeanu peruoHa — moodepexbio 03. baiikan. s
WpkyTckoil 001acTH  XapaKTEpHO OT0-BOCTOYHOE
HarpaBJIeHHe BeKTopa, 11 Pecryomuku Bypstust — ce-
BEPO- M CEBEPO-BOCTOYHOE, YTO 0OYCIIOBJIEHO reorpa-
(rUecKUM MOJIOKEHHEM 03epa M0 OTHOLICHHIO K IeH-
TpaM CyOBEKTOB.

4) Bekropa cyOMepHINOHAIBFHOIO HANPaBICHUS
OT LIEHTPOB CYOBEKTOB K MPUTPAHUYHBIM TEPPUTOPHSIM
(Ksixtunckuii paiton Bypsitun u bopanHckuii n 3abaii-
KaJIbCKUH paioHbl 3abaiikanbs) BAOJIB TpaHCTPaHUY-
HBIX TPAHCHIOPTHBIX MapIIPYTOB.

3akJoueHnue. BeimorHeHHAs Ki1accupHUKAITUS Oc-
HOBHBIX ITOKa3aTelieif 3eMenbHOro 000pOTa MO3BOJISIOT
BBIABUTh M JTU(QEepeHMpoBaTh TEPPUTOPUN Pa3HOMN
CTETIEHU NHTEHCUBHOCTH Pa3BUTHS 3€MEJILHOTO PhIHKA
U HaNpaBJICHUsS BEKTOPOB ariOMEPalMOHHOIO POCTa.
[TokazaTenu PHIHOYHBIX CHIEJIOK OTOOPaXAIOT PE3yJib-
TaThl COIMAIbHONH MOOMIBHOCTH HAaceJIeHUs W BBISB-
JISIOT TEPPUTOPHH, 11 HEpEHITMPOBAHHBIE ITO TNIOTHO-
CTH 3TUX TOKazareyied. [[is ymaleHHbIX pailoHOB Iie-
pudepun u nonynepudeprun XxapakTepeH CHUKESHHBIN
3eMJIe000POT, KOTOPBII KOMIEHCUPYETCS aKTUBHBIMHU
MIpoIieccaMy pa3pacTaHus IPUTOPOIOB PETHOHATIHLHOTO
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LEHTpa — KaK LIEHTpa BHYTPUPETUOHAILHON U MeXpe-
THOHAJIbHOM MUrpauuu HacejeHus. OTIOENbHO POCTY
MPUTOPOIOB CIOCOOCTBYET TaKKe BCEOOIIass aBTOMO-
OMIM3alns HACEIICHUA.

B nemom B BaiikamsckoM perwoHe mpeoOiagaet
MOTOK MUTPAHTOB M3 MEPU(PEPUH B IIEHTP, OAHAKO U3-
3a HaJIM4Us KPYIHBIX MECTOPOXKAEHUI U IPOMBIILIJIEH-
HBIX TOPOZIOB, paccejeHne 3/1eCh MPHOOpeTaeT Xapak-
Tep TPYAOBOI MHUTpanuu. DTO B HEKOTOPOW CTETICHU
CHEPKUBAET MPOLECC TOTAJIBHOIO HCYE3HOBEHMS Ma-
JIBIX TOPOJIOB, OTHAKO TEHACHIINS Ha IOCTENIEHHOE CTsI-
TUBaHUC HACCIICHUSI K KPYITHBIM TOpOJiaM ¢ nepudepuu
peruoHa npeoodagaet.
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Abstract

The nature of cryptocurrency consists of a technical and financial component. It has a complex multi-level
classification system based on a variety of mechanisms with different functions. Certain characteristic features
make it possible to classify cryptocurrencies depending on the purpose of creation, degree of activity, type, type
of regulation, innovation, recognition by the state, type of creator. The distribution of cryptocurrencies into clas-
ses/subspecies/categories allows them to be classified depending on the mining method; generation system; en-
cryption algorithm; emission parameter; price dynamics; purpose and type of creation. Understanding the essence
of the classification of cryptocurrencies will allow them to be integrated into the financial system and legislative
norms for the development of the digital asset market.

AHHOTAN NS

[Mpupona KpUNTOBAIIOTHI COCTOUT M3 TEXHUYECKOW M (PMHAHCOBOM coctaBstomiell. OHa 00JIalaeT CII0KHO
YCTpoeHHOﬁ MHOFOYpOBHeBOfI CHUCTEMOH I(J'IaCCI/ICI)I/IKaI_lI/II/I, OCHOBAaHHOM Ha MHOKECTBE MEXaHH3MOB C Ppa3HbIMU
(I)YHKI_[I/ISIMI/I. Onpez[eneHHbIe XapaKTCPHBIC MPU3HAKU TO3BOJIAIOT KJ'IaCCI/I(I)I/IL[I/IpOBaTB KPUIITOBAJIIOTY B 3aBUCH-
MOCTH OT HECJIM CO3J1aHMs, CTCIICHU aKTUBHOCTHU, BUJA, TUIIA PETYJIMPOBAHMS, HHHOBaHHfI, MPpU3HAHUA TOCyAap-
CTBOM, THIIA CO31aTCJIA. PaCHpC,I[eJ'ICHI/IG KPpUINITOBAJIIOT HA KJ'IaCCBI/l'[O,I[BPI,I[LI/paSpHZ[LI IIO3BOJISACT KJ'IaCCI/I(I)I/ILII/IpO—
BaTh UX B 3aBUCUMOCTH OT METOAa ,I[O6LI‘II/I; CHUCTEMBbI I'CHEPALlU; AJITOPUTMA MH(I)pOBaHHH; napamMeTpa SMHUCCHUH;
JAUHAMHWKH KOTUPOBOK; HA3HAYCHU U THUIIA CO3JaHUS. ITonnmanue CyTH KJ'IaCCI/I(bI/IKaLII/ISI KpHUITOBAJIIOT MO3BOJIUT
MHTETPUPOBATh UX B (PUHAHCOBYIO CUCTEMY U 3aKOHOAATEIbHbIE HOPMBI JUIsl PA3BUTHS PHIHKA IN(POBBIX aKTHBOB.

Keywords: digital assets, tokenization, distributed registries, smart contracts, stocks, blockchain, cryptocur-
rency, USDT, BUSD, USDC, mining

KaioueBblie ciioBa: ydppoBbie aKTHBbL, TOKEHH3ALIUI, PACHIPE/ICIIEHHbBIE PEECTPhI, CMapT-KOHTPAKTBI, aKIIHH,
omoxueitn, kpunrosamoTta, USDT, BUSD, USDC, maitHUHT

The relevance of this work is due to the high im-
portance of studying the problems of pricing in the
cryptocurrency market, which have received their rapid
development against the background of a combination
of fairly soft monetary policy of key central banks dur-
ing the coronavirus pandemic, active search for profit-
ability by investors under sanctions restrictions, as well
as the needs of individuals and legal entities in instant
payments. After all, the purpose of creating cryptocur-
rencies, as a decentralized type of digital currency, us-
ing cryptography as security and control over the crea-
tion of new units, is to provide a convenient means of
payment, potentially attractive from an investment po-
sition. As well as giving cryptocurrencies an anony-
mous character, allowing them to circumvent regula-
tory restrictions by eliminating intermediaries, which
include banks and payment systems, and transferring
the verification function of transactions to a distributed
ledger system.

The classification criteria of cryptocurrencies are
quite variable, but first you need to determine the clas-
sification levels that K.O. Korchagina suggests for con-
sideration [1]:

e The 1st level of classification of types of cryp-
tocurrencies is represented by a division into types de-
pending on certain characteristic features;

e The 2nd level of classification of types of
cryptocurrencies is represented by grouping or distrib-
uting cryptocurrencies of one type into classes, subspe-
cies or categories.

Let's consider the classification of types of crypto-
currencies depending on certain characteristic features.

1. A.S. Abramov suggests distinguishing crypto-
currencies depending on the purpose of creation, high-
lighting [2]:

e targeted cryptocurrencies characterized by an
implementation process related to the focus on the final
result (the purpose of creation may be fraud, pursuit of
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financial interest (investment cryptocurrencies), exper-
imental goals (testing new technologies), etc.);

e non-targeted cryptocurrencies characterized
by the creation process occurring as a result of a tech-
nical failure (an example is the creation of forks
(clones) - offshoots from the original digital currencies
with certain changes in functions).

2. N.V. Anokhin and A.l. Shmyreva classify cryp-
tocurrencies depending on the degree of activity, high-
lighting [3]:

e active cryptocurrencies that have not reached
the upper limit of the issue, acting as potentially prom-
ising types for investment (there is a demand for cryp-
tocurrency);

e inactive cryptocurrencies characterized by
reaching the upper limit of issuance, lack of support
from developers or the community, which do not cause
investment attractiveness on the exchange (there is no
demand for cryptocurrency).

3. M.S. Bondarev classifies cryptocurrencies de-
pending on the type, calling 1

e original cryptocurrencies, the creation process
of which at the time of development is characterized by
the use of original source code other than previously
implemented cryptocurrencies;

o forks (clones), which are a type of cryptocur-
rency, the creation process of which is due to a tech-
nical failure or the use of existing source code of an-
other cryptocurrency.

4. A.V. Voloshin and A.E. Guselnikova distin-
guish cryptocurrencies depending on the type of regu-
lation, the central administrator, offering for considera-
tion [5]:

e a centralized system characterized by the ad-
ministrator's right to regulate and make changes to the
issuance process in order to control cryptocurrencies
(examples include cryptocurrencies USDT, BUSD,
UsSDC);

e a decentralized system (distributed system)
characterized by the absence of a central regulatory
body or other body with a management mechanism (ex-
amples include cryptocurrencies Bitcoin and
Ethereum).

5. E.N. Gavrilova and A.S. Demjanjuk supple-
ment the classification with an innovation-dependent
criterion [6]:

e innovative cryptocurrencies, the creation of
which is based on previously unrealized technologies;

e non-innovative cryptocurrencies, the creation
of which is based on the use of previously implemented
technologies.

6. D.A. Durdyeva and A.A. Trapizonyan ex-
panded the approach to classification by the criterion of
recognition by the state, the presence of current legisla-
tion defining the status of a particular cryptocurrency,
highlighting [7]:

e aregulated cryptocurrency, the status of which
is determined and fixed by the regulatory legal acts of
a particular state;

e an unregulated cryptocurrency, the status of
which is not determined and is not fixed by the regula-
tory legal acts of a particular state.

7. 1LA. Emelin divides the cryptocurrency depend-
ing on the type of creator who provided the develop-
ment and implementation, highlighting [8]:

e an author's cryptocurrency that was created by
a specific individual, organization, or government;

e an anonymous cryptocurrency, the authorship
of which was not confirmed at the time of creation;

e acryptocurrency that was created as a result of
a technical failure, in other words, in the process of di-
verging the block chain.

The second direction of classification should be
called the types of cryptocurrencies.

1. F.P. Kichedzhi and M.Z. Tsiperson distinguish
cryptocurrencies depending on the mining method [9]:

1.1. Cryptocurrency can be mined through the use
of a technical method (mining). The method consists in
using the computing power of technology to maintain a
distributed platform, as well as create new blocks for a
fee. Mining can only be carried out in networks with
the Proof-of-Work (PoW) algorithm. A large number
of miners, acting independently of each other, take part
in the creation of each new block. An alternative algo-
rithm can be called Proof-of-Stake (PoS). It is charac-
terized by the creation of a new block by one validator,
which is randomly selected among all validators of the
network, but taking into account the available amount
of cryptocurrency. In this case, cryptocurrency mining
is carried out by stacking. The following types of cryp-
tocurrencies can be mentioned as examples: Bitcoin,
Dogecoin, Montero.

Depending on the number of participants, you can
select:

e independent mining, when the number of par-
ticipants does not exceed one, its own equipment is
used, and the profit goes to one miner;

e joint mining (mining with the help of pools —
a common fund), when the number of participants is
more than one, technical computing abilities are accu-
mulated in a single system, and profits are distributed
among all participants according to the contribution to
the computing power of the pool;

e cloud mining, when the mining process is car-
ried out by a third-party organization that provides its
own computing power for leasing, but performs opera-
tions on behalf of the client.

Depending on the equipment used for mining,
there are:

e mining carried out using GPU (graphics pro-
cessing unit) - graphics processors;

e extraction carried out using the CPU (central
processing unit) - the central processor;

e mining carried out using ASIC (application-
specific integrated circuit) - specialized integrated cir-
cuits;

e extraction carried out using FPGA (field-pro-
grammable gate array).

1.2. Cryptocurrency is mined using the financial
method through the use of classical financial instru-
ments and purchase and sale transactions. Ethereum,
Solana, Toncoin can serve as an example. The follow-
ing methods are distinguished:
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e an investment method that allows you to pur-
chase cryptocurrency on exchanges using fiat money;

e acurrency method that allows you to exchange
cryptocurrency for other types of cryptocurrencies.

2. A.V. Konovalov suggests classifying cryptocur-
rencies depending on the generation system, methods
of protecting distributed systems from entering false in-
formation (creating fake transactions and blocks) [10]:

e POW is a generation system, the principle of
which is the need for the requesting party to perform
some computational actions that protect the distributed
system from external attacks;

e POS is a generation system based on the prin-
ciple of having a larger unit of account of the total num-
ber of cryptocurrencies;

e a hybrid system involving the use of several
generation systems (mainly POW and POS) at the same
time, as well as alternately;

o the use of other systems, examples of which
may be Proof-of-Burn, Proof-of-Capacity, etc.

3. K.O. Korchagina considers it important to clas-
sify depending on the implemented encryption algo-
rithm - methods of converting an array of data in the
blockchain system, which may differ in mathematical
properties and algorithmic features (examples are: bit
depth, computational complexity, etc.). The choice of a
specific hashing algorithm is determined by the specif-
ics of the tasks set, which allows you to distinguish [11]:

e cryptocurrencies using the same type of en-
cryption system implementing the same encryption al-
gorithm (for example, SHA-2 or Scrypt);

e cryptocurrencies that use a mixed encryption
system that implements two or more encryption algo-
rithms at the same time.

4. M.E. Kosov suggests classifying cryptocurren-
cies depending on the emission parameter, distinguish-
ing [12]:

4.1. Cryptocurrencies by volume of issue:

e with a limited issue, having a certain upper
limit on the issue, limited by technological solutions
(an example is Bitcoin);

e without limitation of emissions that do not
have an upper limit of output by implemented techno-
logical solutions.

4.2. Cryptocurrencies by type of issue, depending

on the speed of coin generation, highlighting:

e ordinary issue, the issue of which is deter-
mined by the efforts of the community generating the
cryptocurrency, and does not depend on the administra-
tive resource;

e accelerated (one-time) issue, when the type of
issue that is used, for example, for ICO, is characterized
by the generation of coins by a regulatory administra-
tive resource.

5. M.A. Chistyakov classifies types of cryptocur-
rencies depending on the dynamics of quotations, high-
lighting [13]:

e stablecoins, which are cryptocurrencies whose
value is linked to a specific fiat currency (dollar, euro,
etc.) or a physical asset (gold, silver, etc.); an example
would be the USDT stablecoin, linked to the US dollar;

e traditional cryptocurrencies, the value of
which is not tied to anything, is determined by the char-
acteristics of the project, volatility is not limited (an ex-
ample is Bitcoin);

e new crypto projects — new tokens that have
high volatility, can show rapid growth and decline in
short time intervals (an example is the Axielnfinity
game coin (AXS)).

6. K.D. Shilov additionally spills types of crypto-
currencies depending on the purpose [14]:

o replacing traditional currency in the digital
world (for example, stablecoins that are linked to real
money);

e paymentand reward system (for example, pro-
ject tokens that are created as currency in online
games);

e calculations in the crypto world, representing
the widest group of cryptocurrencies;

e others, among which you can distinguish
meme currencies that have or do not have their own
blockchain (for example, Dogecoin).

All the types of cryptocurrencies discussed above
are the basis of the most popular classification, which
was described in their work by M.R. Safiullin, L.A.
Yelshin and A.A. Abdukaeva [15]. According to the
authors' approach, cryptocurrencies are divided into
three categories: tokens, coins and coins of networks
(Figure 2).

Cryptocurrencies by type of creation

+

+

+

A4

Coins

A

Tokens

A

Coins of the networks

Figure 2 — Types of Cryptocurrencies

Source: developed by the author

Cohens work on the basis of their own blockchain,
the main purpose is the ability to be a means of payment
and serve as a substitute for the traditional financial sys-
tem (examples may be Bitcoin (BTC), Litecoin (LTC),
Monero (XMR), etc.).

Tokens are cryptocurrencies that operate on the
basis of another blockchain, since they do not have their
own. They are the largest group in terms of the number

of crypto assets, as they require less effort to create.
They work on the Ethereum and BNB SmartChain net-
works; act as the right to own something. They distin-
guish:

e stablecoins (centralized (USDT, USDC,
BUSD, TEUR), decentralized (DAI, MIM, LUSD), al-
gorithmic (FEI, FRAX, UST), commodity (PAXG,
XAUT));
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o tokens of exchanges (centralized exchanges
(BNB, LEO, OKB); decentralized exchanges (UNI,
CAKE, CRV));

o application tokens are coins of gaming plat-
forms, meta universes and other projects (AXS, SAND,
GMT);

e tokens — do not have their own blockchain,
they can be supported by different networks and block-
chains.

Network coins powered by smart contracts are a
small group of cryptocurrencies in which platform net-
works create coins to perform the function of internal
payments. Examples of this group of crypto assets: rep-
resented by: ETH - coin of the Etherium network; SOL
- coin of the Solana network; BNB - coin of the BNB
Smart Chain network; TRX - coin of the Tron network;
DOT - coin of the Polkadot network, etc. [16]

In general, the classification of types of cryptocur-
rencies is presented in Table 2.

Table 2

Types of cryptocurrencies

Classification criteria

Types of cryptocurrencies

. Depending on the purpose of creation

Targeted and Non-targeted cryptocurrencies

. Depending on the degree of activity

Active and Inactive Cryptocurrencies

. Depending on the type

Original cryptocurrencies and forks (clones)

. Depending on the type of regulation

Centralized and Decentralized Cryptocurrencies

. Depending on the innovation

Innovative and non-innovative cryptocurrencies

. Depending on the recognition by the State

Regulated and Unregulated Cryptocurrencies

N[OOI IWIN |-

. Depending on the type of creator who provided
the development and implementation

An author's, anonymous, cryptocurrency created as a re-
sult of a technical failure

8. Depending on the extraction method

Through the use of mining (independent, collaborative,
cloud), using the financial method (investment, currency)

9. Depending on the generation system, methods
of protection of distributed systems

POW - generation system; POS - generation system; hy-
brid system; other

10. Depending on the implemented encryption al-
gorithm

Cryptocurrencies using the same type and mixed encryp-
tion systems

11. Depending on the emission parameter

Cryptocurrencies by volume of issue (with and without
limitation); by type of issue depending on the speed of
coin generation (regular, accelerated)

12. Depending on the dynamics of quotations

Stablecoins, traditional and new crypto projects

13. Depending on the purpose

Replacing the traditional currency in the digital world;
payment and reward system; settlements in the crypto

world; other

14. Depending on the type of creation

Coins, tokens, coins of networks

Source: compiled by the author

Thus, it can be concluded that the nature of cryp-
tocurrency consists of a technical and financial compo-
nent. It has a complex multi-level classification system
based on a variety of mechanisms with different func-
tions. Certain characteristic features make it possible to
classify cryptocurrencies depending on the purpose of
creation, degree of activity, type, type of regulation, in-
novation, recognition by the state, type of creator. The
distribution of cryptocurrencies into classes/subspe-
cies/categories allows them to be classified depending
on the mining method; generation system; encryption
algorithm; the issue parameter; the dynamics of quota-
tions; the purpose and type of creation. For integration
into the financial system of the Russian Federation,
there are prerequisites - classification parameters that
meet the requirements of implementation in the Rus-
sian Federation - the presence of a goal, activity status,
regulated by legislation with a centralized management
system, if there is an officially registered author or de-
veloper. This tool is innovative, so its implementation
will be accompanied by the development of the finan-
cial and technological industries, and the synergy of
these areas will create prerequisites for the large-scale
development of other industries.
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Abstract

The article examines the issue of corporate governance in the chemical industry, taking into account the
development of the digital economy. As you know, the chemical industry is considered one of the important and
highly profitable sectors of the economy, and, therefore, all the possibilities of digital corporate governance solu-
tions in this industry have a special place in the economy. In addition, attracting investors and developing digital-
ization in the chemical industry helps improve the corporate governance system, which indicates the relevance of
this topic.

AHHOTALUA

B craTthe paccmaTprBaeTCcs BOIPOC O KOPIIOPATUBHOM YIIPABICHUM B XMMHUYECKOH OTPAciu ¢ y4ETOM pa3BU-
THUA HH(l)pOBOﬁ 3KOHOMMUMKH. KaK N3BCCTHO, XUMHUYECKasA OTpACJIb CUUTACTCA OAHUM U3 BaXXHBIX U BBICOKO IIPH-
OBUTBHBIX Cep IKOHOMHUKH, U, CIICAOBATEIBHO, BCE BO3MOXKHOCTH ITU(PPOBBIX PEIICHUI KOPIIOPATHBHOT'O YIIPaB-
JICHUA B JaHHYIO OTpaciib UMECT oco0oe MecTo B skoHOMHKE. K TOMY K€ MPHUBJIICYCHUC NHBCCTOPOB U PA3BUTHUC
QpoBU3aLMY B XUMUYECKOW OTpaCciy CIOCOOCTBYET COBEPILIEHCTBOBAHUU CUCTEMbI KOPIIOPATHBHOIO yIIpaBie-

HUs, YTO ABJIACTCA U TOBOPUT 00 AKTYaJIbHOCTU ZLaHHOﬁ TCMATHKH.

Keywords: digitalization, chemical industry, corporate governance, sustainable development, competitive-

ness.

KatoueBnle ciioBa: nudpoBuzanys, XUMHYECKas 0TPACIIb, KOPIOPATHBHOE YIPABICHNE, YCTOMINBOE Pa3BH-

THE, KOHI(ypeHTOCHOCO6HOCTL.

Introduction.

It is important to note that the development of the
chemical industry plays an important role in improving
the living conditions of people around the world. In
2021, the volume of chemical production in Uzbekistan
increased by 6.1% due to the application of modern
management approaches at chemical industry enter-
prises. Developed countries showed growth of 3.1%,
and developing countries - by 7.2%.

Currently, improving the enterprise management
system in the chemical industry and increasing compet-
itiveness have become pressing issues. In the condi-
tions of modern market relations, the active develop-
ment of industrial sectors, the production of competi-
tive products and the organization of a flexible
management system capable of adapting to a changing
environment are important. It is necessary to create cor-
porate forms of management, change management
methods and leadership styles, as well as introduce dig-
italization into the management system. It is important
to use a management model that allows you to develop
management decisions in a timely, fast and efficient
manner in modern industrial structures. The new devel-
opment strategy of Uzbekistan for the period from 2022
to 2026 highlights priorities including the development
of the chemical industry, as well as increasing the vol-
ume of chemical production to 2 billion US dollars by
increasing the level of natural gas processing from 8%
to 20%. To effectively implement these priority tasks,

it is necessary to improve enterprise management sys-
tems.

Theoretical aspects of the research.

Corporate governance in the chemical industry,
taking into account the development of the digital econ-
omy, has several theoretical aspects that are worth con-
sidering.

Digital transformation: The development of the
digital economy provides the chemical industry with
new opportunities to improve production processes, op-
timize management and increase efficiency. Digital
transformation includes the adoption of new technolo-
gies such as the Internet of Things (1oT), artificial in-
telligence (Al), data analytics and process automation.

Innovation Management: The evolving digital
economy requires companies in the chemical industry
to proactively manage innovation. Corporate govern-
ance should help create a culture of innovation and en-
courage and support research and development of new
products, processes and business models.

Risk management: In the digital economy, new
types of risks arise related to cybersecurity, data protec-
tion and privacy. Corporate governance must pay par-
ticular attention to managing these risks and imple-
menting appropriate safeguards.

Data management: The digital economy provides
companies in the chemical industry with vast amounts
of data. Corporate governance must include effective
data management, collection, storage, analysis and use
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for making management decisions and optimizing busi-
NEss Processes.

Supply Chain Management: In the digital econ-
omy, there is integration and digitalization of supply
chains. Corporate governance should pay attention to
optimizing and automating procurement, logistics and
inventory management processes using digital technol-
ogies.

Cybersecurity. With increasing dependence on
digital technologies and interconnected systems, cyber-
security is becoming a critical aspect of corporate gov-
ernance. Chemical companies need to implement
strong cybersecurity measures to protect their sensitive
data, intellectual property and operational infrastruc-
ture from cyber threats. This includes creating secure
networks, implementing encryption protocols, con-
ducting regular vulnerability assessments, and training
employees on cybersecurity best practices.

Compliance and Regulatory Requirements. The
digital economy brings new regulatory challenges and
compliance requirements to the chemical industry. Cor-
porate governance must place particular emphasis on
understanding and complying with relevant laws, regu-
lations and industry standards relating to data privacy,
intellectual property rights, environmental protection
and product safety. Compliance systems must be inte-
grated into the corporate governance framework to en-
sure ethical and responsible behavior in the digital en-
vironment.

Talent management and professional develop-
ment. The digital transformation of the chemical indus-
try requires a skilled workforce capable of leveraging
technological advances. Corporate governance must in-
clude talent management strategies that attract, develop
and retain employees with digital competencies. This
may include upskilling existing employees, developing
a culture of continuous learning, and partnering with
educational institutions or technology providers to ad-
dress skills gaps.

Stakeholder involvement and transparency. In the
digital age, stakeholders including customers, inves-
tors, regulators and communities have increased expec-
tations of transparency and engagement. Corporate
governance must include open communication, stake-
holder dialogue and transparent reporting practices.

The use of digital communication channels and tech-
nology can facilitate effective stakeholder engagement
and enhance trust in the chemical industry.

Ethical considerations. The digital economy raises
ethical questions and challenges that need to be ad-
dressed within corporate governance. Chemical compa-
nies must develop ethical principles and codes of con-
duct governing the use of digital technologies, data an-
alytics and artificial intelligence. Ethical considerations
may include data privacy, algorithmic bias, responsible
deployment of artificial intelligence, and the ethical im-
plications of new technologies.

Cooperation and partnership. The digital economy
encourages collaboration and partnerships between in-
dustry players, technology providers and research insti-
tutions. Corporate governance should promote a culture
of collaboration and explore opportunities for strategic
alliances, joint ventures and knowledge sharing. Col-
laborative initiatives can spur innovation, accelerate
digital transformation, and more effectively address in-
dustry-wide challenges.

By incorporating these aspects into their corporate
governance practices, chemical companies can navi-
gate the complexities of the digital economy, unlock
new opportunities and achieve sustainable growth
while maintaining ethical standards and meeting stake-
holder expectations.

Analysis and result.

To invest or not to invest in digitalization for the
sake of growth and efficiency is now a rhetorical ques-
tion for chemical industry players. Digital technologies
have become an integral part of the value chain. As the
global industry recovers from the impact of the pan-
demic, chemical industry players have increased in-
vestments in digitalizing their operations. As of 2022,
digital transformation is the second most important
capital issue for chemicals companies worldwide, ac-
cording to the survey. Recent uncertainty caused by the
pandemic and geopolitical issues has led to supply
chain constraints and material and labor cost inflation,
which is holding back chemical industry growth and
profitability. They have also prompted chemical indus-
try players to accelerate the digitalization of all func-
tions, with more than 40% of chemical industry com-
panies reporting the disruptive or disruptive impact of
digitalization over the past three years.

Table 1
Status of digital projects in the chemical industries!
Volume 2020 2022
0-25% 6 4
25-50% 16 10
50-75% 41 34
More than 75% 37 52

The chemical industry contributes nearly $6 tril-
lion to global gross domestic product and supports an
estimated 120 million jobs worldwide. No one knows
exactly how many chemicals are used in industrial and
consumer products, but the number is likely in the hun-
dreds of thousands. These diverse substances include

polymers and plastics, adhesives and coatings, spe-
cialty electronic materials, and flavors and fragrances.
This pace of digitalization is expected to continue as
more than 65% of chemical industry participants expect
digitalization to impact their business in more disrup-
tive or disruptive ways.

*https://cefic.org/app/uploads/2021/12/Economic-Analysis-of-the-lImpacts-of-the-Chemicals-Strategy-for-Sustainability-

Phase-1.pdf
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Table 2
The impact of digitalization on operational competitiveness in the next three years?
Name Percent

1. | Supply Chain Planning 68
2. | Sales and order management 67
3. | Purchase 67
4. | Customer service 65
5. | Production and quality management 65
6. | Logistics and distribution 65
7. | Sustainability Area 3 55
8. | Sustainability, area 1 and area 2 52

As the need for an online model for both business
operations and customer interactions grows, chemical
industry players have witnessed maximum progress in
digitalization of administrative functions and customer
interactions since 2020. Additionally, with technolo-
gies such as automated chemical synthesis and digital
tools, 80% of chemical industry companies are ex-
pected to move towards this direction.

With recent geopolitical turmoil and fluctuating
fuel prices, supply chain constraints have become a key
challenge for the global chemicals industry. Given the
volatility, it remains a key application area that benefits
enormously from digitalization and that digitalization
has greatly impacted their supply chain planning over
the past three years, with more than two-thirds of sur-
vey respondents believing similar impacts will continue
over the next three years. As the need for more sustain-
able supply chains grows, chemical industry players are
seeing value in using digital tools to estimate demand,
track raw materials to sources, real-time order tracking,
automation in warehouses and ports for sorting and se-
curity, and optimizing supply networks.

As companies digitize their operations, the risk of
cybercrime against the business becomes an inherent
concern. As a result, digital or cybersecurity is one of
the topics most widely adopted among chemical indus-
try players, especially in the case of basic and petro-
chemical companies with their huge manufacturing
plants.

A wide range of technologies improve the effi-
ciency of chemical functions, from research and devel-
opment through the value chain to customer service and
support. In this dynamic environment, the preference
and potential of any particular technology depends on
the immediate needs and priorities of organizations. In
2020, chemical industry players' capabilities were
heavily focused on improving and integrating data an-
alytics (42%), while according to the 2022 survey, it
was more widespread - falling to 35% for data analytics
and increasing to 30 % for digital security (from 26%
in 2020). However, despite this decline, improved data
analytics (35%) and integration (30%) are among the
areas of high potential for chemical industry players,
followed by digital security (30%), as chemical indus-
try players face increasing challenges, such as data theft
and malware, which can not only compromise sensitive
data but also stop operations.

At the dawn of Industry 4.0, cost reduction was

perceived as one of the key benefits of digitalization.
However, chemical industry players have moved away
from this and have benefited from digitalization not
only through cost reduction, but also through electronic
networks (53%) and customer centricity (51%) - a trait
needed to develop a sustainable business in difficult
times®.

As chemical industry players explore all the pos-
sibilities of digital solutions for their business, new
challenges arise. The lack of qualified personnel was a
key problem in 2020 for 47% of survey respondents;
however, in the current survey, just over a third said it
was a problem. Companies currently face challenges in
creating a reliable technical infrastructure (40%), meet-
ing investment needs (38%) and developing secure sys-
tems (38%).

Conclusion.

Overall, corporate governance in the chemical in-
dustry must be adapted to the demands of the digital
economy. This includes the adoption of new technolo-
gies, risk management, legal compliance, talent devel-
opment, transparency and ethical standards. Businesses
that successfully integrate digital solutions and innova-
tion into their operations can reap significant benefits
and achieve sustainable growth in today's chemical in-
dustry.
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SYSTEMATIC REVIEW OF THEORETICAL APPROACHES TO ASSESS THE FINANCIAL
CONDITION OF ENTERPRISES AND SIGNS OF ECONOMIC INSOLVENCY
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World financial crises have increased the number of bankruptcies in numerous countries and has resulted in
a new area of research which responds to the need to predict this phenomenon, not only at the level of individual
countries, but also at a global level, offering explanations of the common characteristics shared by the affected
companies. Nevertheless, few studies focus on the prediction of bankruptcies globally. The aim of this paper is to
conduct a literature review of corporate bankruptcy prediction models, on the basis of the existing international
academic literature in the corresponding area. It primarily attempts to provide a comprehensive overview of liter-
ature related to corporate bankruptcy prediction, to investigate and address the link between the different authors
(co-authorship), and to address the primary models and methods that are used and studied by authors of this area

previously.

Keywords: bankruptcy, financial condition, economically insolvency.

Introduction

The deepening of the level of integration in the
world economy in recent years has made it necessary to
study more widely the factors affecting the financial
condition of industrial enterprises, the organization and
effective management of production in line with grow-
ing market demands. Nowadays, the rapid implementa-
tion of determining the financial condition of enter-
prises prevents them from becoming economically in-
solvent. This allows them to expand their activities
using their own resources. It is almost impossible to in-
crease the share of the real sector in GDP without im-
proving the financial condition of enterprises. Software
for assessing the financial condition of enterprises and
identifying signs of economic insolvency provides
practical assistance to financial managers of enter-
prises, their superiors in effectively monitoring the fi-
nancial condition of enterprises.

Over the past 50 years, bankruptcy prediction has
been a field of increasing interest to researchers all
around the world. Many academic studies have been
dedicated to exploring a corporate failure prediction
model with the best accuracy. Since the breakthrough
bankruptcy prediction model was introduced by Alt-
man in 1968, a large body of research focuses on the
prediction of corporate financial distress. In most cases,
authors tend to use the ultimate failure (bankruptcy) as
the dividing line when they distinguish the failed and
non-failed firms. The exact definition of financial dis-
tress is not determined yet. From the perspective of the-
oretical analysis, financial distress has different degrees
(Bruynseels & Willekens, 2012). Mild financial dis-
tress may be reflected as temporary cash flow diffi-
culty, such as the concepts like insolvency, default and
etc. The most serious one is called the business failure,
or bankruptcy (Sun, Li, Huang & He, 2014). Business
failure leads to the discontinuity of the firm’s operation,
and it has a significant effect on anyone who is related
to the firm (creditors, stockholders, suppliers, among
others). Consequently, the establishment of reliable
business failure prediction models is of importance to

the current corporate firms (Zopounidis & Doumpos,
1999).

This study has been conducted based on research
primarily using the database Scopus, considering the
time frame from 1968 (the year when Altman published
the Z-score model) to 2017. Twelve keywords (six pri-
mary and six secondary) were used to carry out the pre-
sent literature review: Bankruptcy, Failure, Default,
Distress, Early-warning, Insolvency, Score, Indicator,
Ratio, Model, Prediction and Forecast. The outcome
was a total of 36 combinations of keywords being used
in this study so as to search the literature for framing
the concept of bankruptcy prediction.

The main purpose of this study is to obtain a
broader idea of the bankruptcy prediction concept,
through identifying, critically evaluating and integrat-
ing findings of all relevant and high-quality studies us-
ing Scopus database. Furthermore, the trend of the de-
velopment of bankruptcy prediction studies and the co-
authorship among the main researchers in this area
should be shown as well.

Other additional objectives are as follows:

* To observe the evolution of papers published
during the years 1968-2017. (It should be noted that the
year 2017 in this paper refers to a review done up to 31
December 2017)

* To identify the most frequently cited papers

* To identify the main journals in relation to the
studied research field.

* To show the co-authorship among the main re-
searchers in this area.

* To identify the most frequently used and studied
models and methods in this area.

The literature review of bankruptcy prediction
theories

In the literature, various authors define differently
the failure of business in their studies. Dimitras, Za-
nakis and Zopoudinis (1996) indicates that in the past
and current investigations in business failure prediction
area, scholars usually do their researches by studying
some particular aspects or stages of business failure
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process depending on their own experience or interests,
without or with little reference to the theoretical frame-
work. It causes that the literature of business failure is
highly fragmented, as well as the ambiguity of the def-
inition of business failure. According to Balcaen and
Ooghe (2006), the criterion of failure is chosen arbitrar-
ily in historical studies, whether a juridical definition of
failure, namely bankruptcy (Altman, Marco & Varetto,
1994; Hillegeist, Zanakis & Zopoudinis, 2004; Wilson
& Sharda, 1994; Fletcher & Goss, 1993; Lee, Han &
Kwon, 1996), or a financial distress definition is used
(Pan, 2012; Jones & Hensher, 2004; Sun & Li, 2008;
Xiao, Yang, Pang & Dang, 2012).

The latter can also be described as failure-related
events such as insolvency (Langford, lyagba & Komba,
1993; Lepetit & Strobel, 2013; Jackson & Wood,
2013), default (Tserng, Chen, Huang, Lei & Tran,
2014; Peresetsky, Karminsky & Golovan, 2011), and
etc. Meanwhile, Altman and Hotchikiss (2006) also
comment that there are basically four genetic terms to
describe those unsuccessful business enterprises which
are failure, insolvency, default and bankruptcy.

According to the economic criteria, failure is in-
terpreted by Altman and Hotchikiss (2006) as the real-
ized rate of return on invested capital which is dramat-
ically and continually lower than prevailing rates on
equivalent investments taking risk into consideration.
Insolvency takes place when the liabilities of a firm are
greater than its assets. It makes a firm be incapable to
meet its current obligations, sending a signal of a lack
of liquidity (Altman & Hotchikiss, 2006). Default, lit-
erally occurs when a firm fails to fulfil an obligation,
especially to pay a loan or appear in a low court. Using
more corporate terms, default happens when the debtor
violates a condition of an agreement with a creditor and
can be the grounds for legal action. (Altman &
Hotchikiss, 2006) Altman and Hotchikiss (2006) state
that there are two types of bankruptcy. The first refers
to the net worth position of an enterprise. The second
type which is more observable refers to the firm’s for-
mal declaration in a federal district court, accompanied
by a petition either to liquidate its assets or attempt a
recovery program. While Ross, Westerfield and Jaffe
(1999) concluded by summarizing the previous studies
that there are three types of bankruptcy: legal bank-
ruptcy, which literally means that the company goes to
court for a declaration of bankruptcy; technical bank-
ruptcy, which describes the situation that a company
cannot fulfill the contract on schedule to repay principal
and interest; and accounting-bankruptcy, which refers
to the situation when a company is simply showing neg-
ative book net assets. Other authors investigate early
warning signals which provides forecasting of bank-
ruptcy risk of firms (Korol & Korodi, 2011). The word
early warning was used originally in the military area,
but now this concept is widely applied in some other
fields such as: macroeconomics, business administra-
tion, environmental monitoring, and etc. Therefore,
early warning of business failure is also an important
term in the research field of bankruptcy prediction.

Since Altman published one of the most well-
known bankruptcy prediction models in 1968, a multi-
tude of bankruptcy prediction models have flooded the

literature (Gissel, 2007). It not only means the increas-
ing number of papers published, but also the variety of
the models used for business failure prediction. Thanks
to the development of statistical techniques and infor-
mation technology in recent years, more and more dif-
ferent predictive methods have been applied in order to
establish a bankruptcy prediction model with a better
accuracy. Altman’s model in 1968 is a five-factor mul-
tivariate discriminant analysis model. According to
Gissel (2007), the primary methods that have been used
for model development are multivariate discriminant
analysis (MDA), logit analysis, probit analysis, and
neural networks. Especially from the 1990’s, due to the
fact that scholars are becoming more interested in arti-
ficial intelligence technology, neural network has be-
come one of the most widely used promising tools. Ap-
plying this method, studies carried out by Tam and Ki-
ang (1992), Altman et al. (1994), Wilson and Sharda
(1994), Fletcher and Goss (1993), Lee et al. (1996)
have had great influence on later research related to
business failure prediction. Furthermore, Pan (2012) in-
tended to optimise General Regression Neural Network
model applying algorithm and obtained a good conver-
gence results which indicates the good prediction capa-
bility of the model.

At the same time, there are also other methods
based on machine learning and artificial intelligence
adopted by many authors in bankruptcy prediction area,
such as rough set (Beynon & Peel, 2001; Mckee, 2003;
Xiao et al., 2012; Wang & Wu, 2017), case-based rea-
soning (Li & Sun, 2009; Li & Sun, 2011), support vec-
tor machine (Lin, Yeh & Lee, 2011; Li & Sun, 2012,
Kim, 2011; Chandra, Ravi & Ravisankar, 2010) and so
on. Rough set theory has been applied to a wide variety
of financial decision analysis problems and it was cre-
ated originally for dealing with the problem of apparent
in discernibility between objects in a set. It has had a
reported bankruptcy accuracy ranging from 76% to
88%. Case-based reasoning, as an effective and easily
understandable method for solving real-world prob-
lems, has become a vital methodology in the current
business failure prediction area due to its simplicity,
competitive performance with modern methods, and
ease of pattern maintenance (Lin et al., 2011). Support
vector machine, arose from the area of statistical learn-
ing theory and was applied into business failure predic-
tion for the first time in 2005 (Shin, Lee & Kim, 2005;
Min & Lee, 2005), and proved to be superior to the per-
formance of artificial neural network. (Kim, 2011).
Since there is an increasing number of papers published
related to business failure prediction from year 2000
and some other authors shed light on carrying out over-
views or comparison of the business failure prediction
models. Hillegeist et al. (2004) compare two account-
ing-based models, Altman’s (1968) Z-score and Ohl-
son’s (1980) O-score, with a market-based model de-
veloped by themselves based on Black-Scholes-Merton
optionpricing model, showing that the latter can pro-
vide significantly more information than the former
two. Balcaen and Ooghe (2006) undertake an overview
of classic statistical methodologies in the recent 35
years, in order to understand their features as well as
their related problems.
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This monumental research task has generated a
wide variety of models, supported in turn by very di-
verse methodologies. One of the paths initially taken by
the literature was the development of models that had
been built from a sample of companies belonging to
several sectors and which, therefore, could be consid-
ered as off-center models (Casey and Bartczak, 1985;
Odom and Sharda, 1990; Altman et al., 1994; Wilson
and Sharda, 1994). The development of these offcenter
models has been important throughout time, predomi-
nantly those built using samples of medium and large
companies from different sectors (Charalambous,
Chatitou and Kaourou, 2000; Chen, Hardle and Moros,
2011; Sangjae and Wu, 2013). The literature on bank-
ruptcy prediction also highlights the development of
models based on samples of companies belonging to
specific sectors of activity, which have been called cen-
tered models. The most popular of the centered models
is the one used for credit institutions (Santomero and
Vinso, 1977; Martindel- Brio and Serrano-Cinca, 1995;
Alam et al., 2000). Another of the most popular cen-
tered models has been used for industrial companies
(Altman, 1968; Diamond, 1976; Appetiti, 1984;
Zavgren, 1985; Grover, 2003). Recently, models have
also been developed focusing on companies from other
sectors, such as Internet companies (Wang, 2004), hos-
pitality companies (Park and Hancer, 2012; Fernandez,
Cisneros and Callejon, 2016), agricultural companies
(Mateos-Ronco et al., 2011), construction companies
(Gill de Albornoz and Giner, 2013), and commercial
and service companies (Keener, 2013).

Over the past two decades, research on financial
stress and solvency risk has begun to allow for more
precise analysis thanks to the emergence and further de-
velopment of artificial neural networks, machine learn-
ing, and artificial intelligence. In particular, Odom and
Sharda for the first time used the Artificial Neural Net-
work (ANN) methodology to predict the bankruptcy of
American companies using the same financial indica-
tors as in Altman's research. Their results showed a
higher accuracy compared to the Multiple Linear Dis-
criminant Model (MDA). Over time, many studies have
confirmed that ANN methods are effective methods for
identifying financial distress and bankruptcy risk from
logistic regression and MDA.

Financial statement analysis is an integral and im-
portant part of the broader field of business analysis,
and business analysis is the process of evaluating a
company's economic prospects and risks. It includes
analysis of the company's business environment, its
strategies, financial position and performance. Busi-
ness analysis is useful for a wide range of business de-
cisions, such as whether to invest in stocks or debt se-
curities, whether to lend through short-term or long-
term loans, how to value a business in an initial public
offering (IPO), and how to evaluate restructuring, in-
cluding mergers, acquisitions acquisition and alloca-
tion.

Financial statement analysis is the application of
analytical tools and techniques to general purpose fi-
nancial statements and related data to derive ratios and
conclusions useful in business analysis. Financial state-

ment analysis reduces reliance on guesswork and intu-
ition when making business decisions. As a result, it re-
duces the uncertainty of business analysis. However,
this does not reduce the need for expert opinion, but in-
stead creates a systematic and effective basis for busi-
ness analysis. Proper analysis and interpretation of data
is critical to good business analysis. This is the role of
financial statement analysis. Through it, the analyst
better understands and interprets both qualitative and
quantitative financial data, so that reliable conclusions
can be drawn about the company's prospects and risks.

A detailed analysis of the literature on bankruptcy
prediction allows us to observe the existence of a defi-
nite pattern regarding the building of off-center models
as opposed to centered models, with the former being
much more numerous than the latter. However, it is not
possible to draw a definite conclusion on the superiority
of one type of model over another (Bellovary, Giaco-
mino and Akers, 2007). The absence of a practical con-
clusion on the superiority of a centered model over an
off-center model may be due to the fact that one type of
model and another could not be compared homogene-
ously due to the disparity of methodologies, ap-
proaches, available databases, time periods and coun-
tries, among other issues. Therefore, the existence of
this gap in the literature, which does not make it possi-
ble to elucidate the superiority of off-center models
over centered models, is an important research issue
that this work seeks to solve. To this end, this work has
selected different samples of Spanish companies that
were and were not in bankruptcy in the 2010-2015 pe-
riod.

As can be seen from the preceding section, the pre-
diction of business insolvency is an area which has been
extensively studied over time, although the majority of
existing studies are characterised by their reference to a
specific industry or a determined country, with very
few global studies; that is, those using companies from
different countries as a reference.

Among the studies that are global there are, in
turn, different focuses, and not all of them focus exclu-
sively on the concept of bankruptcy. The objective of a
large part of these studies has been to check the effec-
tiveness of the different prediction models. Thus, (Pin-
dado et al., 2008) developed a model to estimate the
probability of financial difficulties using technical
panel data. This study used the data from a sample of
firms from the G-7 countries to obtain an indicator of
the probability of financial difficulties that includes the
specific nature of each firm. (Chen et al. 2011), used a
sample of Polish and Australian firms, proposing a
bankruptcy prediction model based on the diffuse ad-
aptation method of k-nearest neighbour. Their results
confirmed that the proposed model allows the identifi-
cation of the most significant financial ratios.

The proposed model managed to correctly predict
92.5% and 92.1% of the training and testing samples,
respectively, using financial information from the two-
year period prior to bankruptcy. Their conclusions sug-
gest that European industrial firms that are less capital-
ised, that fail to generate sufficient resources to meet
their short-term financial debt, that have low profitabil-
ity and that are small in size have been most likely to
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suffer bankruptcy in the current financial crisis.(Tsai et
al 2014), with firms from Australia, Germany and Ja-
pan, performed a comparative study of the effective-
ness of different classifiers, such as MLP, SVM and
DT, on the basis of well-known combination methods
such as voting, bagging and boosting. The results show
that DT combined with boosting is the technique that
offers the greatest accuracy. (Liang et al2015) used a
sample of Taiwanese and Chinese firms and researched
the effect of the selection of the prediction models' var-
iables using different classification techniques such as
MDA, t-test, Logit, genetic algorithms and particle
swarm optimisation. The results demonstrated that no
single best methodological combination exists. (Fer-
reira et al 2016) used hazard models in order to ascer-
tain which factors determine a greater probability of fi-
nancial distress for small and medium sized firms in
Europe, and suggest that the location and number of
shareholders are important indicators. Other interna-
tional studies have focused on studying the financial
difficulties of banks in different countries. For exam-
ple, (Chauhan et al 2009) apply NN to a sample of US,
Turkish and Spanish banks, using the data management
group method. (Maghyereh et al 2014) and (Betz et al
2014) apply Logit for banks in countries of the Gulf
Cooperation Council and Europe, respectively.

Lastly, only two studies have had as their objective
the comparison of models created for specific regions
of the world (Korol T 2013). The paper focused on
studying industrial firms in financial difficulties in the
United States, Europe and Asia (Laitinen et al 2000).
To do this they used Logit and corresponding data one
year before the situation of financial difficulty of the
companies. Their conclusions indicate that regional
models are superior to global models and that the dif-
ferences between the regional models constructed are
related to factors such as imports and exports between
the countries, labour conditions and the macroeco-
nomic setting. The study by Korol (2013) uses compa-
nies in the legal position of bankruptcy and compares
the effectiveness of different prediction models be-
tween two regions, namely Latin-America (Mexico,
Argentina, Brazil, Chile and Peru) and Central Europe
(Poland). He builds a bankruptcy risk model with a time
horizon of two years, using MDA, DT and NN, and a
set of 14 financial ratios as possible predictive varia-
bles. He reached the conclusion that type | errors are
greater in the Latin- American firms than the European
firms, and that DT is the model which is most effective
in both samples.

The above research also has other shortcomings.
Firstly, global bankruptcy prediction models barely ex-
ist. The aforementioned study by Korol (2013) com-
pares the predictive power of different techniques in
two regions, but does not construct a global model ca-
pable of predicting in the different regions of the world.
Similarly, the study by Platt (2008), although it tests the
accuracy of a global model in different regions, does so
from a wider perspective of financial distress that co-
vers companies in financial difficulties but fails to fo-
cus on bankrupt companies. And secondly, there is a
need for a precise evaluation of global models using
procedures that value not only the adjustment of the

model but also its complexity The bankruptcy predic-
tion models for Asia mainly consist of three variables:
Earnings/ Total assets, Retained earnings/Total assets
and Total debt/Total assets. As such, they select as the
best bankruptcy predictors the variables that refer to
profitability and debt. In the case of the models for Eu-
rope, the significant variables turned out to be Earn-
ings/ Total assets, Current assets/Current liabilities,
EBIT/Total assets, Total debt/ Total assets and Current
assets/Total assets. Hence, the aspects of profitability,
debt and liquidity turned out to be more important when
predicting bankruptcy in European firms.

For the models constructed with American com-
panies, the significant variables refer to liquidity, prof-
itability, efficiency and debt. More specifically, the fol-
lowing variables were chosen: Working capital/Total
assets, EBIT/Total assets, Sales/Total assets, and Total
debt/ Total assets.

The global models are formed by the variables
Current assets/Current liabilities, Working capital/To-
tal assets, EBIT/Total assets, Sales/Total assets, Total
debt/ Total assets, and Current assets/Total assets.
These global models also cover aspects of liquidity,
profitability, efficiency and debt, but the set of varia-
bles for t-1, t-2, and t-3 do not coincide with any of the
regional models.

All of the models constructed attain a high per-
centage of accuracy (greater than 80%). Moreover,
both the Omnibus test and the Hosmer and Lemeshow
test, and the R2 indicate that the goodness-of-fit of the
estimate of these is acceptable. The area beneath the
ROC curve (in all cases very close to 1) confirms that
the four models correctly classify bankrupt firms and
non-bankrupt firms.

In all of the models, were selected number of cri-
terias: Working capital/Total assets, EBIT/Total assets,
Current assets/ Total assets, and Region. As such, in ad-
dition to the geographical location, the aspects of li-
quidity and profitability are also represented.

Conclusions and Implications

The recent Our evidence helps to explain that the
globalisation process extends from the financial char-
acteristics of firms to the factors that cause bankruptcy.
These conclusions may be important when minimising
the cost of constructing bankruptcy prediction models,
given the existence of explanatory financial variables
which are common to the most important regions in the
world. In addition, and due to the power of generalisa-
tion demonstrated by the global model, we emphasise
the need for multinational firms to manage their own
bankruptcy prediction models, applying them to clients,
suppliers and the firms in which they have holdings.
Lastly, the existence of a global model for bankruptcy
prediction can also meet the requirements of Interna-
tional Standards on Auditing with respect to the going
concern principle, which proposes the use of feasibility
models for firms in order to support auditors' opinions
in the context of risk assessment.

Like all research, this study has some limitations,
mainly the availability of firms data in emerging coun-
tries. Given that it is research undertaken from a global
perspective, it requires a much greater scope of infor-
mation in comparison to other studies performed in this
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field. In addition, future research could set an approach
to investigate which macro conditions affect the behav-
ior of the financial variables that have proved as good
predictors bankruptcy in this paper. Finally, to increase
the generalizability of the results, data from other firms
(i.e., small and medium-sized enterprises) should be in-
cluded.

Our evidence helps to explain that the globalisa-
tion process extends from the financial characteristics
of firms to the factors that cause bankruptcy. These
conclusions may be important when minimising the
cost of constructing bankruptcy prediction models,
given the existence of explanatory financial variables
which are common to the most important regions in the
world. In addition, and due to the power of generalisa-
tion demonstrated by the global model, we emphasise
the need for multinational firms to manage their own
bankruptcy prediction models, applying them to clients,
suppliers and the firms in which they have holdings.
Lastly, the existence of a global model for bankruptcy
prediction can also meet the requirements of Interna-
tional Standards on Auditing with respect to the going
concern principle, which proposes the use of feasibility
models for firms in order to support auditors' opinions
in the context of risk assessment.

Like all research, this study has some limitations,
mainly the availability of firms data in emerging coun-
tries. Given that it is research undertaken from a global
perspective, it requires a much greater scope of infor-
mation in comparison to other studies performed in this
field. In addition, future research could set an approach
to investigate which macro conditions affect the behav-
ior of the financial variables that have proved as good
predictors bankruptcy in this paper. Finally, to increase
the generalizability of the results, data from other firms
(i.e., small and medium-sized enterprises) should be in-
cluded.
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Zusammenfassung
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Die oppositionelle Verfassungsbewegung ergab
sich aus der geheimen Gruppe der "Neuen Osmanen",
die im Jahre 1865 in Konstantinopel gegriindet wurde.
Am Anfang ihrer Tatigkeit waren seine Mitglieder un-
ter dem Einfluss der extrem anti-christlichen und
radikal muslimischen Ideen von Scheich Ahmet, der
die anti-Tanzimatische Verschworung leitete, die als
"Kuleli Ereignis" bekannt war. Die Flhrer der "Neuen
Osmanen" schétzten die Handlungen der Verschwdérer
hoch ein. Namik Kemals Ideologe (1842-1888)
bemerkte in der "Hurriyet" Zeitung (von ihm veroffent-
licht), dass Ahmet und seine Freunde "den Staat zu ret-
ten" versuchten [1].

Offensichtlich beeinflusste dies die Herankom-
mensweise der Verfassungsrechtler tber die nationale
Frage, die in den ersten Jahren ihrer Tétigkeit formuli-
ert wurde. Sie sahen die nationale Frage als rein reli-
gids. Der ganze komplizierte Komplex der politischen
Probleme, die sich aus der extremen Gromachtpolitik
des Reiches gegeniber den christlichen Nationen erga-
ben, wurden von ihnen als ein Konflikt zwischen Islam
und Christentum charakterisiert.

Basierend auf die Ideen von Scheich Ahmed ver-
muteten die "Neuen Osmanen", dass angeblich die
Rechte der Muslime in Folge der Tanzimatreformen
beschrankt wurden, wahrend die Christen unheimlich
groRe Privilegien bekamen. Sie bezeichneten die Hatt-
i Himayun von 1856, die den Beginn der zweiten Phase

der Tanzimat bekannt machte, als "Firman auf Privile-
gien" [2]. Sie schrieben, dass in der Epoche des Tan-
zimats das Ziel der Politik der Hohen Pforte auf die
"Erfullung der Befriedigung der Christen" gerichtet
war, weshalb die Muslime angeblich in der Position ei-
ner "verfolgten Gemeinschaft" erschienen [3]. Aus die-
sem Grund erklarten sich die Neuen Osmanen, nach der
"Muhbir" Zeitschrift, die auch zu den "Neuen Osma-
nen" gehorten, als Verteidiger der Rechte der "gede-
mutigten” Muslime des Reiches zu sein [4]

Die "Neuen Osmanen" verstanden die Kernziele
der Politik der Tanzimat Fuhrer zu den christlichen Un-
tertanen nicht, sie erkannten die Tatsache nicht, dass
diese Politik die Integritat des Reiches mit neuen, flex-
iblen Mitteln erhalten sollte. Sie hielten Ali Pascha und
Fuat Pascha fur "Verrater", da sie, wie der Redakteur
der "Hurriyet" Namik Kemal schrieb, im Jahre 1856
den "berihmten Firman auf Privilegien™ veroffentlich-
ten, der den Christen "zu Paschas, zu namhaften und
ehrenwerten Menschen machte" [3].

In diesen Jahren wurde die Haltung der "Neuen
Osmanen™ in Richtung der christlichen Burger durch
extreme Intoleranz gekennzeichnet. Der preuische Di-
plomat A. Mordtmann, der einige von ihnen genau
kannte, schrieb spater, dass die Mitglieder dieser Orga-
nisation auBer der Entfernung von Ali Pascha und der
Abschaffung der Neuheiten nach dem europdischen
Modell, die in der Tanzimat Periode verwirklicht
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wurden, "eine unverhillte Unterdriickung der christ-
lichen Untertanen des Sultans organisierten” [5, 66].
Insbesondere qualifizierten sie die Zwangsannahme der
Satzungen der armenisch-apostolischen und der
griechisch-orthodoxen Millets von der Hohen Pforte,
als schadliche Innovation. Wie bekannt war, hatte die
Annahme dieser Konstitutionen eine gewisse positive
Wirkung auf den Zustand der unterworfenen Nationen,
aktivierte ihr Sozialleben und schritt ihr politisches und
nationalistisches Bewusstsein fort. Das war das, warum
die "Neuen Osmanen" die MalRnahmen der tiirkischen
Regierung verurteilten. Spéter sprach Namik Kemal
aus dem gleichen Grund gegen Ali Paschas Erlaubnis
auf die Trennung der Bulgaren von der griechischen
Kirche [6, 150].

Die feindselige Haltung gegeniiber der nationalen
Befreiungshewegung der christlichen Voélker war
schon immer fur die Fuhrer der "Neuen Osmanen" cha-
rakteristisch. Am Anfang der Bewegung nahm sie eine
&ulerst verscharfte Form an. Zu dieser Zeit begannen
ihre 6ffentlichen Aktivitaten des Namik Kemal und se-
ine Freunde als Politiker nicht so erfahren, um ihre wa-
hren Absichten zu verschleiern. AuBerdem waren sie,
wie oben schon erwéhnt wurde, unter dem Einfluss der
Ideen von Scheich Ahmet.

Die damaligen Ansichten der "Neuen Osmanen"
zeigten sich in komprimierter Form gegeniiber der nat-
ionalen Befreiungshewegung der Christen in der Posit-
ion, die sie im Jahre 1866-1869 gegeniiber dem nation-
alen Befreiungskampf der Griechen aus der Insel Kreta
annahmen.

Auf den Seiten der Presse der "Neuen Osmanen”
wurde viel Platz fiir die Kreta Frage gegeben. In den
Publikationen wurde die Idee vorgebracht, dass die Un-
terdriickung der Revolte von grofRer Bedeutung fir die
Zukunft des Osmanischen Reiches ware. Die "Muhbir"
bemerkte sogar, dass die "Unabhangigkeit des Os-
manischen Reiches" davon abhinge [7]. Sowohl die
"Muhbir" als auch die "Tasfir-i Efkar" (bearbeitet von
Namik Kemal) kritisierten streng, ihrer Meinung nach,
die UbermaRig "weiche™ Haltung der Hohen Pforte zu
den Rebellen. Ali Paschas Politik Uber die Kreta Frage
qualifizierten sie als "pro-christlich”, und bezeichneten
ihn als Verrater. Ihre Haltung diente als Hintergrund fr
das satirische Gedicht "Zafer-Name", geschrieben vom
renommierten Dichter und berihmten Figur der
Bewegung der "Neuen Osmanen", Ziya Pascha (1825
bis 1880). Hier kritisierte und verspottete er Alis Politik
der "Zugestandnisse" gegeniiber den Kreter Rebellen
[8].

Namik Kemal schlug in der "Tasfir-i Efkar" vor,
das "Prinzip der gewalttatigen Kraft" fur die Politik der
Zugestandnisse zu ersetzen und alle Christen, die auf
der Insel leben, zu vertilgen. Nach seiner Meinung war
das der einzige Weg um den "Frieden" auf Kreta wie-
derherzustellen. Er schloss selbst die kleinste Mdglich-
keit der Zugestandnisse an Christen aus [9,]. Eine in-
tensive anti-griechische Kampagne wurde von der
"Tasfir-i Efkar" in Zusammenhang mit der Krise in
Kreta ins Leben gerufen. Die Griechen, die in der
Hauptstadt lebten, wurden von ihm fir "das Singen der
anti-tirkischen Lieder, um andere Christen gegen der

"Millet des Islams" anzustiften, verantwortlich ge-
macht [6,59]. Namik Kemal forderte die Regierung auf,
Strafmalnahmen gegen die osmanischen Griechen zu
unternehmen, und sie aus dem Land zu verbannen
[6,62]. Die "Muhbir" vertffentlichte Materialien zur
Unterstlitzung der Muslime in Kreta [10].

Unter den Oppositionellen platzte ein Sturm der
Wut aus, als die Hohe Pforte zwangsléaufig die Zitadelle
von Belgrad an Serbien (ibergab, und die Unabhangig-
keit von Montenegro anerkannte. Ali Suavi schrieb in
der "Muhbir"; "Unsere Vorfahren vergossen Blut, um
jeden Zentimeter dieses Landes zu erobern, wéhrend
wir, ihren anriichigen Séhnen, Schritt fir Schritt alles
zuriickgeben™.

Diese politischen Zwangszugestandnisse von der
Hohen Pforte, dessen Grinde, die allgemeine
Schwéchung des Reiches und der Niedergang der mili-
tarischen Macht waren, wurden von den "Neuen Osma-
nen", wie Zugestandnisse an "Unglaubigen” wahrge-
nommen, als Anerkennung der Schwache der Muslime
vor Christen. Sie strebten den kriegerischen Geist der
Muslime mit militarischen Aufrufen gegen die christ-
liche Welt durch die Verdffentlichung literarisch-publi-
zistischen Arbeiten, zu wecken. Namik Kemal schrieb
in seiner populdren publizistischen Arbeit "Traum™:
"Unser Prophet diente der Welt mit seinem Dolch.
Auch wir missen diesen Weg gehen ... Wir wollen ver-
suchen zu beweisen, dass wir zur osmanischen Nation
gehdren, die die ganze Welt vor ihr vor Angst zum Zit-
tern zwangt ... Lassen Sie uns Giaurs unsere Macht
zeigen, um den Propheten dieses Vergnligen zu berei-
ten" [9, 42].

Fraher klangen solche Themen in den Werken von
Ibrahim Schinasi. Er verherrlichte den kriegerischen
Geist der "echten Turken", ihre Siege Uber Giaurs [11,
17]. Er griindete die erste militarische Zeitung, die "Ce-
ride-i Askerie" in der tlirkischen Geschichte. In seinen
Artikeln lobte er die osmanischen Turken, die mili-
tarischsten Menschen der Welt, in der jeder Vertreter
von ihm ein Krieger und Sohn eines Kriegers ist [11,
32-33].

Ganz am Anfang ihrer Tatigkeit handelten die
"Neue Osmanen" durch die Verfassungsverkiindung
fir die Losung des nationalen Problems. Ubrigens
wurde vermutet, dass die Einheit der multikonfession-
ellen und multiethnischen Bevolkerung des Reiches so-
mit zu gewahrleisten moglich wére. Halil Scherif Pa-
scha, ein hochgeborener Agypter, der sich an die "Neue
Osmanen" anschloss, entwarf ein Flugblatt, das
behauptete, dass "die Verfassung die Autoritat des mus-
limischen Staates wiederherstellen wird ... mit Ende der
politischen und sozialen Unterschiede zwischen Mus-
lime und Nicht-Muslime" [12, 65]. Wie die zitierte
Stelle beweist, wird das muslimische Bild des Staates
nicht nur unverandert bleiben, sondern auch durch die
Verfassungsverkindung seine Autoritdt noch weiter
verstérken.

Neben Halil Scherif Pascha, nahm ein weiterer
prominenter Aristokrat aus Agypten, Mustafa Fazil Pa-
scha, der Bruder des agyptischen Khediven Ismail Pa-
scha, in der Bewegung der "Neuen Osmanen” teil. Am
Anfang des Jahres 1867 wurde sein offener Brief an
Abdul Aziz in den europdischen Zeitungen gedruckt
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[13, 68-78]. Seine Analyse enthiillte folgende Wa-
hrnehmung des Autors: "Die glorreichen Zeiten", wenn
"die Grinder des Reiches", die Tiirken und ihre unter-
worfenen Volker in Harmonie lebten, blieben in der
Vergangenheit. Jetzt zeigen die christlichen Nationen
Ungehorsam, rebellieren gegen den Sultan. Der Grund
ist, aufer den Provokationen der européischen
Staatsmacht, die schlechte Regierungsfiihrung der os-
manischen Herrscher. Sowohl Muslime als auch die
Christen sind wiitend. Dennoch ist die Situation der
Muslime deutlich schlechter, da sie nicht so viele Priv-
ilegien genieRen, und nicht so viele Verteidiger wie die
Christen haben. Um den Staat vor dem Untergang zu
retten, schlagt der Autor vor, ein respektables, "freies
und gerechtes" System zu schaffen, das ein Ende der
Unterdrlckung setzen wiirde, alle Erwartungen der Un-
tertanen, unabhdngig von ihrer Religionszugehdorigkeit
erflillen wirde, und die ehemalige Harmonie zwischen
ihnen wiederherstellen wiirde [13, 70-72].

Insgesamt ist der Unterschied zwischen den An-
sétzen von Mustafa Fazil Pascha und von den anderen
"Neuen Osmanen™ nicht grof3. Mustafa Fazil Pascha,
genau wie sie, betonte die intensivere Unterdriickung
der Muslime gegenuber Christen, schlug vor, alle Pri-
vilegien, die sie angeblich genossen, zu vernichten. Zur
gleichen Zeit machte er auf folgenden Umstand
aufmerksam, dass im offenen Brief nichts Uber die Bei-
behaltung der Scharia als Grundlage der staatlichen
Ordnung des Osmanischen Reiches erwéhnt wurde.
Umgekehrt machte er geltend, dass die Religion nicht
die politische Grundlage fur einen Staat sein sollte.
Diese Idee widersprach vollig dem Hauptbegriff der
"Neuen Osmanen™: "Wenn unser Staat (d.h. das Os-
manische Reich - R.S.) méchtig sein mochte, so soll sie
die Scharia folgen, und weiterhin, als islamischer Staat
bleiben" [14].

Das Konzept des Patriotismus, das von Mustafa
Fazil Pascha vorgeschoben wurde, war mehr verweltli-
cht, es basierte eher auf nationalistische Stimmungen,
als auf religiose. Er schrieb ofters tiber die "Gefiihle der
Erhabenheit, die typisch fur die turkische Rasse" und
nicht flr die nicht Muslime im Allgemeinen sind. Fazil
Pascha unterschied sich von den anderen Fuhrern der
"Neuen Osmanen”, die am Anfang ihrer Tatigkeit im
Namen der gesamten muslimischen Millett, und nicht
nur im Namen des tiirkischen Volkes, sprachen.

In der Tat hatten die "Neuen Osmanen" am An-
fang ihrer Tatigkeit in der embryonalen Form zwei In-
terpretationen des tiirkischen Nationalismus formuliert:
Einer von ihnen legte mehr Wert auf den Islam, als ihre
Grundlage, wéahrend die Basis fir die anderen die Idee
der Nation war, obwohl die endgiiltige Begrindung
fehlte.

In diesen Jahren wurden die Ansichten der "Neuen
Osmanen™ am umfassendsten in Namik Kemals of-
fenen Brief an den Herausgeber der Pro-Regierungszei-
tung "Gazette du Levante", ausgestellt in Konstan-
tinopel, angegeben [6, 183 -187, 290-291]. In der Tat
kennzeichnete es die grundlegenden Bestimmungen
des Programms der "Neuen Osmanen".

Im Brief war die ganze Aufmerksamkeit auf die
national-konfessionelle Frage gerichtet, die hauptsach-
lich als konfessionelles Problem betrachtet wurde. Der
Autor sprach im Namen der Muslime, die, wie er es
ausdriickte, "die vorherrschende Millet des Reiches"
waren. Schon Ubliche Argumente der "Neuen Osma-
nen" wurden in Bezug auf angeblich privilegierten Sta-
tus der Christen gebracht. Obwohl Kemal zugeben
musste, dass den Nicht-Muslimen "bestimmte Rechte"
genommen wurden, die, seiner Meinung nach, durch
den Schutz der GroBmachte kompensiert wurden,
durch Entlassung aus dem Militardienst. Bei den ldeo-
logen der "Neuen Osmanen" loste der Wunsch der
Christen, in Staatsfihrung teilzunehmen, speziellen
Waut aus. In Anerkennung der Notwendigkeit von Re-
formen forderte Namik Kemal auf, sie sowohl bei den
Muslimen als auch bei den Nicht-Muslimen umzuset-
zen, anstatt sich auf eine bestimmte Millet zu
konzentrieren, wie die Regierung dies zuvor getan
hatte, die eine pro-christliche Politik fuhrte.

In dem Brief wurde zum ersten Mal das oberste
Ziel der "Neuen Osmanen” bei der Losung der nation-
alen Frage eindeutig erklart. Namik Kemal schrieb:
"Jetzt Uber den wichtigsten Aspekt der Frage. Die "Ga-
zette du Levante" schreibt Uber die Notwendigkeit der
Zusammenfihrung aller Volker unseres Reiches. Wir
erkennen diese Notwendigkeit!" [6, 186].

Obwohl die "Neuen Osmanen" die nationale Poli-
tik der Fuhrer von Tanzimat, Ali Pascha und Fuat Pa-
scha, heftig kritisierten, stimmten sie jedoch mit seinem
Hauptziel zu, die Notwendigkeit der Zusammen-
flhrung der Volker des Reiches herbei zu flihren. Der
Brief sagte nichts Gber die Mittel, um dieses Ziel zu er-
reichen, er bemerkte nur, dass es keine Maoglichkeit fur
die Christen gestattet, in das Regierungssystem des
Staates einzutreten.
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Abstract

Today, at the international level, significant attention is paid to crime victims’ rights. Since the 20th century,
various international and European organizations, such as the United Nations, the Council of Europe, and the
European Union, have adopted a number of international instruments. All of them stipulate that victims should
have access to the criminal justice system without any barriers. The precondition for accessing criminal proceed-
ings is to be recognized as a victim. This paper will first analyze international and European standards regarding
victims’ recognition, then examine Georgian legislation and practice, and finally, conclude whether the Georgian

legislation and practice comply with international and European standards.

Keywords: crime victims, recognition as a victim, criminal proceedings, international and European stand-
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Introduction

One of the core victim needs is to have access to
justice. This need is reflected in all international legal
instruments addressing victims’ rights. Article 4 of The
Declaration of Basic Principles of Justice for Victims
of Crime and Abuse of Power sets forth that victims
should be ‘entitled to access to the mechanisms of jus-
tice and to prompt redress [...]” [1]; Recital 9 of the EU
Directive of 2012 on Establishing Minimum Standards
on the Rights, Support and Protection of Victims of
Crime, and Replacing Council Framework Decision
2001/220/JHA (the EU directive) emphasizes that suf-
ficient access to justice should be provided to protect
them from secondary and repeat victimisation, from in-
timidation and from retaliation [2]. Article 3 (1) of the
Recommendation CM/Rec(2023)2 of the Committee of
Ministers to member States on Rights, Services and
Support for Victims of Crime (the 2023 recommenda-
tion) encourages member states to investigate barriers
preventing victims’ access to the criminal justice sys-
tem [3].

Being recognized as a victim is a prerequisite for
accessing justice and serves as the foundation for all
other rights. It represents the fundamental token of
treating victims with respect and dignity. Conse-
quently, in the context of criminal procedures, a victim-
ized person should be acknowledged as a person with
its rights and standing in the criminal proceedings [4, p.
80]. This approach is laid down in all international and
European legal instruments related to victims’ rights.
Therefore, this paper will first analyze international and
European standards regarding crime victims’ recogni-
tion, then examine Georgian legislation and practice,
and finally, conclude whether the Georgian legislation

and practice comply with international and European
standards.

International and European standards

In 1985, the Council of Europe adopted the Rec-
ommendation on the Position of the Victim in the
Framework of Criminal Law and Procedure [5], and in
2000, Brienen and Hoegen conducted research on the
implementation of the said recommendation in 22 Eu-
ropean countries. One of the topics they studied was
when an individual should be recognized as a victim.
They discussed three models: 1. recognition from the
moment they report a crime; 2. recognition from the
moment they obtain a formal position and role; 3. post-
poning recognition until the accused has been found
guilty [6, p. 30].

According to the third model, a victimized person
is considered to be an alleged victim throughout the en-
tire proceedings. This approach is related to the princi-
ple of the presumption of innocence, according to
which the defendant is considered innocent until
proven guilty by law. Considering the defendant as in-
nocent is required to protect their rights and interests
and to enable them to properly exercise their rights.
However, the use of the 'non-victim' presumption will
not put victims in a better position. Vice versa, it will
adversely affect their legal standing. Therefore, this
model should be declined [6, p. 30].

According to the second model, the recognition of
victims should depend on their formal role, such as par-
ticipation as an auxiliary prosecutor or a civil party in
criminal procedures. Only after gaining this status will
they be able to exercise their rights. This model leads
to several problems in practice. For instance, victims
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are not informed of their rights at the moment of report-
ing a crime. Moreover, if victims are not provided with
information about their rights, it increases the risk of
not obtaining the formal role in the criminal process.
Consequently, Brienen and Hoegen concluded that this
model as well does not fulfill the needs and interests of
crime victims and should be rejected [6, p. 30].

Brienen and Hoegen suggest that the first model
— recognizing a person as a victim from the moment
they report a crime — is the best model because it en-
sures the highest level of protection for victims’ rights
and interests. Besides, it increases the likelihood of
them being informed about their rights and staying up-
dated on essential developments. This model also en-
hances victims’ ability to properly assert their rights. It
is worth noting that the recommendation of 1985 sup-
ports the same model [6, p. 30].

The same approach is enshrined in the EU di-
rective. Specifically, Recital 19 states that ‘a person
should be considered a victim regardless of whether an
offender is identified, apprehended, prosecuted, or con-
victed.” To prevent secondary victimization, the EU di-
rective mandates that all individuals victimized by
crime should be recognized as victims without diffi-
culty and afforded the opportunity to exercise their
rights [7, p.10]. Failure to recognize a person as a vic-
tim can result in secondary victimization [8, p. 105].
Furthermore, Article 3 of the EU directive requires
states to ensure that victims have the right to receive
information from the first contact with a competent au-
thority. The directive emphasizes that the right to infor-
mation is a precondition for victims to exercise other
rights outlined in the directive. Therefore, recognizing
someone as a victim from the moment the crime has
been committed can ensure the enjoyment of other
rights.

This principle is reiterated in the 2023 recommen-
dation of the CoE that has been recently adopted and
replaces the 2006 Recommendation on Assistance to
Crime Victims. It should be noted that the 2023 recom-
mendation was adopted because of the urgent necessity
to furnish member States with guidelines and general
principles aligned with the Council of Europe stand-
ards, keeping pace with international advancements [9,
Background]. Under Article 2(5), a person should be
considered to be a victim from the moment they were
victimized, and the exercise of their rights should not
depend on whether the perpetrator is identified, appre-
hended, prosecuted, or convicted. Currently, a number
of member States link crucial victim rights, including
information rights, to the victims’ formal status in crim-
inal proceedings. Their formal status may vary, such as
being a party in criminal proceedings, serving as wit-
nesses, or having other legal entitlements stipulated by
national law that allow active participation. This poses
a substantial obstacle to victims in accessing these
rights. To enhance the breadth of rights as per the Rec-
ommendation, member States are advised to apply most
rights without reliance on such a formal role. It is rec-
ommended that an individual be recognized as a victim,
irrespective of whether they filed a formal complaint,
but rather based on the moment they experienced a
criminal offense [9, §43].

Furthermore, the literature is very clear on this
matter. Generally, from the victims’ point of view, the
recognition procedure is considered humiliating,
demonstrating mistrust toward, and disrespect for vic-
tims. It can cause much more harm than involving im-
aginary victims in criminal proceedings. The existence
and involvement of a small portion of imaginary and
self-styled victims can be tolerated and balanced at the
expense of a larger number of real victims [10, pp. 21-
22].

Georgian legislation and practice

Under the Georgian legislation, a person victim-
ized by a crime is not considered to be a victim imme-
diately after the crime has been committed. They attain
a victim status only after being officially recognized as
such by the prosecutor. Under Article 56(5) of the
Criminal Procedure Code of Georgia (CPCG), ‘if there
are appropriate grounds for recognizing a person as a
victim or as a legal successor of the victim, the prose-
cutor shall issue a decree on his/her own initiative, or
upon the filing of the relevant application by that per-
son. [...]. Once the person is granted victim status, a
prosecutor, or upon their instructions, an investigator,
explains to them all the rights provided for by the
CPCG. Additionally, only the person recognized as a
victim can exercise the rights defined in the CPCG.
Therefore, recognition as a victim is a precondition for
enjoying other rights. If a person is not granted the vic-
tim status, they remain entirely excluded from criminal
proceedings and cannot exercise the rights enshrined in
Article 57 of the CPCG, such as the right to infor-
mation, the right to review the materials of the criminal
case, etc.

The mechanism of recognition as a victim should
be criticized from various perspectives. First, it is in-
consistent with international and European standards.
Every legal instrument discussed above explicitly states
that criminal justice system should be accessible for
victims and the states should eliminate all barriers pre-
venting victims’ access to it. All victimized persons
should be treated as victims right from the moment a
crime has been committed. The mechanism of recogni-
tion as a victim violates human dignity. According to
Article 1 of the Universal Declaration of Human
Rights, ‘all human beings are born free and equal in
dignity and rights’ [11]. Therefore, victims have the
right to be treated with dignity and respect in criminal
proceedings. Human dignity entails acknowledging
victims as autonomous persons in criminal proceed-
ings. The mechanism applied in Georgia risks that
some victims will not be recognized as such and cannot
enjoy their rights.

The phrase 'appropriate grounds' in Article 56(5)
causes confusion and leads to inconsistent practices. It
is unclear what is meant by ‘appropriate grounds,' re-
sulting in varied approaches used by prosecutors. This
inconsistency leads to the non-recognition of many vic-
timized individuals, leaving them excluded from crim-
inal proceedings. Sometimes, the prosecutors recognize
persons as victims several months after launching an
investigation, leaving victims excluded during crucial
stages [8, pp.106-108].
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The Public Defender of Georgia considers this is-
sue one of the most problematic aspects in criminal pro-
ceedings. According to the Public Defender’s reports,
in some cases, the victim is recognized as soon as the
alleged crime occurs, but in most instances, recognition
occurs after receiving expert opinions and, in some
cases, only following the initiation of criminal prosecu-
tion. Consequently, year after year, numerous citizens
approach the Public Defender, claiming victimization
from specific criminal acts. However, the official vic-
tim status is often delayed for them, leading to a lack of
information about the ongoing investigation. As per the
Public Defender's recommendation, it is crucial to en-
sure the prompt recognition of victims at the early stage
of the investigation, without unnecessary delay [12, pp.
127-128]. Additionally, critics are expressed by organ-
izations representing victims in the criminal cases. For
instance, the Georgian Young Lawyers’ Association
(GYLA ) states that the rate of granting the victim status
to those who have experienced ill-treatment is rela-
tively low. Out of 10 cases handled by the GYLA, only
two persons were recognized as victims [13, p. 6.].The
Georgian Democracy Initiative (GDI) provides that
victims’ participation in the investigation and access to
case materials constitute a significant problem. Out of
38 cases handled by the GDI only 6 persons were
granted the victim status. [14, p. 27].

Despite these loopholes, some positive tendencies
are noticeable. The Special Investigation Service,
which investigates violent crimes and cases of ill-treat-
ment committed by officials [15], adopted a Guideline
on Familiarization with the Criminal Case Materials
and Providing Information to the Victims of Ill-treat-
ment in 2022. The document was crafted relying on rec-
ommendations and analyses of practices from the Eu-
ropean Court of Human Rights, and the approval of the
Guideline followed a process of discussion and the ex-
change of opinions and recommendations on the docu-
ment with human rights organizations, the Office of the
Public Defender, and representatives from academia.
This is the first time an investigative agency allows in-
dividuals without victim status to access and review the
materials of a criminal case. This guideline will be ap-
plied to cases in which law enforcement officers are ac-
cused of violence and ill-treatment [16].

Another significant achievement is visible in the
work of the prosecution. In December 2022, the Coun-
cil for Reviewing Complaints of Victims of Life In-
fringement cases was established within the General
Prosecutor's Office of Georgia. It deals with cases of
the violation of life that resulted in the death of a per-
son. The purpose of the council is to hear victims’ com-
plaints and make just decisions. In this way, an effec-
tive justice system will be ensured [17].

Conclusion

Based on the comparison of the Georgian legisla-
tion and practice with international and European
standards, it can be stated that the Georgian legislation
and practice do not comply with international and Eu-
ropean standards. Under Georgian legislation, crime
victims do not have free access to the criminal proce-
dures. The mechanism of victim recognition leads to

the violation of victims’ dignity, causes their secondary
victimization, and deprives them of the possibility to
participate in criminal proceedings. Therefore, it is of
paramount importance to amend the legislation and
abolish the current mechanism. This amendment will
have two positive outcomes: first, victims will have ac-
cess to the criminal justice system without barriers, and
secondly, it will lead to consistent prosecutorial prac-
tice.
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Abstract

Electricity is an integral part of modern life and important for the economy of the whole world, including
Ukraine. In the near future, electricity is expected to replace other energy sources as the primary source for use in
homes, businesses, and transportation. For effective and correct forecasting, it is advisable to create a System for
forecasting energy consumption of buildings of various purposes. The purpose of the research is to develop a
system for forecasting the energy consumption of buildings of various purposes using machine learning methods.
The object of the study is a data set describing the parameters of buildings, meter readings and weather data from
meteorological stations. The subject of the research is machine learning methods and models for forecasting the
energy consumption of buildings of various purposes. The result of the research is a system that performs energy
consumption forecasting using machine learning methods. Theoretical and empirical research methods were used
in the research.

AHoTanisa

EHGKTpOGHepFiﬂ € HGBi,I[’EMHOIO YaCTUHOIO CYHACHOI'O JKUTTA Ta BaAKIIMBOKO JIA €KOHOMIKHA YCbOro CBiTy, y
ToMmy 4guci Ykpaiau. O4iKyeThCs, 10 B HAHOMIKIOMY MailOyTHROMY €IeKTPOSHEpTis 3aMiHHUTD iHIII JpKepena
EHEeprii K OCHOBHE [KEPEIIo sl BUKOPUCTAHHS B OYIMHKAX, Ha MiANPUEMCTBaX 1 y TpaHcmopTi. Jns epekrus-
HOTO 1 IPaBMJIFHOTO MTPOTHO3YBAHHS NOIUIEHO CTBOpUTH CHCTEMy IMPOTHO3YBaHHS €HEPrOBUTPAT OYIiBENb pi3-
HOTO TIpU3HAYCHHS. MeTor poOOTH € po3poOKa CHCTEMH IMPOTHO3YBAHHS SHEPTOBUTPAT OY/IBENb Pi3HOTO IPHU3-
HauYeHHs METOJaMH MAITUHHOTO HaBYaHHA. O0’€KTOM JOCIIKeHHS € Halip JaHWX, IO OMHICYE MapaMeTpH Oy /Ii-
BEJIb, MMOKA3HUKH JIYMILHUKIB Ta MOTOAHI JaHI METEOPOJIOTIUHUX CcTaHMii. [IpeaMeToM HOCTiHKEHHS € METOH
Ta MOJIeJIi MAaIIMHHOTO HaBYaHHS JJIs IPOTHO3YBAaHHS €HEPrOBUTpPAT OyIiBeNs pi3HOTO MpH3HaYeHHA. Pe3ynbTa-
TOM JIOCJ'IiII)KeHHﬂ € CUCTEMA, IO BUKOHYE IMPOTHO3YBAHHA CHEPIrOBUTPAT i3 3aCTOCYBaHHAM MGTOHiB MAIllUHHOT' O
HaBYaHHA. Y po0oTi OyJI0 BUKOPHCTAHO TEOPETHUHI Ta eMITipHIHI METOIH JOCHTIKEHHS.

Keywords: machine learning, energy consumption, forecasting, RMSLE, energy consumption analysis.
KaiouoBsi ciioBa: MamiHHe HaBYaHHS, €HEProCIOXXUBaHHs, MporHo3, RMSLE, anani3 eneprosurpar.

1. Betyn pUCTaHHS B OyIMHKAaX, HA MAMPUEMCTBAX 1 Y TPAHCIIO-

EnextpoeHepris € HeBil'€MHOIO YacTUHOIO cyyac-  pti [1]. e migkpeciroe, HACKIIBKH Ba)XJIUBO IPaBU-
HOTO JKHTTA Ta BAXJIMBOIO JUIS E€KOHOMIKM YChOTO  JIFHO IIPOTHO3YBAaTH CIIOKMBAHHS —EJEKTPOEHEpril,
CBITY, y TOMy 4HcTi YKpainu. OUikyeThcs, IO B Hali-  OCKUTIBKH BOHO MA€ BEJMKUHN BIUTHB Ha Oarato orepa-
O6mmkyoMy MaiiOyTHROMY €JEKTPOEHepris 3aMiHHUTh  LiHHUX i Oi3Hec-omepariil. EnexTpoenepris crae rojuo-
1HIII JpKepesia eHeprii IK OCHOBHE JDKEPEIO JUII BUKO-  BHHUM aCIIeKTOM HAIIOTO MOBCSIKIEHHOTO JKUTTS.
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Ham3BuuaiiHuii MONKUT HA SNEKTPOCHEPTIO MPHUC-
KOPIOETHCSI OCTAHHIM YacoM IOTY>KHHUM €KOHOMIYHUM
PO3BHUTKOM 1 IBUKOIO ypOaHizaiiieto. [Iporno3yBanHs
MONHUTY Ha eJIEKTPOSHEPTiI0 CTA€E KPUTUYHUM B €JIEKT-
PUYHOMY CEKTOpi, OCKUIBKM BOHO CIY)XUTh OCHOBOIO
JUTS IPUAHATTS BaXXIIUBUX PillleHb Y cdepi exciuryaTa-
il Ta ympaBIiHHS eHeprocucTteMoro. Uepes crax exo-
HOMIYHOTO PO3BHUTKY, & TAKOXXK BITHOCHO ITOMipHY T€M-
nepaTypy B 0araTboX BEIHKHX KpaiHaX CBITOBHIl IO-
TIAT Ha €HEeprito 3pic MeHImMMHU TeMrnaMu B 2019 pori
MOPIBHAHO 3 ocTaHHIMU pokamH (+0,7% MOpiBHSAHO i3
cepenHiM 1moka3sHUKOM 3% Ha pik y pik nepiox 2000—
2018 pp.) [1].

HesBakarouu Ha 1€, T7700aIbHUI MIOUT HAa €Hep-
riro Buas 710 2,5% y nepiomy kBaptaii 2020 poky, He-
3BaXKAI0YM HA Te, 110 KapaHTHUHHI 3aX0/1 B OLIBIIOCTI
KpalH TPUBAJIH JIAIIC OJU3BKO MICAIL. 3MiHU B TOMY,
JIe 1 K eNIEKTPOCHEpPTis BUKOPUCTOBYBAJAcsA Mix dac
KapaHTHHY, I11e OTbIIe 3MIHIIN CTPYKTYPY IOIUTY Ha
€HEprilo MPOTIATroM AHS B IEBHUX pailoHaxX, MpUIOMy
mrabiiorn OyAHIX THIB Temep 30iraroTbes 3 MOICISIMHE
Henini [2]. Le infocTpye BiICOTKOBHIA 3CYB y HOIUTI Ta
CIIO’KMBaHHI €Heprii 3a pi3HUX YMOB.

3a OCTaHHI JECSATWIITTA MOMUT Ha €HEepriio B Oy-
JBEJIBHOMY CEKTOp1 3HAUHO 3pic uepe3 301IbIIeHHS Ki-
JIBKOCTI HACEJICHHS, MIBUIKY ypOaHi3allito Ta CoIliaib-
HUW nonut. ByaiBni 3poOuiny 3Ha4YHUIT BHECOK Y CBi-
TOBE CHOXXMBAaHHA CHEprii Ta BUKHIM NapHUKOBHX
ra3iB. Takum 9yuHOM, OB MMOBHHHI OyTH €HEproe-
(exTHBHIMHU Ta cTanuMH. Po3yMmiHHS Mopeneil eHep-
TOCTIO)KMBAHHS B OYAIBIISIX € KOPHUCHHUM JUISE KOMYHAaJIb-
HUX MiAIPUEMCTB, KOPUCTYBadiB Ta KEPIBHUKIB 00'€K-
TiB, OCKIJIBKM II€ MOJKE JOIOMOITH ITIJIBHIIATH
€HeprocheKTHUBHICTb.

2. ITocTaHoBKa 3anaui

MeTo JIOCHIPKEHHSI € CTBOPEHHs e(peKTUBHOT
CHCTEMH MpPOTHO3YyBaHHS EHEPrOCIIOKUBAaHHS OyIi-
BeJIb PI3HOTO NPU3HAYEHHS, BUKOPHCTOBYIOUYH Cy4acHi

METOJAM MAIIMHHOrO HaB4aHHS. JlociiukeHHS po3i-
JICHE Ha HACTYIHI eTamu: BUOIp Mojeneil MallMHHOTO
HaBYaHHS, sIKi OyyTh BIIIOBIAHI 10 331a4i MPOTHO3Y-
BaHHs; BUOIp HEOOXIMHUX JATACETIB JUIS MPOBCACHHS
JIOCITIJDKSHHS], BU3HAUCHHSI KOPEJLi] 3MIHHUX; aHaJIi3
Ta 00poOKa JaHWX, OYHIICHHS Ta MiATOTOBKA 10 aHAa-
73y METOoJaMM MAaIlMHHOTO HaBYaHHS; NPOBEICHHS
JOCITIDKEHHS 3 BHUKOPHCTAHHAM OOpaHWX METOIIB
IISIXOM CTBOPEHHS NMPOTPAMHOTO MPOXYKTY; OLIHKA
TOYHOCTI MOJIENIEH MallIMHHOTO HaBYaHHS, BUKOPHCTO-
Bytoun MeTpuKy RMSLE; npoBenieHHS TOPiBHAIHHOTO
aHai3y pe3yNbTaTiB, OTPUMAHUX PIZHUMHU aJITOPHT-
MaMH.

3. Onuc HaOopy JaHHUX

V 3ajauax MalIMHHOT'O HaBYaHHS JY)KE BAKIHMBO
BUKOHATH MTPABUIILHY IOTIEPEIHIO 00OPOOKY TaHUX, JUIS
TOT0, 1100 Pe3yNbTaTH NPOrHO3yBaHHS Oy MaKCUMa-
JFHO TOYHHMH. Y HaHill poOOTi BUKOpUCTAaHUI HAOIp
JaHWX, 310paHuX AMEPUKaHCHKIM TOBApPHCTBOM IHXKe-
HEpiB 3 ONAJICHHS, OXOJIOPKCHHS Ta KOHAMIIFOBAHHS
moBiTps (American Society of Heating, Refrigerating &
Air Conditioning Engineers; ASHRAE). [Tapamerpamu
€ XapaKTepUCTUKU OyxiBeib (MpH3HAYEHHs, ILIOIIA,
pik MoOyaOBH, MTOBEPXOBICTh); MOKAa3HUKH JIUUIbHH-
KiB (THII JIYMIBHUKA 1 Yac 3HATTS BUMIpY); MOTOAHI
JlaHi (TeMIeparypa, XMapHiCTh, THCK, HAIPSMOK 1 IIIBH-
JKICTB BITPY).

VY train Habopi JaHKUX € Maibke 20 MiJTBIHOHIB 3Ha-
yeHp meter reading, siki croctepirarotbes y 1448 Oy-
niBmax Mixk 1 cigas 2016 poky Ta 1 ciuns 2017 poky;
OUTBIIICTh 3 HUX — II€ CIIOCTEPEKEHHS 3a JIYMIbHU-
KaMH eJICKTPOEHEPTii.

VY test mabopi manmx € 40 MiTBbHOHIB 3HAYCHD
meter_reading, sSKi COCTepiraiwcs B THX caMux Oyi-
BisiX Mix 1 ciunst 2017 poky Ta 1 ciunst 2019 poky.

[Tix yac ananizy i 0OpOOKH TaHUX CTBOpPEHA MaT-
PHIST KOPEssIiii A1 BU3HAYCHHS 3B S3KIB MIX 3MiH-
HUMU. MaTpHIIIO KOpesLil MOXKHA M00aYUTH Ha PUCY-
HKy :
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Correlation coeffiencts

meter_reading 0.63 0.37
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Pucynox 1. Mampuys xopensayii

IcHye BHCOKa KOpenslis MK HACTYITHUMH O3Ha-
KaMH:

— dew_temperature & air_temperature —
0.75;

— square_feet & floor_count — 0.56;

— site_id & building_id — 0.98.

Pemra o3Hak MaroTh Kopermiro Mexre 0.50.

Po3mip OymiBii BU3HAYa€e CIIOKUBAHHS €IIEKTPOE-
Heprii, o MU 6a4uMO 3 HaBEICHOTO Tpadika, 1e Kope-
JISILisE MK KBaIpaTHUMU QyTaM¥ Ta KUIBKICTIO ITOBEp-
XiB cTaHOBHTE 0.56. MOXKHA TaKOX IOMITHTH, [I[0 TEM-
neparypa TeX BILIMBAE HA EHEPTrOCIOKUBAHHSI.

4. Onuc aaropuTMy

VY 1110 HOBY €py Cy4acHOTO TIIMOOKOTO HaBUaHHS
JIy’K€ CIIOKYCJIMBO BUKOPHUCTOBYBATH Cy4acHY MOJIENb
TIMOOKOTO HAaBYaHHS IJI BUPILMICHHS OYAb-AKOI TIPO-
O6nemu. Ane 3aBXau Tpeba BpaxOBYBaTH BHIIE3a3HA-
YeHi (akTopw, IepI HiX Biapasy MEepPEeXoanTH 10 BH-
6opy mozeni Ha ocHOBI DL.

OueBUIHO, IO MM Ma€eMO CIIpaBy 3 pETpecielo,
OCKITBKM MH TIPOTHO3YEMO TOKa3aHHS JIYMIIHHHKIB,
aKi € peansHIMHA. Kpim Toro, Mmaemo mpubnnzxo 40—45
(hyHKIIH, TOMY BiH OTPAIUISE B KATETOPIIO 3 HU3BKOIO
KiTbKicTIO (yHKIiIH. Mu Maemo mumie 2380 map Oyi-
BEJbHUX JIYMIHHUKIB 3 TAaHUMH 32 | pik 11 HABYaHHS,
TOMY BHOIpKa HE € BEJIHKOIO.

Sx mpaBmino, mogeni GBDT nobpe mpamtorTs 3
JTAHUMH HHU3BKOI PO3MIPHOCTI, X04a BOHH MOXYTh 3a-
HHATH OaraTo 4yacy yepes3 aJUTUBHY NPUPOIY alropu-
T™Y.

Kpim Toro, y Hac € nuiie napa OyiBeJIbHUX JIiUHn-
JbHUKIB 2380, TOMY MU HE NOBUHHI TOYMHATH 3 MOJIEIT
Ha ocHoBi DL, sk LSTM.

OOpani HACTYIHI MOJIENIi MAITUHHOTO HABYAHHS:
Decision Tree, Light Gradient Boosting Machine
(LGBM), Linear Model, Ada boost, 00’emHaHHs
LGBM, Ada boost, Linear Model.

CrniogyaTky MM CTBOpIOeMo y_predict, BHKOPHCTO-
Bytoun train_data. [ToTimM posminsemo Hami train_data
Ha X_train i X_cv sk HaOip /sl HAaBYaHHS Ta Iepexpec-
HoT mepeBipku (cross-validation) 3a momomororo 6i6mi-
oreku Scikit-Learn train_test split. 3 1boro Mu cTBO-
proeMo y trainiy cv. Tenep, BAKOPUCTOBYIOUH Iii Ha-
60pu, 3amyCTUMO Pi3HI MOJEIi MAITMHHOTO HABYaHHS
Ta 3poOUMO MporHo3u s test data.

Kpocc-Baminanist (cross-validation) — e meron
OI[IHKM TOYHOCTI MOJEJII MAlllMHHOI'O HaBYAHHS, SIKHM
BUKOPHCTOBY€ETBCS [UISi 3MCHLICHHS I€pEeHaBYaHHS
(overfitting) Ta HemonaBuanHs (underfitting). Ilpm
Kpocc-Baiaanii Mozieb Oy Iy€TbCsl Ha YaCTUHM JJaHUX,
a TOTIM OI[IHIOETHCS Ha IHIIIKH YacTuHI naHux. Lle mo-
3BOJISIE OI[IHUTH, SIK MOJIeITb Oy i€ TpaIlfoBaTH Ha HOBUX
JAHWX, AKi He OyJI BUKOPHCTAaHi IS 11 HABYaHHS.

Tak sk 1iMbOBa 3MiHHA Ma€ MIMPOKWH Jiana3oH
3HAYEHb, TO € CEHC KOPUCTyBaTHCS MeTpuKkoio RMSLE
(Root Mean Squared Logarithmic Error) (4.1):

RMSLE = \/% ¥, (log(p; + 1) — log(a; + 1)) (4.1)

Jie N — KUTBKICTh MPHUKIAAIB Y HA0OP1 JaHHX;
pi— TpOTHO30BaHE 3HAYCHHS (IIPOTHO3);
ai — (QaxTudHe (CTIoCTEpEIKyBaHE) 3HAUYCHHS.
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Lle mo3BOISIE MPUALIATH MEHIIE yBaru BEIUKUM
AQHOMAaJIbHUM 3HAYECHHSM 1 (JOKYCyBaTHCS Ha TOYHOCTI
MPOTHO3Y B HOPMaJIbHOMY Jliara3oHi.

OckinbKku Bke Oyso B3ATO Jorapum IiIbOBOT
3MIHHOI, TO BHU3HAYA€ThCs CEPEeHs KBAApaTH4HA II0-
Mmmiika abo RMSE wmix nporHozoBannMu Ta (akTHy-
HMMH 3HaYeHHAMH LiI160B01 3MiHHOI (Meter_reading)
(4.2):

RMSE = >3, (o —a)? (4.2)

Jie N — KUTBKICTh MPUKJIAAIB Y HA0OP1 JaHUX;

Pi— MpOrHO30BaHe 3HAYCHHS (IIPOTHO3);

ai — (akTHgHe (CTIOCTepeXyBaHe) 3HAYCHHSI.

5. Pe3yJabTaTH A0CTiI:KEHHSA

PesynbTar BUrnsaae HacTynHUM YMHOM. Mu 3BO-
JIMMO B TaGJIHIIO BCi 3reHepoBaHi moMIUIKH train i me-
pexXpecHoOi MepeBipKM BHKOPHCTAaHUX Mojeien (Tad-
s 1):

Tabmuus 1
Pesynbratn
Mozenb RMSLE Train RMSLE Test
LGBM cross-validation 0.478 0.578
Linear Model cross-validation 0.574 0.683
Decision Tree 0.786 0.823
Ada boost, Linear, LGBM 0.364 0.453

Pesynbratu mporHO3y MOKa3aly, Mo HaHKPamon
MOJICIITIO JUISI TIPOTHO3YBAHHS € aHCaMOJIh HEHPOHHUX
Mepex Ada boost, Linear, LGBM. Bona mae HaitHIK-
ynii mokasHuk RMSLE 0.364. Pesynerar Ada boost,
Linear, LGBM mnoka3ye, mo KoM0iHaIlis TprOX MOJe-
JIel MOYKe IaTH Kpallli pe3yJIbTaTH, HiXk OyIb-IKa 3 HUX
okpeMo. Ile MoKHA TOSCHUTH TUM, 1110 KOMOIHAIIiSE MO-
JeNiell MOXE JOMOMOITH 3HH3UTH PH3HK IEpeHA-
BYaHHS.

Decision Tree i Linear Model marots BHIIi mmokas-
Hukd RMSLE. Ile Moxe OyTH HOB'SI3aHO 3 THM, IO I
MOJIeITi He TaK T00pe CIpaBISAIOThCS 3 HETIHIHHOIO 3a-
JIeKHICTIO MK 3MiHHMME. Decision Tree mae HaiiBu-
mui mokasHuk RMSLE.

LGBM wmae xopomwii pe3ynbrat. Lle MoxxkHa 1no-
SICHUTH THM, 1[0 BOHA € BHCOKOI TMOTY)KHICTIO MO-
JISJUTIO, SIKa MOYKEe TeHepyBaTH CKJIaaHi mporHo3u. On-
HaK, BUCOKI TIOTY>KHI MOJIeJIi TaK0K O1IbLI CXMJIBbHI JI0
MepeHaBYAHHS, TOMY BaKJIMBO PETEILHO HAIANITYBATH
rinepnapamerpu LGBM.

6. BucHoBKH

[IporHo3yBaHHS €HEPTOCIOKUBaHHS OyAiBeIb 3a
JIOIIOMOT'0I0 MOJIeIeN MAIlIMHHOTO HaBYaHHs € BaXKJIM-
BUM JIJIS OIIHKY €()EKTHBHOCTI B KOHTEKCTI MOJIepHi3a-
1ii, BUMIpIOBaHHS Ta BepHUQiKallii, iHTerparii BiJHOB-
JIOBaHMX JDKEPEI EHeprii, YIpaBIiHHS CHCTEMaMH, BH-
SBJICHHS  HCCIPABHOCTEH, EHEPrOCIIOKUBAHHSI B
KHUTIOBOMY CEKTOPI Ta MOJCITIOBAHHS CHEPIECTHKH B
MiCBKOMY MacIITabi.

Bucoka gacTka eHeprii, 1110 CIIOKUBAETHCSI B Oy Ii-
BJISIX, CIIPUYMHUIIA MTOSIBY 0araThbOX CKOJOTIYHHUX ITPO-
0JieM, SIKi HEraTHMBHO BIUTMBAIOTh HA iCHYBAaHHS JIFOJIC-
TBa. [IpOorHO3yBaHHs €HEPrOCIOXKUBAHHS Oy IiBEIb, IO

CYTi, IPOTOJIOIIY€ETHCS METOOM €HEPT030epeKeHHS Ta
TIOKPAILICHHS NPUWHATTSA PIOICHb IOJO 3MEHIICHHS
cnoxuBaHHsA eHeprii. Kpim Toro, OyaiBHHITBO
eHeproe()eKTUBHUX Oy/iBeb CIPHUATHME 3MEHIICHHIO
3arajpHOI0 CIOKMBaHHSI e€Heprii B HOBO30YyIOBaHHX
OyHiBIIAX.

JIOCIiTHUKY TPUITYCKAIOTh, 110 HAsBHICTH CHEp-
TeTUYHOT CUCTEMH OYIiBII 3 TOYHHM HPOTHO3YBAaHHAM
Moxke 3aomanutu Bif 10 mo 30% 3arajapHOTO eHEproc-
MOXWBaHHA B OyniBiAX. be3 BHSABICHHS anropurmy,
SIKMH MO>X€ TOYHO HMPOTHO3YBAaTH €HEPrOCIIO>KUBAHHS
OymiBIIi, Il IpU3BE/E A0 30UIBIICHHS] BUKHIIB TApHU-
KOBUX Ta3iB, OyIiBHUITBa OUIBII Hee(PEKTUBHUX
OyaiBeIb, MOMMUTY HA €HEPTilo Ta 3MEHIIeHHs (piHaHCOo-
BHX 3a0MIa/DKEHB. Y JaHil poOoTi OyI0 po3TiIsIHy T Me-
TOJIM MAIIMHHOTO HABYAHHSI JJIsl IPOTHO3YBAHHS €HEp-
roBUTpar. MeToy MalllMHHOTO HaBYaHHs OyJIo 3acTo-
COBAaHO Ha Ha0Opi pealbHUX JaHHUX. Pe3ynbTaTH
NPOTHO3Y IMOKa3alM, 0 HAWKPAIIOK MOACILII0 s
NPOTHO3YBaHHsI € aHcaMOJb HeHpoHHHMX Mepex Ada
boost, Linear, LGBM. Bona Ma€ HalHMKYNI TOKA3HUK
RMSLE 0.364.
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The health care system of the Republic of Belarus occupies a worthy place among the health care systems of
developed countries of the European region. However, it is still undergoing dynamic reforms. An important indi-
cator of the quality of medical care is patient satisfaction, which depends on the initial expectations of patients
regarding the ability of health care institutions to meet their needs and increases proportionally to the rise of the
level of technical equipment and professional training of the staff, which makes the satisfaction of these expecta-

tions quite a difficult task.

Keywords: quality of medical care; health care efficiency; satisfaction with medical care, public health care

institution, private medical centre.

Introduction. According to the Constitution of
the Republic of Belarus, every citizen has a guaranteed
right to health care, including free treatment in state
health care institutions. In order to improve the quality
of medical care, the Government of the Republic of
Belarus, the Ministry of Health and the management of
health care institutions constantly monitor the quality
of medical care.

The commercialization of health care inevitably
exacerbates the contradiction between economic ra-
tionalism and medical humanism, the solution to which
lies in ensuring medical care that has the maximum ef-
fect at a reasonable cost [1].

The greatest difficulty in assessing the quality of
medical care is caused by such a criterion as patient sat-
isfaction. The reasons are obvious: this indicator is sub-
jective and influenced by many constantly changing
factors [2].

The relevance of this study is due to the need to
improve the efficiency of the health care system in
terms of quality and accessibility of medical care. The
observed trend of citizens' increasing appeal to private
medical organizations requires an analysis of the results
of the work of private and public health care institu-
tions, and a study of patients' satisfaction with the med-
ical services provided to them.

The purpose of the research is identifying key dif-
ferences in patients' attitudes towards accessibility and

quality of medical care in state and private health care
organizations in the Republic of Belarus.

Research materials and methods:

In the Republic of Belarus, as in many countries
of the world, the evaluation of the quality of medical
care by patients should be realized through the assess-
ment of satisfaction with

- competence of the personnel,

- accessibility of information about diagnosis,
methods of treatment, dynamics of health status and re-
sults of medical treatment;

- provision with medicines;

- conditions of medical care and technical support;

- attitude and competence of employees of the
medical organization providing medical care.

To study these an anonymous survey was con-
ducted using a questionnaire developed by the Depart-
ment of Public Health and Health Care of the Grodno
State Medical University. Statistical processing of the
obtained data was carried out using STATISTICA-10.0
(Stat Soft Inc.) software.

Results and discussion: A total of 355 patients
who had applied to the state and private health care in-
stitutions of the Republic of Belarus participated in the
questionnaire survey. Of these, 49.1% were female and
40.9% were male. The distribution of the participants
in terms of age is presented in Table 1.

Table 1
The distribution of the respondents in terms of age
Age 18-29 30-39 40-49 50 — 59 60+
Quantity, % 15,2% 20% 24,9% 13,9% 26%
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The share of patients who applied for an appoint-
ment in a given health care institution for the first time
in the current year was 48.4%, for the second time —
29.8%, and more than twice — 21.8%. At the same time,
almost all the respondents (87.3%) applied to private
medical centres for one reason or another.

92% of the respondents from among the patients
of private medical centres were fully satisfied with the
duration and conditions of waiting for a doctor's ap-
pointment (availability of necessary information, suffi-
cient seats during the waiting time, availability of vis-
ual information, etc.), but 8% of the respondents could
not answer this question. In public health care institu-
tions, 46.4% of the survey participants were fully satis-
fied with the duration and conditions of waiting for a
doctor's appointment. 23.6% of the respondents noted
long queues, unclear location of offices, incorrect ap-
pointment schedule, insufficient time for one patient
and, accordingly, for a conversation between the pa-
tient and the doctor. And 30% of the survey participants
found it difficult to answer this question.

The attitude of medical staff to patients (friendli-
ness, politeness, willingness to help, interest in results)
in private medical centers was rated highly by 96.4% of
respondents, only 1.9% gave a low rating. At the same
time, 1.7% of the respondents were not able to evaluate
a private medical institution according to this parame-
ter. In state medical institutions, about half of patients
(47.4%) rated the attitude of medical staff highly,
14.2% gave a low rating for this criterion. In the com-
ments to the answers they pointed out the low interest
of the doctors in the treatment of the patient, formal at-
titude, tactlessness, familiarity and even rudeness of the
medical staff. At the same time, 38.4% of the respond-
ents were not able to evaluate the medical institutions
according to this criterion, perhaps due to the fact that
they received the necessary medical care in full despite
some inconveniences.

The comfort of staying in state healthcare facilities
(convenience, comfort) was highly rated by 57% of pa-
tients. Almost a fifth of the respondents (19%) gave an
unsatisfactory rating. In private centers, 75.9% of pa-
tients rated the comfort of their stay highly, and 2%
were dissatisfied.

Assessment of accessibility and adequacy of diag-
nostic examinations (from the patient's point of view)
in health care institutions of both forms of ownership
did not differ significantly. In state health care institu-
tions 50.7% of the respondents rated it as high. In pri-
vate health centers this parameter was evaluated as high
by 57.7% of the respondents.

Patients' satisfaction with the results of medical
treatment also differs only slightly. In public health
care institutions, slightly more than half of the respond-
ents (53%) and in private centers, 55.9% of the re-
spondents were satisfied with the results of medical
treatment.

52.1% of the respondents were satisfied with the
technical condition of the department, repair of the
premises and space of the premises in public health care
institutions. And in private centers their number was
58.7%.

Patients' satisfaction with sanitary and hygienic
conditions in public health care facilities was 52.4%.
Private medical centers were rated highly on this pa-
rameter by 64% of respondents. More than a half (53%)

of the respondents were satisfied with the provision of
medicines and consumables in public health care insti-
tutions, in private centers — 73% of the survey partici-
pants.

The actions of medical staff in the performance of
their duties in public health care institutions were
highly appreciated by 56% of respondents. The number
of satisfied patients in private medical centers slightly
exceeded this indicator and amounted to 60.8%.

The level of trust in medical personnel in public
health care institutions was 32.4%, while this indicator
reached 74% in private centers.

In both public and private health care organiza-
tions, patients had to pay for additional treatment or di-
agnostic procedures in 57% and 58%, respectively.

Conclusion. Increasing public satisfaction with
the possibility of receiving quality medical care is an
important task of reforming the healthcare system. In
the search for new approaches to improving the availa-
bility, quality and culture of medical care against the
background of limited economic opportunities of health
care and improvement of financial relations, the opin-
ion of patients is one of the criteria for assessing the
activities of medical institutions.

As a result of the study it is possible to conclude
that satisfaction with the work of the state health care
system remains at an average level.

Technical equipment of both private and public
health care institutions is quite highly appreciated by
the survey participants, however satisfaction resulting
from the fulfillment of expectations, depends not only
on the technical capabilities of modern medicine and
organizational mechanisms of care delivery, but also on
a multitude of cultural, psychological and social fac-
tors.

In the work of public health care institutions, first
of all it is necessary to pay close attention to the prob-
lems of interaction between patients and medical per-
sonnel, since many problems of negative perception of
health care institutions can be solved without signifi-
cant financial investments. It is necessary to change the
attitude towards the patient, to reduce the waiting time
for an appointment and to solve the problem of shortage
of specialists in certain medical institutions.

Private medical centers were rated higher in terms
of quality of medical care. However, the high cost of
services provided is a significant cause of patients’ dis-
satisfaction.

Dissatisfaction in a number of cases with the avail-
ability and quality of medical care both in public and
private health care institutions, on the one hand, dic-
tates the need to improve the work of medical organi-
zations, on the other hand, requires revision of doctor-
patient relations, improvement of deontological literacy
and professionalism of medical personnel.
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Abstract

The aim of the study was to study indicators of cellular and humoral immunity in patients with toxoplasmosis
at different stages of the disease. 77 patients with clinical manifestations of exacerbation of chronic toxoplasmosis
were examined. Labrinks flow cytometry CD3, CD4, CD8, IRI, CD4/CD8 ratio and concentration of serum im-
munoglobulins on Stat fax 4700 analyzer (IgA, 1gM, IgG immunoglobulins) were determined. Group 1 included
58 patients with a transition to the latent phase of the disease (cyclic course of the manifest form of chronic toxo-
plasmosis), group 2 - 19 patients with re-exacerbation of chronic toxoplasmosis within a year after treatment
(chronic form of toxoplasmosis). In accordance with the goals and objectives of this work, patients were examined
in the dynamics of the disease: during the exacerbation period and immediately after immunomodulation. All
patients received anti-inflammatory, antioxidant treatment, as well as immunomodulators. The control group con-
sisted of 20 clinically healthy individuals.

As a result of research, it was found that during the period of exacerbation (reactivation) with a cyclical
course, a statistically significant increase in the number of CD8+, as well as a decrease in the level of IgA, is
observed. CD8

CD4/CD8 ratio due to increased lymphocytes, CD4+ and CD8+ decreased in all patients after immunomod-
ulation. However, if CD4+ decreased by 5% and CD8+ decreased by 11% during the cyclic course of the disease,
the opposite trend was recorded in the recurrent course: CD4+ decreased by 25% and CD8+ decreased by 10% in
patients with a repeated course of chronic toxoplasmosis with uniform normalization of IgA. CD4+ increased
significantly in CD8+ ( 30%) is accompanied by an increase. The results of the examination of patients with
chronic toxoplasmosis 6 months after the course of treatment show that a course of therapy during the cyclic course
of the disease leads to the transition of the disease to a chronic latent form.

Studies have shown that immune processes leading to clinical manifestations of reactivation of chronic tox-
oplasmosis are characterized by certain differences in patients with a persistent positive effect of immunocorrec-
tion and in patients with a repeated course of this clinical form of the disease.

Keywords: chronic toxoplasmosis, cellular and guomoral immunity.

The relevance of the study of toxoplasmosis is dic-
tated, first of all, by the fact that this pathology is asso-
ciated with immunodeficiency conditions (especially
with HIV infection) [1]. The long-term persistence of
the pathogen is accompanied by a "floating" concentra-
tion of specific antibodies produced by a clone of anti-
gen-specific memory B-lymphocytes. This stage of the
disease is called chronic toxoplasmosis (XT) and is a
natural consequence of the acute process [2, 3, 4]. A
sufficient number of T- and B-memory cells determines
the absence of clinical manifestations of the disease
(the latent course of CT). However, in some cases (1-

5% of infected people), the latent infection is reac-
tivated. This category includes "immunocompromised"
individuals, including those with secondary immunode-
ficiency (HIV infection, as well as iatrogenic, uncon-
trolled antibacterial, cytostatic, and glucocorticoid ther-
apy) [5.6.7

The aim of the study was to study indicators of
cellular and humoral immunity in patients with toxo-
plasmosis at different stages of the disease.

Materials and methods. 77 patients with clinical
manifestations of exacerbation of HT (reactivation of
the latent form of HT) were examined. The diagnosis


https://doi.org/10.5281/zenodo.10402034

52 German International Journal of Modern Science Ne70, 2023

was detected on the basis of clinical and laboratory data
(presence of toxoplasma-specific Ig G, enzyme immu-
noassay ELISA, Vector-Best test system) and con-
firmed by the polymerase chain reaction method (PCR
in blood serum)., includes determining the ratio of
CD8CD4/CD8 and determination of IgA, IgM, 1gG
concentration of serum immunoglobulins in the blood.
During the statistical processing of the obtained data,
parametric statistical methods (Student's criterion), fre-
quency analysis, and the method of calculating diag-
nostic value coefficients were used. All patients were
divided into groups according to the effectiveness of
therapy. Group 1 - 58 patients with the transition of the
disease to the latent phase (cyclic course of clarity).
forms of chronic toxoplasmosis), group 2 - 19 patients
with re-exacerbation of HT during the next year after
treatment (recurrent course of the manifest form of
chronic toxoplasmosis). In accordance with the goals
and objectives of this work, patients were examined in

the dynamics of the disease: during the exacerbation
period and immediately after immunomodulation. All
patients received anti-inflammatory, antioxidant treat-
ment, as well as immunomodulators. Control group -
20 clinically healthy individuals.

Results. It was determined that significant changes
in the studied immunological parameters occur during
the exacerbation period (table 1) in patients with CT.
Thus, despite the absence of significant statistical dif-
ferences in patients with a cyclic course of the disease,
CD8 was significantly higher in the former compared
to those with relapse. Compared to indicators of the im-
mune status in the latent form of XT, the period of ex-
acerbation (reactivation) in the cyclic course is charac-
terized by a statistically significant increase in the num-
ber of CD8+, as well as a decrease in the level of IgA.
and a decrease in the CD4/CD8 ratio due to an increase
in CD8 lymphocytes.

Table 1
Indicators of immune status during disease exacerbation in patients with chronic toxoplasmosis (X = m)
Groups

Indicators Xmin- Xmax Control Cyclic flow Recurrent course
X £m X £m X £m

CD3+, cells/pl 688-1955 1321 50 1290 40 1307 35
CDA4+, cells/pl 355-1213 784 30 907 20 814 25
CD8+, cells/pl 145-800 472 50 870* 50 893** 30
CD4/CD8 0.83-6.1 3.46 15 1.45* 15 1.37** 0.5
IgA g/l 1.5-2.2 1.85 0.5 0.77* 0.5 0.73** 0.5
IgM g/l 0.8-11 0.95 0.3 1.0 0.3 1.1 0.3
1gG g/l 4.5-85 6.5 1.7 7.5 0.3 8.3 0.3
lgG to T. gondii, 0-30 15 5 17 5 19 05

ME/mlI '

* - p<0.05, (comparison with control group)

** . p<0.01 (comparison between groups with cyclic and repeated XT).

The analysis of the conducted studies (tables 2-3)
shows that, in addition to the changes in the immune
system common to both groups of HT patients, there
were significant differences in the dynamics of the
studied parameters that increased over time. Thus,
CD4+ and CD8+ reduction was observed in all patients
immediately after immunomodulation. However, if
CDA4+ decreased by 5% and CD8+ decreased by 11%
during the cyclic course of the disease, repeated

the opposite trend was recorded: CD4+ decreased
by 25%, and CD8+ decreased by 10%. (Table 2).

During the month, different results were obtained
in the dynamics of the parameters of the immune status
of the studied patients (Table 3). The number of CD4+

increased to values greater than the period of exacerba-
tion, a further decrease in the number of CD8+ was ob-
served, and an increase in the concentration of IgA was
noted. Unidirectional dynamics of IgG concentration
was noted in both groups of patients (a decrease in the
number of 1IgG-producing lymphocytes and the concen-
tration of specific immunoglobulins). The results of a
comprehensive (clinical and immunological) examina-
tion of patients 3-6 months after treatment deserve spe-
cial attention.

The results of examination of patients with mani-
fest forms of HT 6 months after the course of treatment
show that a course of therapy during the cyclic course
of the disease leads to the transition of the disease to a
chronic latent form.
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Table 2
Indicators of immune status after treatment in patients with chronic toxoplasmosis
Groups
Indicators Xmin- Xmax Control Cyclic flow Recurrent course
X +m X +m X +m
CD3+, cells/pl 688-1955 1319 | 50 1275 40 1329 35
CDA4+, cells/ul 355-1213 780 | 30 917 20 824 25
CD8+, cells/ul 145-800 472 | 50 630* 50 993** 30
CD4/CD8 0.83-6.1 337 | 15 | 2.45* 15 2.27** 0.5
IgA g/l 1.5-2.2 180 | 05| 087 | 05 0.92** 0.5
IgM g/l 0.8-1.1 0.90 | 0.3 1.0 0.3 1.14 0.3
IgG g/l 4.5-8.5 55 |17 7.5 0.3 8.7 0.3
IgG to T. gondii,
ME/mI 0-30 13 5 17 5 21 5
*- p<0.05 (comparison with control group),
** - p<0.05 (comparison between groups with cyclic and repeated XT)
Table 3
Indicators of immune status in patients with chronic toxoplasmosis 1 month after treatment
. Xmin- - Groups
Indicators Xmax Control Cyclic flow Recurrent course
X +m X +m X +m
CD-3+, cells/ul 688-1955 1641 50 1798 40 1576 35
CD-4+, cells/ul 355-1213 780 30 1010 20 978 25
CD8+, cells/ul 145-800 472 50 749 50 790 30
CD4/CD8 0.83-6.1 4.38 15 5.7 15 5.1 0.5
IgA g/l 1.5-2.2 1.77 0.5 1.7 0.5 1.95 0.5
IgM g/l 0.8-1.1 0.90 0.3 1.0 0.3 1.18 0.3
1gG g/l 4.5-8.5 6.5 1.7 8.1 0.3 8.3 0.3
1gG to T. gondii,
IME/mI 0-30 15 5 17 5 26 5

Almost complete clinical remission is noted -
complaints, symptoms of intoxication, manifestations
of damage to the hepato-lienal system disappear, the
size of peripheral lymph nodes decreases, and social ad-
aptation of patients is restored. An increase in the con-
centration of Ig G tissue is detected, and the increase in
CD4-lymphocytes corresponds to a proportional in-
crease in the number of CD8-lymphocytes. Most of the
investigated immunological parameters do not differ
from those of latent form of XT. The long-term persis-
tence of the pathogen is accompanied by a "floating"
concentration of specific antibodies produced by a
clone of antigen-specific memory B-lymphocytes. This
stage of the disease is called chronic toxoplasmosis and
is a natural consequence of the acute process. A suffi-
cient number of T- and B-memory cells determines the
absence of clinical manifestations of the disease (hid-
den course of HT). However, in some cases (1-5% of
infected people), the latent infection is reactivated. This
category includes "immunocompromised™ individuals,
including those with secondary immunodeficiency.

Results. Conducted studies show that the immune
processes causing the clinical manifestations of XT re-
activity are characterized by certain differences in pa-
tients with a stable positive effect of immunocorrection
and in patients with a repeated course of this clinical
form of the disease. Together with the currently availa-
ble literature data, the results of our own research allow

us to speculate on some of the manifestations of chronic
toxoplasmosis. During the recurrence of toxoplasma in-
fection, signs of cellular immunity deficiency have
been determined. The changes present, including the
hyperproduction of IgM, are consistent with the pres-
ence of virus-induced immunosuppression caused by
the prolonged stay of the virus in an active state. It can
be assumed that in this case, the main target cells of the
immunotropic effect of toxoplasma infection will be
the general population of T-lymphocytes, which reflect
humoral and T-cell immunity. These data indicate a vi-
olation of the antiviral defense of the body when the
virus is in an active state.

Thus, the conducted studies showed the existence
and nature of the relationship between the main direc-
tion and severity of immune disorders in patients and
the characteristics of the clinical course of toxoplasma.
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This article analyzes the indicators and findings of the PIRLS International Reading Literacy Progress Study
of Kazakhstan. Kazakhstan participated in two cycles of the PIRLS International Progress in Literacy Study.
Downward dynamics was observed among the results of the study. The factors that influenced the dynamics and

the order of work performance in Kazakhstan are shown.
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PIRLS, the International Progress in Literacy
Study, is one of the major studies of the International
Association for the Evaluation of Educational Achieve-
ment (IEA). Conducted every five years since 2001 by
the TIMSS International Study Center and Boston Col-
lege's PIRLS, PIRLS is a global standard for assessing
trends in fourth graders' academic achievement [1].

The PIRLS survey measures students' reading lit-
eracy levels. Through a comprehensive study, countries
will be able to gain information about students' aca-
demic literacy and identify weaknesses. The PIRLS
study has also influenced many countries, forcing them
to change their educational process.

Kazakhstan has been participating in the PIRLS
study since 2016. During these years, influenced by the
research, it has played a crucial role in modernizing Ka-
zakhstan's education system. It has allowed the country
to obtain reliable data on the reading skills of fourth-

graders, including educational inequalities and the im-
pact of contextual factors on student performance. This
data helps the country identify the strengths and weak-
nesses of its education programs and provides insights
into the development of new teaching methods and
technologies to improve students' learning skills. The
2016 PIRLS National Report provides key recommen-
dations for improving the quality of elementary lan-
guage and literature education. Subjects in the PIRLS
format have been introduced in the curriculum of a
number of schools. In addition, based on the results of
international comparative studies, the Ministry of Edu-
cation has set a number of tasks for the formation of
school-library activities to increase students' interest in
learning and support learning [2].

The educational objectives of the subjects "Ka-
zakh language and literature” and "Russian language
and literature" in Kazakhstan today meet the criteria of
the evaluation concept of the study.

literature"/"Russian language and literature", grade 4

Learning objectives for the subject "Kazakh language and

PIRLS assessment framework

chart)

- Finding information (text, feelings, diagrams, table, map,

e Finding information given in explicit form

- formulating conclusions;

- formulate direct conclusions;

- predict the development of the story from the beginning
or end of the text;

- determine the author's attitude to a character, compare his
or her own and the author's assessment;

- determine the theme and main idea on the basis of text
analysis;

- compare the actions of characters by analogy/contrast,
clarify one's opinion with words and sentences in the text;

- compare a character's actions and behavior with their own
life experience;

- describe character, experiences, identify the author's ways
of creating them;

- recognize in the text a comparison, image, epithet, hyper-
bole, metaphor and use them in speech;

- formulate conclusions to compare, describe, and pre-
dict;

- explain and combine ideas and information to deter-
mine the main idea;

- recognize the overall message or theme of a text;

- compare textual information;

- connect and explain the events of a story and de-
scribe the reasons for characters' actions and feelings;

- understand the meaning of certain features of lan-
guage (e.g., metaphor);

- distinguish polysemous words, phraseological phrases,
understand their role in a certain context and use them in
speech [3].

- Evaluate the purpose of adding a particular element

to a conversation [4].
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This indicates that there has been a change in the
education system since the 2016 PIRLS study. The
learning objectives allow students to improve their
reading literacy and prepare for the PIRLS study.

However, these changes are not enough to show
students' reading literacy at a high level. Let's compare

Kazakhstan's performance in the two PIRLS surveys.
On a point scale, Kazakhstan dropped by 32 points
compared to 2016. In the ranking of countries, Kazakh-
stan in 2021 fell 11 positions lower than in 2016. The
existence of such an indicator is influenced by many
factors.

PIRLS RESULTS

536

504

PIRLS 2016 PIRLS 2021

PIRLS 2021 assessed reading comprehension ac-
cording to the PIRLS 2021 Learning Assessment
Framework (Chapter 1 in the PIRLS 2021 Learning As-
sessment Framework). The PIRLS Learning Assess-
ment Framework is updated each cycle to ensure that
research on learning and educational development re-
mains at the forefront through checks by the PIRLS
Learning Development Group (RDG) and National Re-
search Coordinators (NRCs). This remains relevant and
relevant to PIRLS practice and teaching policy. How-
ever, PIRLS is a trend study and the underlying organ-
ization has remained unchanged throughout the cycles
[5].

PIRLS 2021 incorporated two significant changes
to the assessment of international learning in fourth
grade: a shift to quantitative assessment and the intro-
duction of a cohort response design.

The PIRLS 2021 cohort adaptive design provides
better cross-country measurement by better matching
assessment complexity and student achievement levels.
The cohort adaptive design is based on texts and tasks
at three levels of difficulty-complex, medium, and
easy-that are organized into booklets of two levels of
difficulty. The more complex booklets include complex
to medium texts and items, and the less complex book-
lets contain simple to medium texts and items. All
booklets are distributed in each country, but countries
with high average student achievement may provide
complex booklets to a higher percentage of students
(70%), while countries with low average student

Point

achievement may provide a higher percentage of stu-
dents [5].

In Kazakhstan, the concept of adaptive testing is
one of the areas that is not considered, so students were
not prepared for this format. The second aspect is the
transition to digital assessment. In Kazakhstan, only
from January 1, 2022, the subject "Digital Literacy" is
introduced in the curriculum of elementary school. So
it shows that computer literacy of students in the PIRLS
2021 study was very low. Students can make mistakes
even pressing basic computer buttons.

PIRLS 2021 will take place during the global out-
break of the infectious disease "COVID-19". This also
affected the results. The students received their educa-
tion online. Until then, there was no practice of online
education in Kazakhstan. This led to a decrease in the
educational level of students. Lack of Internet in rural
areas, insufficient funds for Internet access. Due to
these inconveniences, the educational process was in-
terrupted.

According to the UN Concept Note: Education in
the era of COVID-19 and beyond August 2020, the
COVID-19 pandemic caused the biggest disruption in
education systems, affecting about 1.6 billion students
in more than 190 countries. all continents. The closure
of schools and other educational institutions affected 94
percent of the world's student population, compared to
99 percent in low- and low-middle-income countries

[6].
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PERCENTAGE

= HIGH

According to the results of the PIRLS 2021 survey
of Kazakhstan on the socio-economic status of the fam-
ily 18% showed low social status, 71% - average social
status, 11% - high level of social status. If we compare
them with the UN data, we can see that in this country
the average level of socio-economic conditions pre-
vails, and this has an impact on the educational process.
Having multiple children in one family and not having
enough gadgets for all became a major problem during
COVID-19.

Another problem that continues to hamper PIRLS
research. Actual problems of native language profi-
ciency, conscious learning of Kazakh language. "It is
the duty of every citizen of the Republic of Kazakhstan
to study the state language, which is a very important
factor in grouping the people of Kazakhstan" [7]. De-
spite this, more than half of pupils in Kazakh classes
cannot speak Kazakh fluently. This indicator has a great
impact on students' reading literacy. One of the reasons
for the spread of this situation is that all the information
that children receive in the information space is in for-
eign languages. This is also an indicator of the lack of
quality information digital base in the Kazakh lan-
guage. There is no quality content in the Kazakh lan-
guage, it is difficult to find interesting animations that
attract the attention of students.

The reasons for the low dynamics of the current
PIRLS study in Kazakhstan were mentioned. Currently
works are underway to address the above issues. For
example. In order to awaken students' desire to learn
and turn reading into a skill. schools need to address the
development of functional literacy and the develop-
ment of Kazakhstani patriotism through the following
important project activities:

= AVERAGE

= LOW

"Book. Country. Spirit". Mass public movement
"Reading Nation"; 2. "Bookcrossing". Organization of
special places for book exchange; 3. "Precious Gift".
Organization of a charitable campaign for voluntary de-
livery of books to libraries; 4. "Library - Center of
Knowledge". Organization of meetings of students with
library staff, literary evenings in student houses and
student leisure centers [8].

In addition, in 2023-2024 academic year in Ka-
zakhstan started the project "8 Minute Reading". The
purpose of this project is to familiarize schoolchildren
with reading books and to develop the child's reading
literacy.

In conclusion, we note that Kazakhstan is working
to improve functional literacy, including reading liter-
acy. There are problems, ways to solve them are being
considered. PIRLS, pandemic has revealed weaknesses
in the sphere of education in Kazakhstan. Thanks to
this, an education system corresponding to world stand-
ards will be created. Kazakhstan has learned the im-
portance of reforming new ideas and programs in the
field of education.
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The article clarifies the importance of a child's musical interest. A diagnostic survey of parents of children
aged 2 to 3 years is presented, revealing the level of interest in children in listening to music, which is proposed to

be used by preschool teachers and music directors.
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Musical interest is directed to the value sphere of
the child’s personality; it is a regulator of musical ac-
tivity. Developing in early and preschool age, interest
is a prerequisite for the formation of such elements of
musical-aesthetic consciousness as aesthetic need,
taste, ideas of beauty and contributes to the develop-
ment of musical perception, the formation of the foun-
dations of the child’s musical culture. O. P. Radynova
considers interest in the structure of musical-aesthetic
consciousness. One of the results of the development of
interest in music is the child’s acquisition of initial
value orientations and the development of an aesthetic
attitude towards the art of music [2]. The study by O.
N. Antsypirovich shows a statistically significant con-
nection between manifestations of interest in the musi-
cal activity of children of senior preschool age with in-
dicators of emotional responsiveness, musical thinking,
and the success of children’s musical activity, which al-
lows us to consider interest as a system-forming quality
in the structure of the foundations of a child’s musical
culture [1].

We have developed a diagnostic questionnaire for
parents of children aged 2 to 3 years, which reveals the
level of interest in children in listening to music. The
questionnaire was developed in the online service for
creating feedback forms Google Forms. Access link —
https://forms.gle/f7mtGjCEqvY8P2E19. Parents need
to go through it using technical devices, answering
questions. The questionnaire consists of the following
questions and suggested answers:

1. What importance do you attach to the problem
of developing musical perception in your child?

a) Developing my child's musical awareness is
important to me. | believe that developed musical
perception sets the preconditions for the development
of all musical abilities. In turn, musical abilities are
closely related to mathematical, sensory and others,
which also confirms the importance of developing
musical perception.

b) I believe that developing a child’s musical
perception is not so important compared, for example,
with speech and mathematical development.

c) | consider the development of musical
perception unnecessary for my child.

2. Do you purposefully listen to music with your
child?

a) Yes, we purposefully listen to music with our
child.

b) No, we don’t listen to music on purpose.
However, we periodically turn on background music.

¢) No, we don’t listen to music on purpose,
because we don’t like doing it.

3. How often do you purposefully listen to music
with your child?

a) We purposefully listen to music with the child
every day or every other day.

b) We purposefully listen to music with the child
once a week or month.

¢) We purposefully do not listen to music with
our children.

4. Does your child enjoy listening to music?

a) Yes, the child always listens to music with
pleasure (even sings along and/or dances).

b) The child does not always listen to music with
pleasure (from time to time he is indifferent to listening
to music).

¢) No, the child does not experience pleasure
from listening to music (negative emotions arise when
listening to it).

5. Does the child himself ask to turn on music in
his free time, during games?

a) Yes, the child often asks to turn on music in
his free time, during games.

b) The child himself does not ask to turn on the
music due to undeveloped speech.

¢) The child does not express a desire to turn on
music in his free time, during games.

6. Are you developing an interest in music in your
child?

a) Yes, | am developing an interest in music. We
listen to music together, talk about it, play children’s
musical instruments, etc.

b) No, I don’t develop an interest in music be-
cause I don’t have knowledge about organizing this
process.

¢) No, I don’t develop an interest in music, be-
cause I don’t think it’s necessary.
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7. Does anyone purposefully engage in musical
activities with the child (except for music classes in a
preschool educational institution)?

a) Yes, the child attends special classes.

b) No, they do not purposefully engage in musi-
cal activities with the child, because there is no oppor-
tunity.

c) No, I don’t purposefully engage in musical
activities with the child, because I don’t think it’s nec-
essary.

8. Do you and your child attend children’s plays
and musical performances? If so, what is the child’s at-
titude towards them?

a) Yes, we do. The child enjoys going to
children’s plays and musical performances.

b) Yes, we do. However, the child does not like
attending these events (he begins to cry and be
capricious a short time after the start).

¢) No, we don’t visit because we don’t want to.

The answers are subject to quantitative processing.
For each answer under the letter «C» the subject re-
ceives 0 points; for answers with the letter «B», the sub-
ject receives 1 point; for each answer under the letter
«A», the subject receives 2 points. Children who re-
ceived 0-5 points have an insufficient level; a level
close to sufficient refers to children with 6-11 points;
children who score 12-16 points have a sufficient level.

In 2021, we tested this questionnaire for 47 par-
ents. A sufficient level is typical for 9 respondents —
19%, a level close to sufficient for 31 respondents —
66%, an insufficient level belongs to 7 respondents —

15%. Analyzing the results of a survey of legal repre-
sentatives of pupils, we drew attention to the fact that
the majority of parents purposefully do not listen to mu-
sic with children: 35 respondents (74%) spoke about
the use of music as a «background». When listening to
music purposefully or «in the background», 40 children
(85%) do not always perceive it with pleasure (they are
periodically indifferent to listening to music). The ma-
jority of parents do not develop an interest in music in
their children: 39 respondents (83%) do not have
knowledge about the organization of this process,
which reflects the need to carry out work on their mu-
sicological education.

This diagnostic questionnaire to determine the
level of interest in listening to music in children aged 2
to 3 years is proposed to be used by subjects of the ed-
ucational process (preschool teachers and music direc-
tors), because It is on the interest of the students that
their further musical development and education de-
pends.
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Abstract

In this article, the author talks about the typological similarities of German-Azerbaijani emigration literature.
It also talks about the life and work of representatives of both literatures, about the difficulties of their life during
emigration. The author describes the agonizing pain and longing for the Motherland, the painful and bitter life in
exile of these figures.

As the author describes, figures in German emigration literature of this period warned all of humanity about
the fear of an approaching war and called everyone to be vigilant. Despite all the tragedies of the German people
in this period, the best works of German literature were created during these 12 years, which were included in the
treasures of world literature. The main theme of both literatures, as the author notes, is the Motherland and its
freedom. All writers dreamed of seeing their country free. The lines of both literatures are united by peace, equality,
and the idea of countries living together in a peaceful atmosphere. Significant sons of Azerbaijan have great merits
in the literary and cultural life of the country, such as M. Rasulzade, A. lldirim, G. Baykara, D. Hajibeyli and many
others, as the author notes, declared the struggle of “invincible Azerbaijan” to the whole world. Many prominent
writers, including Thomas Mann, Heinrich Mann, B. Brecht, L. Feichtwanger, B. Kellerman, H. Hesse and others,
created works that were able to reveal the strong will of the people to whom they belonged, the sense of responsi-
bility for people Fate of humanity, of National Socialism, they revealed the inner face of German fascism, how
dangerous it is for humanity, for the people and at the same time for the world. They risked their lives to raise the
alarm to save humanity.

Zusammenfassung

In diesem Acrtikel beschreibt der Autor prominente Vertreter beider Literaturen, ihr Leben und Wirken in der
Auswanderung und die Schwierigkeiten, die sie bei der Auswanderung erlebten. Der Autor erzéhlte von den bit-
teren Schicksalen der Vertreter beider Literaturen, die in der Emigration lebten, voller Sehnsucht und Leid flr das
Vaterland. Wie der Autor feststellte, warnten die deutschen Denker dieser Zeit die gesamte Menschheit vor dem
bevorstehenden Krieg und forderten sie zur Wachsamkeit auf. Trotz aller Tragddien, die das deutsche Volk wi-
derfuhren, schufen sie in diesen zwdlf Jahren so beispielhafte Werke deutscher Literatur, wie sie es waren in die
Schatzkammer der Weltliteratur aufgenommen. Das Hauptthema der deutschen und aserbaidschanischen Auswan-
dererliteratur ist das Vaterland und seine Freiheit.

Wie der Autor betonte, hatten die Vertreter beider Literaturen zeitlebens den Wunsch, ihr Heimatland frei
und unabhéngig zu sehen, und die Linie beider Literaturen verbindet die Idee von Frieden, Gleichheit und friedli-
chem Zusammenleben der Léander. In allen Féllen wurde das Ziel, die nationalen moralischen Werte der Vélker,
denen sie angehdren, sowie der Volker der Welt zu schitzen, in Richtung der Ideen aserbaidschanischer und deut-
scher Schriftsteller aufgegeben. Wie der Autor beschreibt, erklarten seine wertvollen Séhne, darunter M. Rasulz-
adeh, A. Ildirim, H. Baykara, C. Hajibeyli und andere, die groRRe Beitrdge zum literarischen und kulturellen Leben
des aserbaidschanischen Volkes geleistet haben, das ,,unumkehrbare Aserbaidschan®. Krieg fiir die ganze Welt,
obwohl er im Exil lebte. Viele prominente Schriftsteller, darunter Thomas Mann, Heinrich Mann, B. Brecht, L.
Feichtwanger, B. Kellerman, H. Hesse und andere, schufen Werke, die den starken Willen der Menschen, denen
sie angehdrten, das Verantwortungsbewusstsein fir die Menschen offenbaren konnten Schicksal der Menschheit,
des Nationalsozialismus, enthillten sie das innere Gesicht des deutschen Faschismus, wie geféhrlich er fiir die
Menschheit, fir das Volk und gleichzeitig fur die Welt ist. Sie riskierten ihr Leben, um Alarm fiir die Rettung der
Menschheit zu schlagen.

Keywords: German, Azerbaijani, migration literature, typological resemblances, outstanding thinkers
Schltsselwdrter: deutsch, aserbaidschanisch, Migrationsliteratur, typologische Ahnlichkeiten, herausragen-
der Denker
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Die Geschichte der Kampfe der Vertreter der
deutsch-aserbaidschanischen Exilliteratur gegen den
Krieg, Ungerechtigkeit und Despotismus ist sehr alt.
Der hervorragendste Literaturforscher, der Professor
des Instituts fur Weltliteratur namens A.M.Gorki der
Akademie der Wissenschaft von Russland J.B. Borev
hat

die Grundmerkmale der Exilliteratur so gekenn-
zeichnet:

a) Sie steht zum Verhéltnis der Struktur und Ge-
setze ihrer Heimat an der Seite der offenen Opposition

b) Immer oder manchmal druckt sie bisschen
schwécher die Schmerzen des Lebens

c) Sie ist mit der Gegend der Heimat nicht direkt,
sondern mit den Erinnerungen im Gedachtnis verbun-
den und ist vom modernen Leben ihres eigenen Volks
in Bezug auf Zeit und Raum getrennt

d) Sie fiihlt im Voraus die historischen Verande-
rungen in ihrer Heimat

e) Sie ist zur Zweisprachigkeit oder zwei Kulturen
(z.B. das Schaffen von V. Nabokov), oder wenigstens
einer Sprache durch eine andere Sprache oder zur Be-
reicherung der nationalen Kultur mit der Kultur seines
Aufenthaltsland geneigt.

f) Sie beobachtet ihre Heimat vom Innen und Au-
Ren.

g) Schlagt Briicke zwischen den L&ndern, Volker
und Kulturen.[7]

Diese gezéhlten allgemeinen Eigenschaften geho-
ren sowohl der deutschen als auch der aserbaidschani-
schen Exilliteratur und natirlich jede von dieser Litera-
tur unterscheidet sich nach ihren dhnlichen und unter-
schiedlichen Merkmalen. Die allgemeinen dhnlichen
Merkmale dieser beiden Exilliteratur assoziieren be-
stimmte Punkte, z.B. Den Wunsch seine Heimat frei,
unabhéngig und in der Ganzheit zu sehen! Die Stelle
des aserbaidschanischen Exils in der nationalen Geist-
lichkeit, Kultur und Wissenschaft blieb lange Zeit aus
den Augen, es wurde sehr wenig tber die Grunde unse-
res Exils, von den wichtigsten Wellen, schépferischen
Menschen gesprochen. Das aserbaidschanische EXxil
war eine Glaube Einheit der Menschen, die mit ihren
Heimatsboden eng verbunden waren, obwohl sie ein
Exilleben fiihrten, vergalRen sie nie und nirgends ihre
Heimat und glaubten an die glickliche Zukunft und
Freiheit ihrer Heimat und kdmpften tapfer um ihre diese
Ideen. In dieser Glaube Einheit stand an der vorderen
und wichtigsten Reihe ihre Kultur und Literatur. Die
hervorragendsten Vertreter der aserbaidschanischen
Exilliteratur waren Mahamméad Amin Résulsade, Mirsé
Bala Mahammadsade, Abdulvahab Jurdsever, Ahmad
Dschéfaroglu, Ali bey Husejnsade, Husejn Bajkara,
Gurban Said, Kérim Odar, Almas 1ldyrym, Dschejhun
Hadschibejli, Abaj Dagly, Ummulbanyn, Siméad
Agaoglu und viele andere. Diese Emigranten haben in
ihrem wissenschaftlichen und literarischen Schaffen
nationales Ideal und Bewusstsein belebt. Sie haben in
der Fremde mit den rechtvollen Gefilhlen mit einer
Sehnsucht nach ihrer Heimat, ein mit Miihe und Leid
volles bitteres Leben gelebt. Nach uns bekannten Griin-
den wurde die Erforschung der aserbaidschanischen
Exilliteratur nur in den Jahren der Souveranitat von

Aserbaidschan maéglich. Asis Mirachmadov, Bekir Ne-
bijev, AlchanBajramoglu, Abid Tahirli, NikburD-
schabbarly, AbulfisGarajev und die anderen haben in
ihren Erforschungen von anderen Vertretern der Exil-
prosa gesprochen.[2] Noch in den 70-80 Jahren des
XVIII. Jahrhunderts entstand im feudalen Deutschland
literarische Bewegung ,,Sturm und Drang® als Protest
gegen den Despotismus. Die bedeutendsten Vertreter
dieser Bewegung waren J.W.Goethe, F.Schiller,
H.Heine und die anderen. Sie haben in ihren Werken
die Ideen des geistlichen Kampfes in die Literatur mit
groBer Meisterhaft gebracht. Der grofe lyrische Dich-
ter H.Heine verlieR seine Heimat wegen seiner politi-
schen Gedanken und der ernsten Kontrolle der deut-
schen Zensur. Als er in Paris lebte, driickte er in seinem
Gedicht ,,In der Fremde* seine Sehnsucht, Liebe und
seinen Schmerz nach seiner Heimat so aus:
Ich hatte einst,
Ein schones Vaterland
Der Fichtenbaum
Wuchs dort so hoch,
Die Veilchen nickten sanft,

Es war ein Traum.[5]

Im Werk ,,Faust® von J.W.Goethe, dass man die
Enzyklopéadie des deutschen Lebens nannte, duferte
der alte Faust seine Meinung so: ,,Der Grund des Le-
bens ist die mutige Arbeit und die griindliche Gewahr
der Freiheit und des Fortschritts die Tapferkeit des
Schaffens fur Nutzen des Volkes (28, 8).Der von Goe-
the und Schiller begonnener literarischer Kampf um die
Freiheit und den Fortschritt zeigte sich sehr aufschluss-
reich in der Literatur der 1900-1945 des XX Jahrhun-
derts. Es ist nicht zuféllig, dass diese Periode nicht nur
in Deutschland, sondern im ganzen Europa in eine sehr
komplizierte historisch-gesellschaftliche Aufregungen
geraten war. Die progressiven deutschen Literatur-
schaffenden dieser Periode warnten die Menschen von
herannahendem entsetzlichem Krieg, vor den unendli-
chen Tragddien und riefen sie zur Wachsamkeit, zur
Verantwortung fur das Menschheitsschicksal. Die Ka-
tastrophen des deutschen Volkes in den Jahren 1900-
1945 brachten viele Probleme sowohl in der Entwick-
lung der deutschen Literatur, bereicherte als auch die
deutsche Literatur mit den zahlreichen Themen. Die
kennzeichnenden Merkmale der deutschen Literatur in
diesen Jahren waren scharfe Erhéhung der sozialen Ak-
tivitat, die direkte Verbindung mit den politischen und
ideologischen Ké&mpfen u.a. [6] Der groRe deutsche
Schriftsteller T.Mann nannte das ,,die Forderung des
Tages,,. Aber infolge dieser Ereignisse entwickelten
sich die deutsche Ideenwelt und die deutsche Literatur.
Die sozial-politischen Aufregungen, Erschitterungen
in den Jahren 1914-1923 erweckten bei den deutschen
Philosophen und Schriftsteller (iber die Zivilisation,
den Zusammenbruch der ldealen des XIX. Jahrhun-
derts, einen aufgeregten Streit mit dem Untergang von
Europa verbundene Gedanken, den der alten Welt und
seine Durchsetzung von neuen erleuchteten in ihren
Romanen vom problematischen Aspekt die Schriftstel-
ler, wie T.Mann, H.Hesse, B.Brecht u. a. ,,Was gibt der
Exilliteratur eine unumstoflliche Kraft? ,, Solche eine
Vorstellung dartiber- ein Wort. Das Wort ist eine
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Waffe, die im Dienste der Menschheit steht. Die ver-
schiedenen Gruppen und Strémungen vereinigten sich
nach diesem Streben zu dem k&mpferischen Zugestand-
nis losen Humanismus*“- so schrieb Frans Weiskopf.[5]
Obwohl mit entstandenem Zustand verbunden der
grolte Teil der deutschen Schriftsteller durch die ganze
Welt zerstreut waren, lebte die deutsche Literatur im-
mer mehr. Das waren nicht einfach ,,Massen von litera-
rischen Emigranten®, sondern aber ,,Exilliteratur”. In
diesen zwolIf Jahren entstanden solche Vorbilder der
deutschen Literatur, dass sie zum Weltliteraturschatz
einbezogen wurden. Durch ihre leidenschaftliche Ver-
gesellschaftung, Intensivitat der literarischen Suche,
reichliche Genre und nach dem Meisterschaft Niveau
kam die Exilliteratur in Verzug von den hervorragends-
ten Perioden nicht der existierenden langjéhrigen deut-
schen Literatur. Anfang des XX. Jh. besonders in den
Jahren 1900-1945 vereinigten sich die Freiheitsideen
des nationalen Freiheitskampfs der aserbaidschani-
schen Literatur mit der deutschen Literatur. In diesen
Jahren standen M.A.Risulsade, A.lldyrym, A.Bayd-
schan, A.Dagly, H.Baykara, K.Jajtschyly und viele an-
dere mit der Repression des russischen Imperialismus
Auge ins Auge. Nichts und niemand konnte sie von ih-
ren Ideen wenden. Infolgedessen wurde zum ersten Mal
im Osten eine demokratische Regierung errichtet-Aser-
baidschanische Volksmacht. Nach zwei Jahren wurde
diese Macht gestiirzt, aber die Freiheits-und Souveréni-
tatsideen lebten ewig in den Herzen von jedem.[1] Ob-
wohl aserbaidschanische Schriftsteller ins Gefangnis
geworfen und erschossen wurden, sangen sie ihre Frei-
heitslieder bis zum letzten Atem. Die Mitglieder der
politischen Parteien flhrten illegale Tatigkeit, aber bald
sahen sie, dass diese Tatigkeit unmdglich ist und zwar
ihre Meinungen nicht verdffentlichen kdnnen, deshalb
wurden sie gezwungen, sehr weit von seiner Heimat zu
leben.[8]

Seit Jahrhunderten schuf das aserbaidschanische
Volk ein sehr reiches und eigenartiges wissenschaft-
lich-literarisches Erbe sowohl in seinem Land, als auch
sehr weit von seiner Grenze. Die wichtigsten politi-
schen Prozesse, die in der Geschichte des Volkes ge-
schahen, die Freiheits- und Souveranitatskampfe, Er-
oberungskriege und bewaffnete Streike verursachten in
verschiedenen Perioden dem starken Emigrationsstrom
aus Aserbaidschan. Die aserbaidschanische Exillitera-
tur existierte und lebte nicht nur im XX. Jh. sondern
auch in friiheren Perioden stellten diese Literatur die
maéchtigsten Gelehrten, Kinstler dar. Im XX. Jahrhun-
dert nach der Verstarkung und Formulierung nationalen
Bewusstseins und nationalen Staatsordnung Traditio-
nen entfernte sich diese Exilliteratur von scholastischen
Sitten und Ost-islamischen Grenzen und richtete sich
vollig zu Aserbaidschan. Die erste Periode der aser-
baidschanischen Exilliteratur beginnt in den Jahren
1909-1910 wéhrend der Stolypinrepression. Das Emig-
rationsschaffen von Ahmadbey Agaoglu, Alibey Hiise-
jnsadd und wieder in die Heimat zurickgekehrte
Mahammad Amin Rasulsade trifft gerade zu dieser Pe-
riode.[3] Die ndchste Periode der aserbaidschanischen
Exilliteratur beginnt nach dem Sturz der Aserbaidscha-
nischen Volksmacht, d.h. vom April 1920.In der deut-
schen und aserbaidschanischen Exilliteratur war das

Hauptthema Heimat und ihre Freiheit. Die Vertreter
dieser Literatur lebten ihr ganzes Leben nur mit dem
Wunsch ihrer freien Heimat und die meisten von ihnen
konnten nicht mehr in ihre Heimat zurlickkehren, doch
setzten sie diesen Kampf bis zum Ende ihres Lebens.
Das Schicksal der Vertreter der beiden Literaturen war
sehr bitter und traurig. Eine Hauptidee verbindet diese
beiden Literaturen und diese Idee ist die Rettung der
Menschheit von der Gefahr und Leiden und gleichzei-
tig war mit dem Freiheitskampf verbunden. Die Linie
dieser Literaturen vereinigt den Frieden, Gleichheit, die
Idee des friedlichen Zusammenlebens der Lander. Es
ist nicht zuféllig, dass Mahadmmad Asad bey im Jahre
1918 von der sowjetisch-bolschewistischen Empérung
in verschiedene Lander, wie nach Italien, Polen und
nach Deutschland emigriert hatte. Er schuf hier die bes-
ten Werke jener Zeit, wie ,,Erdol und Blut im Osten®,
,,12 Geheimnisse von Kaukasus®, ,,Weilles Russland®,
,Der letzte Prophet”, ,Russland am Kreuzweg®,
,»Schach Rsa“, ,,Allachu-akbar®“. Der Autor trat immer
gegen den roten Bolschewiken und man fuhlte diesen
Hass in seinen Schreiben: ,,Mein ganzes Leben lang
kampfte ich gegen den Bolschewismus. Zum Beweis,
kdnnen meine zahlreiche und tiber zwanzig bandige, in
viele kulturelle Weltsprachen Uibersetzte Werke gezeigt
werden. Ich beherrsche nicht nur viele europdische,
muslimische, russische Sprachen, sondern auch alle
Idiomen, die im Territorium von Russland gesprochen
werden. Das alles bestétigt, dass ich im Kampf gegen
Bolschewismus ein Fachmann bin.“[3] Gleiche Gedan-
ken hatten auch die Schriftsteller, Publizisten, Verleger
in ihrem Schaffen in den Jahren 1918-1945des vorigen
Jh. welche dem Faschismus ,,nein“ sagten. Wie gesagt
wurde, der gemeinsamste-antifaschistische Geist verei-
nigt sich mit antibolschewistischem Geistunter einer
Idee. Die Vertreter dieser Literaturwaren sehr begabte
Schriftsteller, Dichter daneben auch unversohnliche,
kompromisslose Revolutiondre und Kampfer. In der
Lage der politischen Konfrontation zwischen den Kom-
munisten und Faschisten drickten die Schriftsteller die
Freiheitsideen und Geflihle der einfachen deutschen
Bauern und deutschen Biirger aus. Sie verfluchten den
Faschismus mit der Sprache der literarischen Werke. In
dieser Periode wurden viele bekannte deutsche Schrift-
steller, T.Mann, H.Mann, B.Brecht, L.Feuchtwanger,
B.Kellermann, H.Hesse und andere als Gewissen des
deutschen Volkes gewertet und schafften solche
Werke, die den festen Willen ihres eigenes Volkes aus-
driickten und erklarten der ganzen Welt das Innenwelt
des Faschismus und Nazismus, die schreckliche Ge-
fahr, welche sie der ganzen Menschheit bringen konn-
ten. Wegen ihrer Warnung wurden sie verfolgt, verhaf-
tet, ermordet oder ins Geféngnis geworfen. In dieser
Zeit in verschiedene fremde Lander emigrierte progres-
sive Menschen setzten ihre Arbeit, ihren Kampf auch
hier fort. Sie zeigten eine echte Burgerkiihnheit und
trotz der Folgen und Uberfalle schrieben sie neue
Werke.[4] In diesem Schreiben war die rechtvolle
Stimme von Aserbaidschan sehr Klar horbar. Die wert-
vollen Sohne des aserbaidschanischen Volkes, die
groRe Dienste im literarisch-kulturellen Leben hatten,
wie M.A.Risulsade, Dsch.Hadschibeyli, Hilal Miin-
schi, H.Baykara, A.lldyrym, K.Oder, A.Yurdsever und
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viele andere fuhrten ein Emigrationsleben durch die 4. Deutsche Literatur im Exil. Von H.Kesten,
Grenzen von der Turkei, Polen, Frankreich, Deutsch-  Miinchen, 1964,
land, Belgien, Italien und erklérten der ganzen Welt ei- 5. F.Weiskopf Unter fremden Himmel. Berlin
nen Kampf, den man “unabénderliches Aserbaidschan” 1948
nannte.[2] 6. K.Jarmatz. Literatur im Exil. Berlin, 1966
7. G. Dimitrov Die Offensive des Faschismus
Literaturverzeichnis und gegen den Faschismus. Moskau, 1935
1. Azorbaycan dilinin izahli ligati. 8. Geschichte der deutschen Literatur. / In fiinf
2. Azorbaycan legion adobiyyati. 2005, Bénden, Moskau Nauka, 1976.

3. OsadbayMohommad. Azorbaycan Demokra-
tik Respublikasi. //N.Atosi “Yiizilinsirlori*. Baki: Nur-
lan, 2007
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The paper discusses the growing significance of storytelling as a representation tool for individuals and com-
panies, emphasizing its role in communicative success or failure. It introduces a session conducted at Pavlo Ty-
chyna Uman State Pedagogical University and Summy State Pedagogical University (Ukraine) in October 2023,
aimed at enhancing the English teaching staff's storytelling skills. The primary objective was to develop and refine
methods and techniques for working with text and components of written and oral storytelling. The focus of the
sessions was on understanding crucial elements of a story, such as characters, place, events, conflict, author-audi-

ence dynamics, and their embodiment in the text.

Keywords: storytelling, classroom, educators, communicative success, communicati failure.

Nowadays storytelling has become alike a busi-
ness card of a person or a company. It is a marker of
failures or successes in communication (1; 2). We deal
with storytelling daily starting from routine small talks
about our affairs ending up with significant projects,
which reveal the image of our activities and ourselves
(3; 4). Respectively, the skill of developing storytelling
is gradually introduced in the English classroom start-
ing from small dialogues and narratives, and ending up

{

with thematic projects and stories of various genres (1).
This paper presents a session specially designed for
both English teaching staff to master their professional
skills of facilitating and developing storytelling with
the students whose level of English is advanced. This
session was realized at Pavlo Tychyna Uman State Ped-
agogical University and Summy State Pedagogical
University named after A. S. Makarenko (Ukraine) in
October 2023.

lustration 1.
Students and staff of the Faculty of Foreign Languages (USPU) with their short stories after the training session.

The purpose of the session is to develop and im-
prove the methods and techniques of working with text
and components of written and oral storytelling.

The first step of the session procedure involves the
focus on the classic structure of the story development
given below. The main point is to analyze what ele-
ments are crucially important for a story and what pa-
rameters it involves (e.g. characters, place, events, con-
flict; the interplay of the author and audience; commu-
nicative and pragmatic embodiment of these issues in

the text, etc.). The participants of the session are sug-
gested a range of Wh-questions to brainstorm ideas
about these elements of writing (e.g. What is the life
story behind the character's face? What are his biggest
fears? Why are you together now? etc.). Besides, the
students and staff are given a wide choice of possible
places and people to choose for their stories. They also
enjoy full freedom to develop the plots the way they
prefer.
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3. Climax

The turning point; the point of
greatest suspense or action.

2. Rising Action
Events before the climax;
Character's attempt to
solve the problem, but fails.

1. Exposition
Beginning of the story
that introduces:
1. conflict

2. character

3. setting

The structure or
organization
of events that make up
a fictional story.

4. Falling Action

Action and events that
occur after the climax

5. Resolution

End of the story
where the conflicts
or problems are
solved.

Illustration 2. The classical structure of a story

During this stage, the participants of the session
are suggested to focus their attention on the creative
personality of the writer, who works on a series of short
stories and is currently experiencing a creative crisis.
The teaching staff is asked to analyze the factors that
could affect the writer's burnout, as well as how to help
get out of such a crisis as if helping a student to get in-
volved in a story development.

The second step of the session presupposes brain-
storming concerning the quality and attractiveness of
the story and how to facilitate the students to develop
the ability to create bright characters, descriptions of
the place of action / unfolding events, and dialogues be-
tween heroes. The combination of visual, oral, physi-
cal, audial, and sensual is highly recommended (i.e.
some students can contribute to the story with their il-
lustrations, others with narration, performing skills, or
analysis, etc.). Thus, the participants of the seminar can
be asked to choose the roles of "an illustrator", "a nar-
rator”, "a compiler of dialogues", "a historian" or "a
character”. According to his status, everyone has the
opportunity to participate in the development of the
story according to its classical structure. Thus, the stu-
dents can be involved in cooperative activities and re-
veal their skills and abilities.

At this stage, the faculty and students have the op-
portunity to cooperate in the creative process of story-
telling, choosing the main and secondary characters,
the places where the events evolve, the main conflict
and ways to resolve it, as well as participating in the
creation of non-intersecting dialogues between the
characters. This phase of the session reveals students’
cooperative skills and teachers’ ability to facilitate the
whole process for the sake of creating unprecedented
stories.

At the next stage, the teachers’ function is to coor-
dinate story editing, making them coherent and cohe-
sive, and generally flow well. They joined their efforts
with the students to compose a full-fledged story.

In the end, each team had the opportunity to pre-
sent their story orally and act it out in front of the audi-
ence.

The session ended with a summary of the devel-
oped activities and an exchange of opinions regarding
the use of the proposed activities and tasks when work-
ing with students.

In conclusion, we would like to provide the feed-
back received from Olena Bahatska (SSPU) after the
training session, “The major goal of the master class
was nothing short of ambitious — to traverse the intri-
cate landscapes of narrative expression. In an era where
storytelling has become both a timeless art and a con-
temporary dynamism, Olha Sushkevych posed a com-
pelling inquiry: What differentiates a singular, mono-
lithic narrative from the rich tapestry of poly storytell-
ing, where multiple narratives converge and entwine?
It is a question that resonates deeply with the students
and scholars of English philology, who understand that
the mere turn of a page can lead to the discovery of pro-
found truths about the human experience”.
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Abstract

In today's fast-paced world of technology, serverless architecture is redefining the way we approach compu-
ting. This article delves into the key aspects of serverless architecture, comparing it to traditional server-based
systems and highlighting the benefits it offers in terms of streamlined deployment, accelerated development, and
technical prowess.
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In the fast-paced world of technology, staying ahead of the curve is a necessity, not a luxury. Embracing
serverless architecture signifies a transformative revolution in computing, challenging conventions, redefining de-
ployment processes, and pushing the development cycle to new frontiers. This is not an incremental step; it's a
paradigm shift. In this article, we'll delve deep into the world of serverless architecture, where streamlined pro-

cesses meet technical innovation, and time-to-market is measured in leaps, not steps.

1. Comparative analysis of Serverless and Serv-
erful Architecture

1.1. Comparing Serverless and Serverful: The
Paradigm Shift

Before we delve into the intricacies of serverless
architecture, it's crucial to understand the stark contrast
with traditional server-based systems. In a serverful (or
server-based) setup, applications are deployed on pre-
defined servers. This approach necessitates the manual
provisioning of servers, meticulous configuration, and
often elaborate infrastructure management. Scaling to
accommodate increased traffic is a manual process, and
the costs associated with maintaining these servers can
be exorbitant.

In contrast, serverless architecture abstracts the
underlying infrastructure, allowing developers to con-
centrate solely on coding. The serverless paradigm lev-
erages microservices, which are autonomous, fine-
grained functions. These microservices are inde-
pendently deployable, scalable, and managed by the
serverless platform. As a result, the entire deployment
process is transformed. The laborious and time-con-
suming server provisioning and configuration of tradi-
tional systems give way to a highly efficient and rapid
deployment process.

1.2. Streamlined Deployment Process: Unpack-
ing Microservices

Before the advent of serverless architecture, de-
ploying applications often required a painstaking, re-
source-intensive, and time-consuming endeavor. De-
velopers had to wrestle with provisioning servers, con-
figuring environments, and managing intricate network
setups.

With the introduction of serverless architecture,
the deployment process is revolutionized.

Microservices, the foundational units of serverless
applications, are the key to this transformation. Each
microservice serves a specific purpose, such as user au-
thentication, data processing, or content delivery.
These microservices are not only independently de-
ployable and scalable, but they are also managed by the
serverless platform. To put the impact into perspective,
consider a scenario where a complex monolithic appli-
cation would have required weeks or even months to
deploy in a traditional server-based environment. With
serverless microservices, this process can be completed
in minutes or hours. The result is a remarkable reduc-
tion in deployment time and an exponential increase in
deployment efficiency.

1.3. Analysis of Serverless vs. Serverful: The
Power of Abstraction

The critical distinction between serverless and
serverful architecture lies in the abstraction of infra-
structure. In serverless, the cloud provider dynamically
allocates resources, ensuring the application can auto-
matically scale in response to traffic fluctuations. Man-
ual intervention, which was once a necessity in server-
ful environments to adjust resources, has been elimi-
nated. This not only streamlines the deployment
process but also ensures that applications remain re-
sponsive during traffic surges without the need for
manual scaling.

Additionally, in serverless architecture, there's a
clear separation of concerns between infrastructure
management and application development. This sepa-
ration enables development teams to focus on coding
and building features, while the cloud provider takes on
the responsibility of managing the underlying infra-
structure. In contrast, traditional server-based systems
require significant effort and expertise to manage serv-
ers, networking, and system configurations.
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2. The advantages of Serverless Architecture

2.1. Development Efficiency: Unleashing the
Power of Code

The revolutionary impact on the development pro-
cess cannot be overstated. In a serverless ecosystem, in-
frastructure complexities are abstracted into oblivion.
Developers are free to dive headfirst into crafting code,
perfecting functionality, and delivering features at an
unprecedented pace. The laborious tasks of configuring
servers, managing security updates, and fine-tuning
network settings, which were once integral to the de-
velopment process in serverful setups, have been re-
placed by a laser-focused approach on writing code.

The key reason behind this efficiency is the elimi-
nation of infrastructure constraints. In serverful setups,
developers spent considerable time configuring servers,
managing security updates, and fine-tuning network
settings. Serverless architecture shifts the focus to code,
reducing the time and effort spent on infrastructure
management.

2.2. Autoscaling: Meeting Demand with Preci-
sion

One of the standout technical advantages of serv-
erless architecture is autoscaling. In a traditional server-
based system, scaling to accommodate increased traffic
requires manual intervention, often leading to either un-
der-provisioning or over-provisioning of resources.
This approach can affect application performance and
incur unnecessary costs.

Serverless platforms, on the other hand, excel at
dynamic resource allocation. They seamlessly adapt to
your application's needs, ensuring optimal performance
and cost-efficiency. When traffic surges, serverless
platforms automatically scale out to handle the in-
creased load, and when traffic subsides, they scale in to
conserve resources. This precision in resource alloca-
tion optimizes cost and ensures that your application re-
mains responsive under varying workloads.

2.3. Cost Optimization: Pay for What You Use

In traditional server-based systems, you're tasked
with the financial burden of maintaining servers, often
regardless of their utilization. Whether your servers are
actively processing requests or idling, the costs persist.
Serverless architecture introduces a refreshing change.
You pay only for the resources consumed during code
execution. If your code isn't running, you're not incur-
ring costs. This pay-as-you-go model eliminates the
need to provision and maintain servers around the
clock. The result is a cost-effective solution that aligns
your expenses directly with the usage of your applica-
tion, making it particularly suitable for workloads with
variable traffic patterns.

2.4. Distributed Computing: Microservices and
Fault Tolerance

The heart of serverless architecture is its reliance
on microservices. These autonomous, fine-grained
functions enable a distributed computing model, en-
hancing fault tolerance and resilience. In a traditional
setup, achieving comparable levels of fault tolerance
and resilience often required complex and expensive
infrastructure configurations. With serverless micro-
services, the distribution of tasks across multiple func-
tions and resources becomes the norm. This distribution
reduces the risk of a single point of failure. Even if one
microservice encounters an issue, it doesn't bring down
the entire application. Instead, other microservices con-
tinue to operate independently, ensuring the applica-
tion's overall stability and availability.

Conclusion

The impact of serverless architecture on the world
of computing is nothing short of revolutionary. It rede-
fines deployment processes, accelerates development
cycles, and offers a host of technical advantages that
make it a compelling choice for modern businesses. By
embracing serverless architecture, organizations can
streamline their deployment processes, enhance devel-
opment efficiency, and ensure cost-effective scaling to
meet evolving demands. In this age of rapid technolog-
ical advancement, the future of computing is here, and
it's called serverless. It's not just an evolution; it's a rev-
elation.
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Abstract

Nowadays, the biopolymer chitin and its derivatives have been of certain scientific interests. Due to unique
properties such as biocompatibility, biodegradability, nontoxicity, they have been applied in different fields: med-
icine, ecology, food industry and agriculture. All over the world, the shell of commercial crustaceans, the squid’s
gladius, the cuttlebone of cuttlefish, the silkworm pupa, the cockroaches, the biomass of microorganisms, diatoms,
and bee-pods can serve to isolate chitin and its derivatives (chitosan, chitin-glucan complex) on the production
scale. But, it has been established that the use of crustaceans as a source of chitin is very costly. At present, a
negative factor is the contamination of the shells with heavy metals and other toxic waste products, which tends
to increase. One of the sources of chitin and its derivatives can be the waste products of microbiological industry,
in particular, Aspergillus niger L—4 biomass, a by-product of citric acid production. According to various sources,
the cell wall of Aspergillus niger L—4 biomass may contain up to 30% of chitin, strongly bound to -glucan and
melanin in the chitin-glucan complex. The presence of B-glucan changes the properties of this biopolymer com-
pared to native chitin and gives the valuable opportunities for application of chitin-glucan complex. Thus, the
isolation of the chitin-glucan complex from the raw mycelium of the fungus Aspergillus niger requires low costs
and at the same time solves a number of problems associated with the processing of the by-product. A very urgent
task for the Republic of Belarus is to develop a technology for isolating the chitin-glucan complex from domestic

raw materials, namely from the by-product of citric acid production.

Keywords: chitin, chitosan, chitin-glucan complex, biocompatibility, biodegradability, demineralization,

deproteinization.

The excretion of radionuclides, toxic substances,
pathogenic microorganisms from the human body con-
tributes to healthy well-being and increasing lifespan.
In recent years, special attention has been paid to the
biopolymer chitin and its derivatives. Due to unique
properties such as biocompatibility, biodegradability,
nontoxicity, they have been applied in different fields:
medicine, ecology, food industry and agriculture. The
sources of chitin and its derivatives are the shell of
commercial crustaceans, the squid's gladius, the cuttle-
bone of cuttlefish, the silkworm pupa, the cockroaches,
the biomass of microorganisms, diatoms, and bee-pods.
In the Republic of Belarus, fungi, insect scum, earth-
worms can serve to isolate chitin on the production
scale.

One of the sources of chitin-glucan complex can
be the waste products of microbiological industry, in
particular, Aspergillus niger L—4 biomass, a by-product
of citric acid production. According to various sources,
the cell wall of Aspergillus niger L—4 biomass may con-
tain up to 30% of chitin, strongly bound to $-glucan and
melanin in the chitin-glucan complex.

The presence of B-glucan changes the properties
of this biopolymer compared to native chitin. Anti-
tumoral and wound-healthing properties, ability to treat
bacterial and viral diseases, ability to adsorb carcino-
gens, heavy and radioactive metals, ability to increase

storage period of food products are the valuable prop-
erties for application of chitin-glucan complex as an in-
gredient for therapeutic and prophylactic nutrition.

It has been established that in the Republic of Bel-
arus, the use of crustaceans as a source of chitin is very
costly. At present, a negative factor is the contamina-
tion of the shells with heavy metals and other toxic
waste products, which tends to increase.

Thus, the isolation of the chitin-glucan complex
from the raw mycelium of the fungus Aspergillus niger
requires low costs and at the same time solves a number
of problems associated with the processing of the by-
product. A very urgent task for the Republic of Belarus
is to develop a technology for isolating the chitin-glu-
can complex from domestic raw materials, namely
from the by-product of citric acid production.

Chitin was first isolated by A. Braconnot in 1811
from the cell walls of mushrooms and was named “fun-
gine”. In 1823, “fungine” was renamed into “chitin” by
A. Odier. Only in 1931 G. Rammelberg identified “chi-
tin” and “fungine” and gave these substances the com-
mon name “chitin”. Research of possible applications
of chitin began after the synthesis of chitosan in 1859
by C. Rouget [1].

The variety of practical applications of chitin and
its derivatives is illustrated by high bioactivity and de-
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gree of polymerization and acetylization. Chitin exhib-
its high reactivity in swelled state and this state can be
used to synthesise its derivatives.

Chitosan is an aminopolysaccharide, produced by
deacetylation of chitin. The amount of acetyl groups
can be described by the degree of deacetylation. Scien-
tists still argue about the terms “chitin” and “chitosan”
[1]. One of the important properties of chitin is poly-
morphism. Chitin can occur as three allomorphs,
namely the a-, - and y-forms. According to A. Komi
and R. Hamblin, the allomorphs differ in the orientation
of the micro-fibrils.

It should be noted that at present chitin, which is
isolated from the commercial crustaceans, has been
studied to the greatest extent; because of this chitin is
the most suitable material for synthesis of chitosan.

Chitin-glucan complex is a structural component
of the fungal cell wall. Different species of fungi are
known to have different structural compositions of chi-
tin and S-glucan making up the chitin-glucan complex
in its cell walls. Due to the existence of S-glucan and
melanin, chitin-glucan complex has useful properties.
The most important of them are the sorption ability to-
wards carcinogenic agents and radioactive substances
within gastro-intestinal tract [2].

An important property of chitin is its biocompati-
bility with human tissues, that allows to use it in medi-
cine. Biodegradability and ability to stimulate regener-
ative processes in wound healing increase the possibil-
ity of chitin application in medicine. The author [3]
notes that chitin has no allergic effect and is non-toxic.
Moreover, an important advantage of chitin is its ability
to dissolve in the human body under the influence of
lysozyme, that allows its use as a surgical suture mate-
rial for intracavitary operations.

Chitin and its derivatives demonstrate antitumoral
and immunostimulatory properties, which allow them
to be used for the production of apirogenic surgical
threads, contact lenses and skin substitutes [4].

The authors [3] have found an explanation for the
ability of chitin to reduce the growth of pathogenic mi-
croorganisms through the biopolymer's property of
sticking microbial cells together and facilitate the pen-
etrance of their cells. The author [3] has noted that chi-
tin's ability to produce infinitesimal quantities of hydro-
gen peroxide contributes to wound healing.

However, it should be noted that the mechanism
of action of chitin in human blood is not fully under-
stood. The authors [3] have presented the summary of
results of the interaction of chitosan with proteins and
nucleic acids, of the antiviral and antitumoral properties
of chitosan derivatives, of creation of micro- and nano-
particles of different structures, of the chitosan-contain-
ing preparations, bioresorbable surgical suture materi-
als.

The authors [2] have considered the possibility of
using chitosan in biotechnology and medicine due to
such properties of chitosan as biocompatibility and bi-
odegradability by using chitosan as a covering for
wound treatment, which allows to avoid additional dis-
infection of the wound surface.

Hypocholesteric activity of chitosan was demon-
strated in pre-clinical tests. It has been shown that the

addition of chitosan to the diet reduces levels of plasma
cholesterol. Research has shown that the use of chi-
tosan as a dietary supplement controls adiposity and
can lower cholesterol levels in the blood serum, but the
authors have made the important conclusion that chi-
tosan-based supplements cannot be recommended for
people with an allergy to crustaceans [5].

The amino groups in macromolecules of chitosan
make it more active and reactive. Due to ability of chi-
tosan to dissolve in dilute solutions of organic and min-
eral acids to form colourless viscous solutions, chitosan
is used in food industry as a thickening agent, jelly-
forming agent and complexing agent. This fact is ana-
lyzed in the process of protein extraction from the
flushing water in the ground meat industry.

Chitosan can be used as a stabilizer, in the creation
of edible packaging, for the clarification of juices, beer
and wine. Low-molecular weight chitosan is used as a
flocculant and clarifier for beer and wine, and high-mo-
lecular weight chitosan is used as a film forming agent
for food packaging. The authors [6] recommend using
of chitosan-based plastic food wrap for food packaging.
As a result of studies, it was found that the use of chi-
tosan-based plastic food wrap even with low concentra-
tions of chitosan can inhibit the growth of pathogenic
microorganisms and protect the product from the in-
gress of moisture.

Researchers from the US Department of Agricul-
ture Research Center in New Orleans suggest the use of
chitosan as a preservative to preserve the fresh taste of
beef, because carboxymethyl chitosan is consistent
with muscle proteins in meat and can bind iron atoms,
preventing their reaction with oxygen [7].

As a result of experiments [8] it was found that
chitin and chitosan are not inferior in their sorption ca-
pacity to other adsorbents used in wine industry, so
there is a possibility of using chitin and chitosan for ad-
sorption of phenolic compounds in white grape wine
production.

In the cosmetic industry, chitosan is used as a ge-
lation agent, film forming substance and anti-inflam-
matory agent. Chitosan-based shampoos give hair elas-
ticity, help relieve static electricity due to ionic adsorp-
tion, and can be used for skin disorders. The
antibacterial and hypoallergenic properties of chitosan
allow the develop creams for problematic skin, and the
gel-forming properties of chitosan can be used in the
production of gels and mousse for hair styling.

The disinfecting properties of chitosan allow it to
be used to protect fruits and vegetables from infecting
agent. The methods of using chitosan for post-harvest-
ing treatment of apples, oranges, strawberries, peaches,
cucumbers in order to prevent their infection with path-
ogens of various kinds of rots are proposed.

The preparations based on chitin-glucan complex
have been developed for pre-sowing treatment of seeds,
increasing the yield and resistance of crops to diseases.

Thus, according to literature, chitin and its deriva-
tives are unique natural biopolymers with many useful
properties: biocompatibility, biodegradability, nontox-
icity and bactericidal activity. These properties provide
an opportunity to apply these biopolymers in all fields.
But although a lot of research have been done, there are
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still a lot of unresolved issues. One of the main prob-
lems is the development of scientific-methodological
bases for analytical control of chitin, chitosan, its deriv-
atives as well as products containing these biopoly-
mers.

Currently, there are no technical requirements for
raw materials for isolation of chitin and for quality
characteristics of chitin in order to use it in a specific
field of industry or in medicine. Moreover, the raw ma-
terial base for chitin and its derivatives production is
insufficiently studied, the problem of chitin and its de-
rivatives production by ecologically clean wasteless
technologies is acute, and the issue of normative and
authorization documentation for products and sub-
stances containing chitin, chitosan, their modifications
are also important.

The results of research of the morphological struc-
ture, chemical composition and X-ray diffraction anal-
ysis of the chitin-glucan complex obtained from a by-
product of the citric acid production of Aspergillus ni-
ger L-4 biomass, as well as research of
deproteinization and demineralization parameters of
chitin-glucan complex extraction from it with the pur-
pose of its further application in food industry and ecol-
ogy have been described in [9].

According to the current epidemiological situa-
tion, it is also reasonable to extract chitosan or its mod-
ifications in order to investigate the possibility of using
it as a medicine to cure the consequences of coronavirus
infection.
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Today, the political and economic importance of
the water, chemical and oil and gas complexes for the
Republic is difficult to overestimate. The consistent de-
velopment of the oil and gas industry in the Republic
requires constant work to further improve pipeline sys-
tems, which are the most effective mode of transport of
hydrocarbon and other raw materials and products of
their processing. This task is especially relevant in light
of a number of major oil and gas pipeline projects being
implemented in Uzbekistan. It is known that at the pre-
sent stage of development of technology for the con-
struction of main pipeline systems, the welded method
of connecting sections is the main one. The quality of
welding work, along with other influencing factors, is
the basis for the further safe operation of the pipeline
transport system and its economic efficiency [1].

In the Republic of Uzbekistan, seamless and elec-
tric-welded (straight and spiral-seam) steel pipes are
currently used for the construction of pipelines, mostly
made of low-alloy steels, including thermally and ther-
mochemically hardened grades St20, 09G2S, etc. [2].
According to instructions VSN 2-124-80 and VSN 171-
84, pipelines can be laid continuously or in sections.
When constructing main pipelines, a sectional laying
method is used. Pipes arriving at field welding bases are
connected into sections 24-36 m long, after which the
sections are transported to the assembly site (route) and
welded into strings. All connections on the main
threads are made by butt welding; the use of backing
rings is not permitted. When connecting pipes into sec-
tions, rotary joints are used; when welding sections into
strands, non-rotary joints are used [3].

The use of internal centering devices makes it pos-
sible to mechanize the assembly operation more fully;
in addition, the assembled joint is completely accessi-
ble for welding, allowing the root weld to be performed
from start to finish without stopping or tacking, which
has a positive effect on the quality of the welded joint.
When connecting pipeline sections into strings, the use
of pipe layers and internal hydraulic centering devices
provides a high degree of mechanization of the assem-
bly process, however, welding work is usually per-
formed manually using electric arc welding. When as-
sembling and welding sections at field bases, mecha-
nized lines are used. The sections are assembled using
an internal centering device, which is used as a rotator.

The root weld is performed by manual electric arc
welding with coated electrodes, semi-automatic weld-
ing with flux-cored wire or in a carbon dioxide envi-
ronment. After completing the root welds, the assem-
bled section is transferred to the second stand, where
the joints are finally welded by automatic machines un-
der a layer of flux [3, 4].

According to international researchers conducted
by the International Welding Institute, the following
traditional arc welding processes will remain the main
ones when welding in field conditions: coated elec-
trodes; semi-automatic consumable electrode welding
using solid wire and flux-cored wire; submerged arc
welding; various options for electric contact welding.
For welding main pipelines, special electrodes are used
(YOHU-13/45, type D42A; VYOHMU-13/55K, type
946A; YOHU-13/55, type D50A; O3J1-6, type D46;
type D50A; type D50A, etc. ), used for welding in any
position and providing increased ductility, (mechanical
properties of welds), impact strength and resistance of
the weld metal to cracking at low temperatures (down
to -40 0C).

As welding materials when making rotary joints
by welding under a layer of flux, fluxes are used in ac-
cordance with TOCT 9087-8, AH-348A, AH-60, OCII-
45, AH-47, AH17-M, as well as ceramic fluxes in ac-
cordance with TOCT 30756-2001 KBC-19 and AH®-
32 and solid welding wires in accordance with TOCT
2246-70 CB-08T'A, CB-08[2A, Ce-10HMA, CB-
10HIO, CB-08MX, CB-08I'HM, flux-cored wires are
also used like the others (for example IIIT -AH24);
When forming a root weld, flux-copper pads and mov-
able flux pads are used [5].

In order to increase the productivity of pipeline
laying work, the process of welding joints is divided
into a humber of sequential operations. For example,
when making non-rotating pipeline joints, the flow-dis-
sected method has been used, when a team of assem-
blers and several teams of welders are simultaneously
involved. The responsibilities of the assembly team in-
clude assembling the joints using an internal centering
device. Following the assemblers, each of the welding
teams performs its own layer of the seam, and each of
the welders performs a certain section of this layer. The
free formation of the root weld is ensured by the action
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of surface tension forces, therefore the highest produc-
tivity among arc welding methods is ensured when
welding with solid wire in a protective atmosphere of
carbon dioxide.

When welding with coated electrodes, flux-cored
wire, under a layer of flux, the volume of the liquid bath
is larger due to the molten slag, which means the
productivity of these methods is lower. In order to en-
sure a high rate of welding work, gas-electric welding
is performed with two or more arcs. The stability of the
formation of weld metal in the lower, vertical and ceil-
ing positions, with uniform penetration of the edges and
the formation of a reverse bead on the inner surface of
the joint, is achieved by cutting the edges of the joint
with a blunting of 2-3 mm (bevel angle 20-250) and
moving the electrode with oscillations across the seam
(frequency 1,7-2,0 Hz).

When welding non-rotating joints, the current and
welding speed are changed synchronously with the po-
sition of the weld pool along the perimeter of the joint.
As an example, we can cite the welding mode of a fixed
joint in a carbon dioxide environment using solid weld-
ing wire of the Sv-08G2S, Sv-10GSMT brands with a
diameter of 1,2-1,4 mm. Root weld mode: current 150-
220 A, arc voltage 20-23 V, welding speed 15-20 m/h,
electrode oscillation amplitude 2,5 mm. Mode for per-
forming a filling or facing seam: current 140-200 A, arc
voltage 21-23 V, welding speed 7-15 m/h, electrode os-
cillation amplitude 10-14 mm. When arc welding in
shielding gases, pulsed arc welding gives the best re-
sults.

Powerful thyristor and inverter arc power sources
make it possible to synchronize the process of transfer-
ring metal droplets from the electrode to the weld pool

/ S
g 3
b
{ J# "
= S
i v/ V
%

with current pulses. Inverter technology provides flex-
ibility in arc control and metal behavior as it transfers
from the electrode to the molten pool, which improves
weld formation conditions, significantly reduces metal
spatter and increases welding productivity. Pipeline
construction experience shows that the most productive
and economical welding method in the field is flash butt
welding. Welded joints have the required mechanical
properties, while continuous reflow takes 70-90 sec-
onds. The power consumption for this type of welding
is 2,0-2,5 kwW/cm?, and the heated ends of the pipes are
upset at a speed of 10-15 mm/s.

TKVYC type units are designed for contact flash
butt welding. The main unit of stationary installations
of the TKVYC type is a one-piece assembly and welding
head, which has a ring transformer and a mechanism
for aligning the abutting edges with a hydraulic drive
for clamping, melting and upsetting of pipes. Due to the
high cost, the use of resistance welding machines is
economically justified with a high concentration of
welding volumes. Quality control of welding during
pipeline construction includes: certification of welders;
certification of technological maps for welding; ac-
ceptance criteria based on the results of non-destructive
testing and hydraulic tests of joints; monitoring compli-
ance with technological requirements. According to the
current regulations VSN 2-124-80 and VSN 171-84, in
critical areas, 100% of completed control acceptance
joints (KSS) are subjected to control of welds, Fig. No.
1. In other areas, random control is allowed. The main
methods of non-destructive testing used in pipeline in-
spection: magnetographic; ultrasonic; radiation; elec-
tromagnetic [6].
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Fig.1. Sample for control delivery stick.

An obligatory element of maintenance and repair
during the operation of pipelines is to determine the lo-
cation of a possible defect and the degree of damage to
the walls. As a result of the examination, the presence
and type of detected defects are determined. On dam-
aged pipeline sections, the following repair methods are
used: welding the damaged section using electric arc
welding; formation of high-strength fiberglass on the
surface of the pipe, which allows you to restore the
original load-bearing capacity of the pipe; the use of

overhead reinforcing elements, in which oval-shaped
patches are used, with a large perimeter-to-area ratio,
increases the leg and depth of penetration of the root of
the seam. Methods for repairing pipelines using explo-
sion energy are very promising. On the basis of indus-
trial tests, a complex of technological processes and
technical means for their implementation has been cre-
ated. Technological processes and technical means of
using explosion energy during the repair of pipelines
have passed the state examination for safety of use, the
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technical documentation has been approved by the
board of Uzsanoatkontekhnazorat [7].
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Introduction.

Today, the proliferation of communication tools,
simplification of their use and lower prices have led to
easier access to information [1]. Against the back-
ground of the growth of information and communica-
tion technologies and improving their quality, the vol-
ume of digital information is increasing in geometric
rows every year. The expansion of Internet access cre-
ates a revival in the growth of the volume of infor-
mation created and collected at a really huge pace.

The expansion of the Internet and easy access to
information are considered various means of distortion
and analysis of information.

One such tool is data analysis methods.

Material and method.

Data analysis - the field of mathematics and com-
puter science, engaged in the construction and study of
the most common mathematical methods and computa-
tional algorithms for obtaining knowledge from exper-
imental (in the broad sense) data; is a process of data
research, filtering, transformation and modeling in or-
der to obtain useful information and make decisions
[5].

The data analysis process is divided into the fol-
lowing steps [6,7,8,9]:

- Identification of the problem to be solved;

- Data collection;

- Data cleaning;

- Data analysis;

- Creation of a model corresponding to the prob-
lem;

- Visualization.

Data analysis is carried out in two directions:

- qualitative analysis through interviews and ob-
servations;

- quantitative analysis - by means of surveys and
experiments.

There are various methods for analyzing data.
These methods can be organized as follows:

Mathematical and statistical methods: descriptive
analysis, analysis of variance, regression analysis, fac-
tor analysis, discriminant analysis, time analysis;

Methods based on artificial intelligence and ma-
chine learning: artificial neural networks, decision trees
(decision trees), evolutionary programming, fuzzy
logic;

Visualization and graphical representation meth-
ods. Bar Chart, Bar Chart, Line Chart, Area Chart, Pie
Chart, Funnel Chart, Word Cloud Chart, Word Cloud
Chart, Radar Chart, Scattering Chart, Bubble Chart,
Gauge, etc.

Of the methods mentioned, recent ones are data
mining, which is used in a wider range.

Intelligent data analysis is becoming an increas-
ingly relevant area of research every year in all areas
of human activity: banking, insurance, government and
others.

Intelligent data analysis (through or data mining)
is the process of detecting in "raw" data previously un-
known, insignificant, practically useful and interpreted
knowledge (patterns) necessary for decision-making in
various areas of human activity. This definition is con-
sidered classic, but according to the researchers, it con-
sists of several errors:

For example, IBM SPSS ®, based on statistical
analysis and surveys, allows you to build effective pre-
dictive models of past trends and make accurate fore-
casts. IBM InfoSphere ® Warehouse provides search,
initial processing, and data source intelligence in a sin-
gle package to extract information from the source da-
tabase directly into the final report.

Recently, it has become possible to cluster (large-
scale) data processing to work with very large data sets,
which allows you to summarize the data mining results
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by groups and their comparisons in an even more com-
plex form. New tools and systems are available today,
including storage and processing [5].

You can analyze various datasets, including tradi-
tional SQL databases, raw text data, key/value sets
(stack), and documented databases. Clustered data-
bases such as Hadoop, Cassandra, CouchDB, and
Couchbase Server provide and support manual data ac-
cess in ways that do not match the traditional table
structure.

In particular, more flexible storage of the docu-
ment base gives a new direction in the processing of
information and complicates it. SQL databases tightly
regulate the structure and strictly follow the scheme,
which simplifies their queries and data analysis.

Documented databases that follow a standard
structure such as JSON, or files with some machine-
readable structure, are also easily processed, although
work can be complicated by a diverse and variable
structure. For example, in Hadoop, which processes
completely "raw" data, it can be difficult to detect and
extract data before processing and comparison.

The basic methods used for data mining describe
the type of data mining and its recovery operation. Un-
fortunately, different companies and solutions don't al-
ways use the same terms, which can add to the confu-
sion and perceived complexity.

Research of intelligent data analysis tools.

Let's look at some basic techniques and examples
of using certain data mining tools [8,9,10].

Association (or relation) is probably the most
well-known, familiar, and simple mining method. To
define models, a simple comparison of two or more el-
ements, often of the same type, is made. For example,
by tracking their shopping habits, they can be seen also
buying cream along with strawberries.

It is easy to create association or relationship-
based mining tools. For example, InfoSphere Ware-
house has a wizard that provides information flow con-
figurations for creating associations.

Classification (classification) can be used to get
an idea of the type of buyers, goods or objects by de-
scribing several attributes to identify a certain class. For
example, cars are easy to classify (sedan, SUV, con-
vertible), defining different attributes (number of seats,
body shape, driving wheels). Having studied a new car,
it can be attributed to a certain class. The same princi-
ples can be applied to recipients, such as classifying
them by age and social group.

In addition, classification can be used as input to
other methods. For example, you can use decision trees
to define a classification. Clustering allows common at-
tributes of different classifications to be used to detect
clusters.

Clustering. By learning one or more attributes or
classes, you can group individual data elements to-
gether. At a simple level, clustering uses one or more
attributes as the basis for defining a cluster of similar
results. Clustering is useful for identifying different
data because it is related to other patterns so that you
can see how similarities and ranges are consistent with
each other.

Forecasting is a broad topic that ranges from
predicting the bankruptcy of hardware components to
detecting fraud and even predicting the company's
profits. Joint data prediction with other mining methods
involves trend analysis, classification, model
comparison, and relationships. By analyzing past
events or copies, you can predict the future.

Sequential models often used to analyze long-term
data - a useful method of identifying or regularly
repeating trends in such events. For example, it can be
determined from information about buyers that they
buy certain sets of goods at different times of the year.
Based on this information, the customer's cart
prediction application can automatically assume that
certain items will be added to the cart based on the
frequency and date of purchase [9,10].

Decision trees. The decision tree associated with
most other methods (mainly classification and predic-
tion) can be used to support the selection of specific
data either within the selection criteria or within the
overall structure. The decision tree begins with a simple
question that has two answers (sometimes more). Each
answer leads to the next question, helping to classify
and identify data or make predictions.

Decision trees are often used with property classi-
fication information systems and prediction systems,
where different predictions can be based on past histor-
ical experience that helped build the structure of the de-
cision tree and produce results.

Combinations. In practice, only one of these
methods is very rarely used. Classification and cluster-
ing are such methods. The classification can be further
refined by clustering to determine nearest neighbors.
Decision trees are often used to construct and define
classifications that can be traced back to historical pe-
riods to define sequences and models [10].

Memory processing. With all basic methods, it of-
ten makes sense to record the information received and
study it later. For some methods, that's pretty obvious.
For example, sequential modeling and training analyze
historical data from various data sources and samples
for prediction purposes.

In other cases, this process may be more obvious.
Solution trees are rarely installed once and are never
forgotten. As new data, events, and data points are iden-
tified, additional branches or even completely new trees
may need to be installed [10].

Some of these processes can be automated. For ex-
ample, building a predictive model to detect credit card
fraud results in determining the probabilities that can be
used for the current transaction and then updating that
model when new (validated) transactions are added.
This information is then recorded so that a decision can
be made more quickly next time.
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