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UDC 633.161
INHERITANCE OF BREEDING CHARACTERISTS OF DURUM WHEAT (TRITICUM DURUM Desf.)
DURING HYBRIDIZATION IN THE CONDITIONS OF NAKHICHEVAN AUTONOMOUS REPUBLIC OF
AZERBAIUAN

Fatullayev Parviz Ulker

Ph.D., assistant professor. Head of the "Cereals, leguminous and technical culture” Laboratory of
the Institute of Bioresources (Nakhchivan) of the Ministry of Science and Education of the
Republic of Azerbaijan, City Nakhchivan

YIIK 633.161
HACJIEOBAHUE CEJIEKLJNOHHbIX TPU3HAKOB TBEPZOW TLLEHWLBI (TRITICUM DURUM
DESF.) [P TIBPYAN3ALIN B YCJI0BMSX HAXMHEBAHCKON ABTOHOMHOW PECTIYBJINKU
A3SEPBAVIPKAHA

lMapsus Yikep oibl @amysiiaes
KaHouoam cenbckoxo3aticmaeHHbId Hayk, doueHm. 3asedyrouiuli 1abopamopuell "3epHosble,
b6obosble u mexHuyeckux Kysabmyp" MIHcmumyma buopecypcos (HaxybisaH) MuHucmepcmao

Hayku u Obpazosarus AsepbatioxaHckol Pecnybuku. e. Hax4ybiBaH

Abstract

In the Nakhchivan Autonomous Republic of Azerbaijan, durum wheat (Triticum durum Desf.)
is of particular importance among grain crops. The creation of drought-resistant and highly
productive durum wheat varieties for rain-fed agriculture of the Autonomous Republic is the most
important task of breeding. Research on the selection evaluation of varieties, hybrid forms and
lines, and the suitability of using them as parent forms when crossing and breeding new varieties
was carried out at the Institute of Bioresources. The purpose of the research was to study and
identify samples of durum wheat based on a complex of economically valuable traits and to
identify the most valuable of them as the starting material for breeding varieties for drought
resistance. The conducted research made it possible to identify a number of hybrid forms and lines
of durum wheat, recommended for use in breeding when developing new productive and drought-
resistant varieties of durum wheat.

AHHOMauyus

B Haxu4esaHckol AsmoHomHol Pecnybuke A3epbalioxaHa cpedu 3epHOBbIX KyJbmyp
ocoboe 3HayeHue umeem msepoas nweHuya (Triticum durum Desf.). Co30aHue 3acyxoycmotyuBbix
U BbICOKONPOOYKMUBHbIX COPMOB mBepdoll nweHuUb! 0718 602apHO20 3emaedesuss aBmoHOMHOU
pecnybiuku asiaemca saxHelwed 3adadell cenekyuu. Vccaedosaqus No ceieKUUoHHOU OUueHKe
copmos, 2ubpudHbIX popM U JIUHUU, U NPULOOHOCMU UCNOJIb30BAHUS UX B KAYECMBE pOOUMEIbCKUX
$opM Npu CKpewuBaHuU U BbiBedeHuUU HoBbIX COpMOB NPoBodUIU B MIHCmumyme buopecypcos.
L{esnbto uccnedosaHull 6b110 U3yHeHue u BbigsaeHue 06paszyos8 maepool NWeHUUb! N0 KOMNJIEKCY
X0390CMBEeHHO-UEeHHbIX NPU3HAKOB U Bbl0esieHue Haubosiee UeHHbIX U3 HUX B Ka4ecmae UCX00H020
mamepuana 08 ceekyuu CopmoB Ha 3dcyXoycmol4yusBocme. [IpoBedeHHble UCC/Ie00BaHUs
N03B0/1U/IU BblOe UMb PO 2ubPUOHBIT popm u AuHUl MBepAol NWeHUUb], peKoMeHOYeMbIX 01
UCNOJIb30BAHUSA B CeleKYUU NPU BbiBEOeHUU HOBbIX YPOXAlHbIX U 3ACyX0yCmoU4yuBbIX COPMOB
mBepooll NWeHUUbI.

Keywords: durum wheat, varieties, hybrids, lines, crossing, selection assessment
Kntoyesble cnosa: msepoas nweHuud, copma, 2ubpudbl, JIUHUU, CKPeUuJUBAHUE,
CeseKYUOHHAs OUeHKAa

Bsederue. OO0HUM U3 BaxcHeluwux nymet? passumusd u 00CMUM*CeHUS] BbICOKUX pe3y/ibmamos B
ompacsu ,DGCIT)GHUQBO@CFT)BG ABJIFOMCSA CO30aHue U BHeapeHue B npou3306cm30 Ka4ecmsBeHHO HOBbIX



COpMOB 3epHOBbIX Ky/bmyp, 06/1a0arouux BbICOKOU YpPOXAUHOCMbIO B COYEMAHUU C BbICOKUM
KayecmsoM 3epHa U YycmoU4yuBOCMbO K HebaazonpusmHbiM  YCA0BUSM  BHewHeld cpedbl. B
HaxuyvesaHckol ABMOHOMHOU Pecnyb/iuke HemasnioBax)cHasi poJsib NpuHaodsexcum o3umold masepdol
nuwieHuUkl. Teepdas nweHuya s8ag9emcs sedyujell 3epHosod Ky/ibmypol U 3aHUMaem Bmopoe Mecmo No
NOCeBHbIM NJIOUWLA0AM U Basa0B80My cbopy 3epHa nocse o3umol Ms2KoUd nuweHuysl. B aBmoHomHoU
pecnybauke maepoas nuwieHuyd B030e/bIBAemMcss BO BCEX NOYBEHHO-KAUMAMUYECKUX 30HaX U
BbIPAUUBAEMCS KAK Ha 602ape, Mak U Ha OpouIdemMbiX 3eMJIsX.

Llenb uccnedosBaHull - usydeHue U BbisiBAEHUE 06paszuos maepooll NUeHUUbl N0 KOMNJIEKCY
X0350CMBEHHO-UeHHbIX NPU3HAKOB U BbloesieHue Haubosee UeHHbIX U3 HUX B Ka4yecmse UCXO0HO20
mamepuana 019 ceslekuuu copmoB Ha 3acyxoycmol4usocms. B 3adaqu ucciedosBaHull 8Xoo0usio
YCMAHOBUMb XApakmep HAC/Ae00BAHUST BAMHEUWUX CeneKUUOHHbIX NPU3HAKOB U NOJyYUmb HOBbIU
UCX0O0HbIU Mamepuas 0/18 0asibHedwed pabomsi no mBepooll nweHuubl. Co30aHue 3acyxoycmolyusbix u
BbICOKONPOOYKMUBHbLIX CcopmoB mBepool nuweHuubl 078 602apHo20 3emaedenus asmoHOMHOU
pecnybsiuku sB19emcs saxcHelwed 3adadell cesiekuuu, YycneuwHoe peuleHue Komopbil HeBO3MOMCHO 6e3
npuBiedyeHUs 0bWUPHO20 2eHOGOHOa MUPOBOU KOJIIeKuUU U NPasu/ibHo20 Noobopa pooumesibCKUx
popm 019 CKpewuBaHus.

Mamepuasibl, Memodbl u 06bekmbI ucciedoBaHul. OmobpaHHble Hamu pooumesibCKue GopMbl
NPUHADSIeXAm K pA3/IuUYHbIM 3KO02U4eCKUM epynnam. M3 padoHUpOBAaHHbIX COPMOB 0J1S1 CKPeWsUBAaHUST
npussieqeHbl Haubosiee pacnpocmpaHeHHble 8 asmoHOMHoU pecnybuke copma Karabakh u Kehraba.
Cpedu 06pasuos UHOCMPAHHO20 NPOUCXOXOeHus credyem ommemums Zedoni-3d56, Zatino,
Carolodeskaya. Bce obpa3zubl, B3amsle 018 2ubpudu3ayuu, S8/9HMCA BbICOKOYPOXCaliHbIMU, 0baadarom
PS0OM NOJIOXCUME/IbHbIX NPU3HAKOB U CBOUCMB, d MAKXe Xapakmepusyromcs cpedHel U BbICOKOU
3acyxoycmolyusocmeto [4, ¢. 7-12], ckpewusaHue bb110 nposedeHo B8 60 KombuHauyusx u3 Hux 10
06pamHbIX.

[Mocesb! ocyuwecmsianu 8py4Hyro, no 300 BCXOXUX ceMAaH Ha 1 M? 8 onmuMasibHbie 019 0aHHOU
30HbI CPOKU, m.e. 8 mpembel 0ekade okmsabps. DeHonocuqeckue HabooeHus, y4ems! U aHaau3bl
371eMeHmMoB CMPYKMYPbl YPoxasi NPOBOOU/IU, PYKOBOOCMBYSICh «MemoduyecKue yKazaHusi No Usy4eHuro
muposol Kosnekuuu nweHuusl.» [1]. CmeneHb domuHuposaHue (hp) KosudecmBeHHbIX Npu3HaKos
2ubpudamu Fr paccqumasisaau no popmyre, npedaoxcerHHol I.M.6etinom u P.E.AKmuHcom [5, ¢.321-324.].

:ﬂ__rfni 20e hp- cmeneHb domMuHuposaHus; F- CpedHsas apugpmemuyeckas eubpuda, Mp-CpedHss

apugpmemuyeckas oboux pooumerned,; Pr»- CpedHss apupmemudeckas Pooumers ¢ Haubosiee pazsumaim
NPU3HAKOM.

flo memoouke [.M. belna u P.E. AKmuHca 0adHa KoOJUYEeCMBEeHHAas KaacCcupukayus.
JlomuHupoBaHusi 8 ¢BA3uU C BenuquHol: hp= 0 —domuHuposaHue omcymcmayem, hp= 1,0-nosHoe
domuHuposarue, hp > 1,0 —cesepxdomuHuposaHue, hp < 1,0 —denpeccus, -0,5< hp < 0,5-npomexcmoyHoe
HacnedosaHue, 0,5 < hp 1-4yacmu4yHoe 0OMUHUPOBAHUE.

VicmuHHbIt 2emepo3uc (Iuem,) onpedengau no [.C. Omaposy [3, ¢.123-128].

hp =

F J
T'uct. % = P—JI *100%

[0e Fi —cpedHss apudmemudyeckass 2ubpuod, [uem %-UCMUHHBIO 2emepo3uc, P- cpedHss
apugmemuyeckas pooumess ¢ Haubosiee pazBumMbiM NPU3HAKOM. OUeHKa o6pasyos NO COOEPIHAHUIO
besnka u Jsu3uHa nposedeHa B Jsabopamopuu «3epHoBble, 6060Bble U MexHUYecKue KyJbmypbi»
WHcmumyma buopecypcos (Haxu4esaH) MuHucmepcmso Hayku u ObpazosaHus A3epbalioxaHcKou
Pecnybnuku. [ina onpedeneHus besnka B 3epHe maepdol NWeHUUbl UCNOJIb30BanU MHGpakpacHsil
aHanuzamop CIMEKTPAH-119 M. Cmamucmuyeckud aHaau3 3KCnepumeHmasbHbiX OaHHbIX NPOBOOUIIU
no memoouke b.A. [Jocnexosa [2] ¢ ucnosib3o8aHuem KomnsromepHol npoepammsi Excel 2016.

Pe3ynibmamei ucciedosarull. @epmusibHOCMb UBEMKOB 8 NPAMbIX U 06pAMHbIX CKPeuJUBAHUSIX B
cpedHem kKonebanucb om 19,2 0o 83,8 %. Bbicokas 3ass3bisaemocms (70,0-8,1 %) 2ubpuoHbix 3epeH
Habarodanack 8 kKombuHauusx Alinhca-84 x Sharq, Karabakh x Carolodeskaya, Turan x Zatino. Hamu
YCMAHOBJIGHO YmMO, Ko20a B Kayecmse MamepuHCKol ¢opmbl  bepymcsa MecmHble copma
3aB63bIBAEMOCMb 2UOPUOHBIX 38peH OMHOCUME/IbHO BbiUE, YeM B 06PAMHbIX KOMOUHAUUSIX.

HacnedosaHue cenekyUuoHHbIX NPU3HAKos. Hamu 6bi1a u3y4deHa Xapakmep HAc1e00BaHusl
OCHOBHbIX CeIeKUUOHHbIX NPU3HAKOB, MAKUX KAK NPOOO/IHUMEIbLHOCMb Be2emayuoHHo20 nepuodd,
BbicOomMa pacmeHud, NPOOYKMUBHAS KYCMUCMOCMb, YUC/I0 3epeH B KoJsioce, macca 1000 3epeH u macca
3epHa ¢ 00H020 pacmeHUus.



[podosmumenbHOCMb  Be2eMAayUOHHO20 Nnepuoda: BecemayuoHHbId nepuod sBJISemcs U3
BaxcHelwux nokazameseld copma, ocobeHHO Ha boeape, 20e oH B HeKomopol cmeneHu Busem Ha
3acyxoycmolyusocma.

AHanusz pezysibmamos 60 2ubpudHbIx KomMbuHayul NOKA3as, Ymo paxHHecnesocms y 2ubpudos Fi 8
bonbwuHcmBe caydaes (75,9 %) Hacnedyemcs npomexcymoqHo, 8,8 % 2ubpudos 0Kazasochb
PaHHecnesbiM uau bbiu Ha YypoBHe paHHecnesa02o0 pooumess, 12,1 % eubpudbl co3pesasnu no3oHee,
no3oHecnes020 pooumesns uau bbiiu Ha e2o YposHe, 4Hacmu4yHoe OOMUHUPOBAHUE omMeYvanock y 5,2 %
2ubpuoos. [ubpuobi, nony4eHHble om KombuHauyul Giorgio-12571 x Yagut, Yagut x Giorgio-12571,
Karabakh x Vugar, \ugar x Karabakh, Karabakh x Carolodeskaya, Carolodeskaya x Karabakh cospesasu
00HOBPEMEHHO CO CKopocnesol podumesibckold popmol iU oKasaaucb bosee CKOpoCnesbiMu, Yem
cKopocnesibil pooumerie.

A 2ubpuobi KombuHauyul Giorgio-12571 x Zedoni-3d56, Giorgio-12571 x Karaqilhciq 6biau
no3oHecnesbIMU, Yem no30Hecnesnas pooumesibckas ¢popma. [losHoe 0oOMUHUPOBAHUE NO30HeCneI0cmu
ommeyerbl y eubpuoos Turan x Giorgio-12571, Karaqilhciq x Giorgio-12571, Turan x Yagut. Ocobbil
UHmMepec npedcmassistom KomMbuHauuu ¢ y4acmuem obpasyos Giorgio-12571 u Yagut, y Komopbix
2ubpuobl U 06PAMHBIX CKPEUUBAHUSAX bbI/IU CKOPOCNEsbIMU U/IU OKA3A/IUCL HA YPOBHE CKOPOCNEI020
pooumeris.

[ubpudbl om peyunpPoKHbIX CKPeWUBAHUU B OOHUX C/Iy4asx UMeIu Makyr e O/uHy
Be2emayUoHHO20 Nepuoda, Kak u cKkopocnesas pooumesbCkas ¢opma, 8 Opyeux OHU YKJIOHS/IUCH B
CMOPOHY No30Hecnesnol podumesibckol GopMbl, WU e NPesbiuasu ux no no3oHecnesocmu u
CKOPOCNes0CmuU U/iU e 3aHUMAau NPOMeymoYyHoe NoJoxeHue. Bo Bmopom nokosieHuu Habstooancs
6o/1bWoU pasmax U3MeH4uBoCMU 3Mux nokazamesnel. B 2ubpudHbIX Nonyaauusax 0bHAPYMeHb! KaK
paHHecnesible, Mak u no3oHecnesibie Gpopmbl. OOHAKO B OCHOBHOM OHU 3AHUMA/IU NPOMEXCYMOYHOe
noJsiox3ceHue. PaHHecnesble ¢popmMbl Yauje BCe20 0KA3aIuCh B KOMOUHAYUsX ¢ y4acmuem Yagut u Vugar,
Komopble mo2ym bbimb peKomMeHO0BaHb! 0J18 CeeKyUU Ha CKOPOCNeIoCms.

Bbicoma pacmeHul. Bbicoma pacmeHull — BaxHbIU X0380CmBeHHo-buomo02u4eckull npu3Hakx,
obecneyusaroujul CoxpaHeHue BbICOKO20 YpOoXcas, Kak Ha 6oeape, mak u Ha opoweHuUU. B Hawux onbimax
VY eubpudos Fi msepdas nuwieHuuad dauwe sce2o Habaooanock csepxoomuHuposaHue (50,0 %) u
npomexcymoyHoe HaciedosaHue (27,6%) no daHHOMY npusHaky. A 8 10,3 % cay4aes eubpudsl 6biiu Ha
VPOBHE HU3KOPOC/020 poodumesnis unau ycmynaau emy u 12,1 % eubpudbl umesnu 4acmuyHoe
0OMUHUPOBAHUE.

Obpawaem Ha cebs BHUMAHUe MoOmM GAakm, 4Ymo BbICOKOPOC/bIe 2ubpudbl B8 6O/LWUHCMBE
cydaes  0OHAPYXUBAOMCA B KOMOUHAUUSX, 20e pooumesibCKue @opMbl  MAKXe ABJSHMCS
BbICOKOPOC/IbIMU. K MAKOBbIM MOXHO omHecmu KombuHauuu Carolodeskaya x Karabakh, Karabakh x
Tartar, Tartar x Karabakh, Karabakh x Tartar.

O0Hako cnedyem ommemums, 4mo 8 0MOoesibHbIX KombuHauyusax (Turan X Giorgio-12571, Turan x
k-99148, Turan X Zatino, Turan x Karaqilhcig ¢ y4acmuem CpeoHepoC/ibiX PoOUMesbCKUX (OopM
6s1a200apss  2emepo3uca Makxe NoSBISIOMCS BbICOKOPOC/ble 2ubpudbl, HU3KOPOC/bIe 2ubpuodb!
nosydeHsl 8 KombuHauusax Zedoni-3d56 X Qilchiqli-85, Alinhca-84 x Shargq.

B Hawux onbimax npeobsadarouie BHUMAHUE MamepuHCKol ¢opmMbl Ha HAC1e00B8aAHUE BbICOMBbI
cmebsis He Habsitooanock, xomsa 8 omoesibHbIX cydasx (Turan X Zatino, Zatino X Turan, Karabakh x
Carolodeskaya, Carolodeskaya x Karabakh, Karabakh x Tartar, Tartar x Karabakh) smo ssneHue umesno
mMecmo.

B F> 8 3a8UCUMOCMU OM BbICOMbI POOUMEbCKUX ¢popm u eubpudos Fi Habs1o0aemcs C/10#CHoe
pacuiensieHue no sbicome pacmeHul. OOHAaKo cpedHss Bbicoma eubpudos Fz bbiau 67U3KU K Bbicome
COJIOMUHbI POOUMENILCKUX POPM, M.e. 3aHUMAsIU NPOMEXCYMOYHoe nosioxeHue. Credyem ommemume,
ymo B omoesibHbIX KombuHauusx (Karabakh x Tartar, Tartar x Karabakh) ede y4acmsosasiu
BbICOKOPOC/IbIE COPMA, CPEOHSAS BbiIcoma pacmeHull bb11a Bbiwe, Yem pooumesibckue Gopmsi.

SnemeHmbl  NPOOYKMUBHOCMU — pdcmeHuld: B Hawux onbimax 3mo  3MOom  NPU3HAK
npeumyujecmaeHHo (69,0%) Hacnedosascs Nno  muny CBEPXOOMUHUPOBAHUS, NPOMEHCYMOYHOe
HacnedosaHue umenu 27,8 % eubpudos u sauwb y 3,2 % 2ubpudos HabaoOAIUCh Yacmu4yHoe
doMuHuposaHue. Haubosbwul eemepo3ucHbil 3ppgpekm bbin nosnydeH 8 kombuHayusx Qilchiqli-85 x
Karagilhcig, Yagut x Qilchigli-85, Zedoni-3d56 x Bahct, Tartar x Karabakh, Qilchiqli-85 x Mirbashir-50.
BenuyuHa 2emepo3uca kosnebasoce om 30,0 do 46,9 %. Cnedyem ommemums, Ymo eubpudbl om
peuunpokHbix KombuHauud Qilchigli-85 x Turan, Turan x Qilchiqli-85, Qilchiqli-85 X Karaqilhcig,
Karagilhcig x Qilchiqli-85, Karabakh x Tartar, Tartar x Karabakh coxpaHusnu BbicOKul 2emepo3ucHbil

apgdekm.



Yucno 3epeH 8 Kosoce B Hawux onbimax nepeobnadaroujuecss 6osbwuHCmMBso 2ubpudos Yucsio
3epeH B8 Kosioce (79,3 %) umenu eemepo3uc, NpoMexcymoyHbit mun HacredosaHue npossuiu 12,3 %
2ubpuodbl, YyacmuyHoe OOMUHUPOBAHUE U Oenpeccus ommeyeHo y 52 u 3,2 % eubpudos
coomBemcmBeHHO. BbiCOKasi cCmeneHb 2emepo3uca No 03epHeHHOCMU Kosioca Hab1rodanock y 2ubpudos
F1 nonyyeHHbIx 8 KombuHayusix Qilchiqli-85 x Bahct, Bahct x Yagut, Yagut x Turan, Karabakh x Kehreba.
BesiuquHa 2emepo3uca no 3mum KombuHauyusm Konebaaocb 8 abCcositomHbIX yugpax om 26,0 do 65,5
3epeH, 4mo coomsemcmsyem ux ysenudeHuro Ha 9,9-13,5%. B kombuHauusax Karaqgilhcig x Turan,
Alinhca-84 x Yagut 2ubpuds! ycmynasu xyowemy pooumesto Ha 1,0-1,1 3epeH. B Hawux uccie0o8aHusx
v bosbwuHcmBa  KombuHauyul (56,9 %) KpynHOCMb  3epHA  HACAedoBasiocb  NO  Muny
CBEPXOOMUHUPOBAHUS, NPOMEXCYMOYHOe Hac/1e0oBaHue umesnu 22,4 % 2ubpudos, NOHOE U Yacmu4yHoe
JOMUHUPOBAHUe UMesiu CoomBemcmBeHHo 5,2 u 15,5 % eubpudos. CpasHumesibHo BbICOKUU YpOBeHb
2emeposuca (6,3-9,4 %) Habrodascs y 2ubpudos 8 kKombuHayusx Turan x Zedoni-3d56, Turan x Zatino,
Karagilhcig x Turan, Tartar x Karabakh, Mirbashir-50 x Turan.

B peuyunpoKHbIX CKpeujuBaHusx aubpuobi sBedym cebs no-pazHomy. Tak, 8 kombuHauuu Qilchigli-85
X Turan 2ubpudb! Umesu NPOMeXCYmoYHoe HacaedosaHue, a 8 06pamHomM — CBepX00MUHUPOBAHUE. Takoe
e aseHue MoxcHo Habirooams 8 KomburHauusax Qilchigli-85 X Karaqilhciq, Karaqilhciq x Qilchigli-85,
Yagut x Turan, Karabakh x Tartar, Tartar x Karabakh.

Macca 3epHa ¢ 00H020 pacmeHust BJISIeMCs 0OHUM U3 2/IaBHEUWUX NPU3HAKOB XapaKmepu3yujux
CeNIeKUUOHHYH UeHHOCMb 2ubpuda. B Hawux onbimax npooyKmuBHOCMb pacmeHul 8 6osbuLUHCMBe
cayqaes (72,4%) Hacnedosasaack NO muny CBepxO0OMUHUPOBAHUS, B MeHbweld cmeneHu (3,8%)
omme4aemcs NPoOMexXymo4Hoe HacsedosaHue. [1osHoe u He NoJiHoe oMUHUPOBaHue bbiauy 6,9 u 5,2%
aubpuoos. Haubosbwum eemeposucom (40,9-52,3 %) obnadarom 2ubpudHble KombuHauuu Turan X
Qilchiqli-85, Qilchigli-85 x Karaqilhciq, Turan x Barakat. Ocobsiti uHmepec npedcmas/istom 2ubpuoHbie
KOMbUHAUUU, NOKA3bIBArOW4UE 2emepo3UCHbIl 3pdekm Kak B NpaMbIX, Mak U B8 06paAMHbIX
ckpewusaHusax. K makum cnedyem omuecmu  Qilchigli-85 x Turan, Turan x Qilchiqli-85, Alinhca-84 x
Yagut, Yagut x Turan, Karabakh x Tartar, Tartar x Karabakh.

B nonynauusx eubpudos F> ommeyeH wWUpOKol pasmax no cmeneHu BbIpaieHHOCMuU
KOJIU4eCMBEeHHbIX NPU3HAKOB NPOOYKMUBHOCMU. 1o cpedHemM 0aHHbIM Habrodaemcs pe3koe nadeHue
2emepo3uca B8 pesy/ibmame CHUMEHUS 2emepo3u20mHOCMU 3MOo20 NOKOJIEHUS, XOMS B pside C/Iy4aen
Habsirodaemcs eemepo3uc B CBA3U  pacujensieHuem pacmeHul U nosiBieHuem Hosblx, bosee
NPOOYKMUBHBIX POPM.

BblOesieHHble Hamu Hausyqwiue 2ubpudHbie JIUHUU NO psdy X03a(UCMBEHHO-UeHHbIX NPU3HAKOB
0asibHeUWY OUEHKY NOJYYU/IU B CeNeKUUOHHOM U Jlyquiue U3 HUX B KOHMPOJIbHOM NUMOMHUKAX.
Bbicokol  ypoXalHOCMbo, 3ACyX0yCcmoU4uBOCMbL), CpeoHel PoC/IoCMbo U YCMOUYUBOCMBH K
nosie2aHuro xapakmepusyromcs auHuu Giorgio-12571 x Turan, Alinhca-84 x Sharq, Karaqilhciq x Giorgio-
12571. INpu ypoxcae 30,9-35,0 u/2a oHu npesbicuiu cmaHoapm Ha 40,4 — 59 %. [pumevyamesibHo, Ymo
OHU MAK Xe Co3pesarom paHbWwe cmaHoapma Ha 3-4 oHs. JluHuu Zatino x Turan xapakmepusyromcs
CPABHUMEIbHO BbICOKOU YpOoXHaliHOCMbHO U CO3peBarom Ha 5-6 oHel paHbwe cmaHoapma. [lo cmeneHu
3acyxoycmolyusocmu BCe IUHUU OKA3aiuCh CpedHe U BbICOKO 3acyxoycmoldyuBbiMu. Bce BbioesieHHbIe
Hamu 2ubpudHble JIUHUU B HACMOSAWee BPpeMs NPoxoosam odsbHeluwee u3ly4eHue B8 YC/I0BUSX
Haxuyvesarckol ABmoHomHoU Pecnybauku.

BbiBOObI. [Ip0BEOEHHAS HaAMU CeeKUUOHHAA OUEeHKA Paz/iuydHbIx 2ubpudos, 2ubpudHbIxX AUHU U
copmoB mBepoas NWeHUUAd Kak pooumesbCKux popm 0715 CKpeuwusaHus N0380/1U/1a BbIO/IUMb NO pAdY
X0350CMBEHHO-UEHHbIX NPU3HAKOB 2UbPUOHbIe JIUHUU, UCNOJ/Ib30BAHUE KOMOPbIX B ceekyuu maepdol
NWweHUYbl NEPCNeKMUBHO.
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Abstract

This literature review synthesizes research on compliance and risk management in
international humanitarian organizations, emphasizing the need for adaptive compliance
frameworks and proactive risk management strategies. It explores the challenges of navigating
complex regulatory and operational landscapes, the ethical and legal considerations in crisis
contexts, and the potential of technology to enhance organizational practices. The review
underscores the critical importance of these elements in ensuring the effectiveness, accountability,
and sustainability of humanitarian efforts. It advocates for ongoing research into innovative
strategies and technologies to support the evolving needs of the humanitarian sector.

Keywords: Compliance, Risk Management, Humanitarian Organizations, Ethics, Legal
Challenges, Technology, Sustainability

Introduction

In the intricate and ever-evolving landscape of international humanitarian efforts, the concepts of
compliance and risk management stand as critical pillars ensuring the integrity, effectiveness, and
sustainability of operations. International humanitarian organizations, by their very nature, navigate
through some of the world's most challenging environments. These entities strive to provide relief and
support in situations marked by conflict, natural disasters, and severe socio-economic disparities. Amidst
such adversity, the potential for operational, financial, legal, and reputational risks escalates, making the
adherence to stringent compliance standards and the implementation of comprehensive risk
management strategies not merely beneficial but essential.

The essence of compliance within these organizations transcends the mere observance of laws and
regulations. It embodies a commitment to ethical principles, accountability, and transparency, ensuring
that every action taken aligns with both the letter and the spirit of humanitarian values. This
commitment is crucial in maintaining the trust and support of donors, beneficiaries, and the international
community at large. It serves as a safequard against the misuse of resources, ensuring that aid reaches
those most in need, while also protecting the organizations from legal entanglements and ethical
quandaries.

Risk management, on the other hand, involves a proactive and strategic approach to identifying,
assessing, and mitigating risks. In the unpredictable realms where humanitarian organizations operate,
the ability to anticipate and effectively manage risks can mean the difference between success and
failure. It is about ensuring continuity and resilience, enabling these organizations to fulfill their missions
even in the face of unforeseen challenges.

Together, compliance and risk management form the backbone of any successful international
humanitarian operation. They ensure that organizations not only survive in a complex global landscape
but thrive, making a meaningful impact on the lives of millions. As such, delving into the intricacies of
these disciplines offers valuable insights into the operational excellence and ethical considerations that
define the humanitarian sector today.

Theoretical Frameworks and Conceptualizations

Scholars have extensively explored the theoretical underpinnings of compliance and risk
management within non-profit and humanitarian contexts. Biermann and Koops (2017) provide a
comprehensive overview of the governance structures that underpin international humanitarian
organizations, emphasizing the role of compliance in ensuring ethical and legal adherence amidst diverse
regulatory landscapes. Meanwhile, Comfort, Boin, and Demchak (2010) delve into the complexity of risk
management in crisis situations, proposing a model that integrates resilience, coordination, and adaptive
capacity as key components of effective risk management strategies.



Research on compliance within humanitarian organizations often focuses on the dual challenges
of adhering to international norms while also respecting local laws and customs. Betts and Orchard
(2014) examine the tension between global standards and local realities, suggesting that flexible
compliance frameworks that can adapt to varying contexts are essential for operational success. On the
financial compliance front, studies by Othman and Rahman (2014) highlight the critical role of
transparent financial reporting and accountability in maintaining donor trust and ensuring the ethical
allocation of resources.

The unpredictable nature of humanitarian crises poses significant risk management challenges.
Kruke and Olsen (2012) analyze the vulnerability of humanitarian operations to external shocks,
advocating for a proactive approach to risk assessment and mitigation. Their findings underscore the
importance of contingency planning and the development of robust logistical frameworks to ensure rapid
and effective responses to emergencies.

Legal compliance and ethical considerations are intricately linked in the context of humanitarian
aid. Slim (2015) discusses the ethical dilemmas faced by humanitarian organizations, particularly in
conflict zones where adherence to international humanitarian law may be compromised. The study calls
for a principled approach to compliance that prioritizes the protection of civilian populations. Similarly,
Ferris (2011) addresses the legal challenges of operating in complex emergencies, emphasizing the need
for legal expertise in navigating issues related to sovereignty, consent, and the protection of aid workers.

The role of technology in enhancing compliance and risk management practices has emerged as a
significant area of interest. Wallace and Choularton (2014) explore the potential of information and
communication technologies (ICTs) in improving disaster preparedness and response. They argue that
technology can facilitate better risk assessment, real-time monitoring, and efficient resource allocation,
thereby strengthening compliance and risk management efforts.

Analysis and Results

Analysis of Compliance Challenges

The analysis of compliance challenges within international humanitarian organizations reveals a
multifaceted landscape where regulatory, ethical, and operational dimensions intersect. A critical finding
from the literature is the tension between global compliance standards and local operational realities.
Betts and Orchard's (20 14) work highlights this tension, emphasizing the need for adaptable compliance
frameworks that can be tailored to specific contexts without compromising global standards of
accountability and transparency. This adaptability is crucial in ensuring that compliance efforts are both
effective and culturally sensitive, thereby enhancing the legitimacy and impact of humanitarian
operations.

Financial compliance emerges as another significant challenge, with Othman and Rahman (2014)
pointing out the complexities of managing donor funds in accordance with both donor expectations and
legal requirements. The analysis suggests that robust financial management systems, coupled with
transparent reporting mechanisms, are essential in maintaining donor trust and ensuring the ethical
allocation of resources.

Risk Management Strategies

The literature review underscores the importance of proactive risk management in the volatile
environments where humanitarian organizations operate. Kruke and Olsen (2012) advocate for a
comprehensive approach to risk management that includes contingency planning, logistical
preparedness, and the development of adaptive capacities. Such an approach enables organizations to
respond swiftly and effectively to unforeseen crises, minimizing the impact on vulnerable populations.

A notable finding is the potential of technology to enhance risk management practices. Wallace
and Choularton (2014) explore how advancements in ICT can improve disaster preparedness, real-time
monitoring, and resource allocation. The analysis indicates that leveraging technology can significantly
strengthen the ability of humanitarian organizations to assess and mitigate risks, thereby improving the
overall effectiveness of their operations.

Legal and Ethical Considerations

The intersection of legal compliance and ethical considerations presents a complex challenge for
humanitarian organizations, particularly in conflict-affected areas. Slim's (2015) discussion on the
ethical dilemmas faced by these organizations highlights the need for a principled approach to
compliance that prioritizes the protection of civilian populations. The analysis suggests that navigating
legal challenges requires not only legal expertise but also a deep commitment to humanitarian principles.

Ferris (2011) further elaborates on the legal complexities of operating in emergencies, emphasizing
the importance of understanding issues related to sovereignty, consent, and the protection of aid



workers. The results indicate that addressing these legal challenges is critical for ensuring the safety and
effectiveness of humanitarian interventions.

Conclusion

The extended analysis of compliance and risk management in international humanitarian
organizations reveals a landscape marked by significant challenges and opportunities. The findings
underscore the need for adaptable compliance frameworks, robust financial management, proactive risk
management strategies, and a principled approach to legal and ethical considerations. Leveraging
technology emerges as a promising avenue for enhancing both compliance and risk management efforts.
As the humanitarian sector continues to evolve, these insights provide valuable guidance for
organizations seeking to navigate the complexities of their work effectively.
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Abstract

The logistics and transport industry is rife with complexities, ranging from the imperative of
maintaining equipment and ensuring secure operations to adeptly managing stringent shipping
deadlines. Consequently, a dependable enterprise resource planning (ERP) system proves
invaluable in meeting and overcoming these multifaceted demands.

Introduction

The logistics sector is making significant strides towards becoming a major player in the global economy.
The rapid growth of eCommerce and the globalization of markets have fueled the expansion of the transport
and logistics industries. To keep up with this growth, it has become imperative for these industries to consistently
monitor their assets, manage vehicle maintenance schedules, and handle upcoming bookings, payments, and
resources efficiently. However, challenges arise in tracking and scheduling maintenance, as well as managing
various aspects of logistics operations, given that some data is often manually stored in files. This raises the
question of how to streamline work processes in a manner that is both efficient and effective. The solution to
this challenge lies in adopting Enterprise Resource Planning (ERP) systems. ERP tailored for the logistics and
transportation sectors proves to be a comprehensive solution, addressing not only the aforementioned
responsibilities but also providing additional functionalities, all from a unified platform. This approach ensures a
seamless integration of various tasks, making the workflow more efficient and allowing for better control over
the entire logistics process.

At the same time, Enterprise Resource Planning (ERP) serves as an important tool for businesses,
facilitating the efficient organization and management of key operational components. Enterprises use
various ERP technology software solutions to effectively implement resource planning by integrating
various business functions into a single system. The primary responsibility of Enterprise Resource Planning
involves the control of several processes that significantly affect the operational efficiency of a business.
From a software perspective, ERP systems manage a number of functions, such as human resources,
order processing, inventory management, accounting, and customer relationship management (CRM). In
simpler terms, the role of ERP can be understood as a software solution that perfectly integrates various
functions, integrating them into a single system. This integration, in turn, simplifies operations and facilitates
the seamless distribution of critical information across the organization. [1, 457]

Additionally, Enterprise Resource Planning (ERP) solutions run on a shared database platform, acting as
a connecting hub for various business functions. This platform facilitates the use of multiple features by different
business units. Simply put, employees from different departments, such as accounting or sales, can depend on a
single source of information tailored to their specific needs, ultimately improving overall company performance.
As a result, ERP software is proving invaluable in sectors such as transportation and logistics due to the many
benefits it brings.

In essence, a transport and logistics company has the capability to oversee crucial business operations,
including enhancing customer satisfaction, efficiently managing logistics, optimizing resources, and
streamlining processes for maximal efficiency. The integration of ERP software becomes instrumental in
achieving these objectives, fostering client retention, and ultimately driving profitability.

Contents of the study

The logistics and transport industry operates within a dynamic landscape, where successful navigation
from one point to another involves managing a multitude of interconnected components. Providing reliable
transportation services adds another layer of complexity to the operational puzzle. In this ever-evolving
environment, expertise and adept implementation of strategies become crucial. The ability to seamlessly
integrate material handling processes, optimize packaging techniques, and maintain precise control over
inventory is essential. Furthermore, the effective utilization of warehouse solutions is pivotal for streamlining
operations and meeting the demands of a dynamic market. Transportation services, a cornerstone of the
industry, require not only timeliness but also efficiency. Navigating through the challenges of fluctuating fuel
prices, regulatory changes, and global events demands a strategic approach to ensure the uninterrupted
movement of goods from point A to point B. In essence, the logistics and transport sector is a multifaceted
industry where success hinges on the meticulous coordination of various moving parts. Adapting to change,



embracing technological advancements, and employing innovative solutions are key elements for businesses
seeking to thrive in this complex operational landscape.

Effectively managing the myriad aspects of a logistics and transport business can pose significant
challenges. To address this, the integration of logistics software emerges as a crucial solution. An ERP system
proves invaluable for companies in this sector, offering a range of benefits. Enterprise Resource Planning (ERP)
software plays a pivotal role in enhancing logistics across various domains, such as:

> ERP software facilitates enhanced inventory management by providing real-time insights into
stock levels, order processing, and demand forecasting. This ensures that businesses maintain optimal
inventory levels, reducing the risk of stockouts or excess holdings.

> With its integrated approach, ERP assists in streamlining supply chain management by
connecting various elements of the production and distribution processes. This coordination enhances
overall efficiency, reduces delays, and minimizes the chances of errors in the supply chain.

> ERP systems offer modules for transportation management, allowing companies to optimize
routes, track shipments in real time, and manage logistics partners effectively. This leads to improved
efficiency in transportation and shipping operations, reducing costs and delivery times.

> One of the significant advantages of ERP in logistics lies in its ability to provide accurate and
timely financial reporting. By consolidating data from different business functions, the software enables
better financial analysis and decision-making, fostering a more transparent and accountable financial
environment.

The implementation of a robust ERP system becomes a strategic move, enabling companies to identify
opportunities for efficiency improvements while mitigating errors that might incur substantial costs over time.
This approach not only enhances operational efficiency but also positions the company for a competitive edge
within the sector.

ERP systems play an important role in optimizing your logistics operations and bring high efficiency. Take
for example the scenario of monitoring a fleet of trucks. With the implementation of the ERP system, it is
possible to track the location of each truck in real time. This enables a strategic overview of available trucks and
facilitates accurate dispatch based on current positions. Improving business efficiency isn't just limited to truck
driving; an ERP system extends its benefits to various areas of your operations. In addition to real-time tracking,
an ERP system allows you to simplify inventory management, organize seamless order processing, and easily
create shipping labels. Together, these functions contribute to a more efficient and well-coordinated business
ecosystem. The versatility of an ERP system lies in its ability to optimize various aspects of your business processes
and foster an environment where operational efficiency becomes a defining feature. [2, 984]

Employing an ERP system offers the added advantage of cost reduction. Consider the scenario where you
rely on an Excel spreadsheet for inventory management, introducing the potential for errors that may incur
financial losses. By implementing an ERP system, real-time inventory tracking becomes feasible, preventing
situations of overstocking or understocking. This proactive approach aids in cost savings and enhances overall
operational efficiency. Moreover, the automation capabilities of an ERP system extend to tasks like billing and
invoicing, further streamlining processes and contributing to financial efficiency.

Another advantage of implementing ERP in logistics lies in its ability to elevate customer service
standards. This system facilitates improved communication, efficient resource scheduling, and enhanced
material tracking through the automation of routine tasks and the optimization of various processes. The
integration of an ERP system empowers businesses to swiftly pinpoint areas that require refinement in their
customer service initiatives. Additionally, it furnishes a comprehensive pool of visible data that can be
strategically utilized to enhance overall operational efficiency. By offering real-time insights into customer
needs, an ERP system enables businesses to craft tailored solutions that cater to individual preferences. This
proactive approach not only boosts customer satisfaction but also ensures that every interaction with the
company is characterized by top-notch service quality. The utilization of ERP in this context transforms data into
actionable intelligence, enabling businesses to consistently meet and exceed customer expectations in a
personalized manner.

In the absence of an ERP system, the transport and logistics sector grapples with a myriad of challenges.
Timely deliveries become a struggle, and operational costs escalate due to the pitfalls of manual coordination
errors. In order to enhance overall efficiency, organizations within this industry must relentlessly pursue
automation solutions. Implementing proper automation not only streamlines processes but also addresses issues
such as delivery delays and financial burdens associated with manual errors, paving the way for a more effective
and cost-efficient operation in the transport and logistics landscape.



1. Ineffective Transactions

In the absence of a robust ERP (Enterprise Resource Planning) system, transport and logistics
companies frequently grapple with operational inefficiencies, giving rise to a cascade of issues. These
challenges encompass elevated operational costs, protracted delivery timelines, and ultimately,
customer dissatisfaction. The integration of an ERP system is imperative for streamlining and optimizing
various facets of the logistics workflow, facilitating smoother coordination between disparate
departments, and enhancing overall operational efficiency. By leveraging advanced technologies and
data-driven insights, companies can mitigate inefficiencies, improve cost-effectiveness, and cultivate a
more responsive and customer-centric approach in the dynamic realm of transport and logistics.

2. Difficulty Tracking Inventory

In the absence of an efficient Enterprise Resource Planning (ERP) system, the transport and
logistics sector encounters a notable challenge in effectively monitoring inventory. The absence of an
integrated ERP system poses difficulties in tracking shipments, overseeing inventory levels, and efficiently
managing customer orders. The repercussions of this deficiency are evident in potential delays and
instances of lost goods, ultimately contributing to adverse effects on the financial aspects of the industry.
The implementation of a robust ERP system becomes imperative to streamline operations, enhance
visibility, and mitigate the risks associated with inadequate inventory tracking within the transport and
logistics domains.

3. Inaccurate statistics

A well-functioning and robust Enterprise Resource Planning (ERP) system is essential for the optimal
functioning of transport and logistics companies. The absence of such a system can lead to fragmented and
inaccurate data, hindering daily operations and impeding the ability to make informed decisions regarding
customers and suppliers. An adept ERP system offers automation that transforms raw data into actionable
intelligence, allowing leaders in the transport and logistics sectors to address identified issues proactively. This
not only provides valuable insights to executives but also ensures a consistent flow of accurate information, a
capability inherent in modern ERP technology.

By showing these reasons as the main problem, we can better understand the role of erp in the field of
transportation. Considering all the issues mentioned above, we consider the implementation of erp in the
logistics sector as a priority step.

Result

An ERP system offers many benefits for a logistics and transportation business. It delivers a
comprehensive set of integrated, customizable tools that can help you better manage complex processes
related to supply chains and logistics. With actionable data from a correctly implemented ERP, you'll be
able to streamline and optimize any process within your infrastructure. This increased visibility will
diminish the risk factors commonly caused by a disjointed system, allowing you to save time and money
whilst scaling your business. The smart integration of components increases total operational knowledge
with detailed reporting capabilities, enabling optimum results. 3 Key Traffic Management Features of an
Erp system are mentioned below:

1. Vehicle tracking is a crucial component of any effective transportation management system,
offering real-time insights that prove instrumental in optimizing various aspects of the logistics process.
The capability to monitor vehicles in real-time not only facilitates route optimization but also ensures the
efficient utilization of transportation resources. Beyond that, it serves as a valuable tool for overseeing
and enhancing driver behavior. In addition to the operational advantages, real-time tracking data plays
a pivotal role in elevating customer service standards. By harnessing this information, businesses can
provide accurate estimated arrival times for deliveries, thereby enhancing customer satisfaction. The
ability to offer precise delivery timelines contributes to a more transparent and reliable service, fostering
positive relationships with customers. In essence, the dynamic tracking feature in transportation
management systems goes beyond its fundamental purpose of route optimization. It emerges as a
multifaceted tool that positively impacts operational efficiency, driver conduct, and the customer
experience. As businesses increasingly recognize the significance of real-time vehicle tracking, they stand
to benefit not only in terms of streamlined logistics but also in the cultivation of a customer-centric and
reliable reputation in the market.

2. Efficient load planning is a crucial component of a well-rounded transportation management
system, ensuring the secure and safe transport of items to their destinations. The system must adeptly
strategize the loading process, prioritizing the arrangement of items on vehicles to enhance stability
during transit. Moreover, the optimization of vehicle utilization is a key goal, maximizing cargo capacity
for each journey. By carefully planning and organizing loads, a transportation management system



contributes to both the safety of transported goods and the overall cost-effectiveness of the logistics
process.

3. A comprehensive transportation management system must encompass robust reporting and
analytics functionalities to enhance operational efficiency. By harnessing data insights, organizations
can pinpoint trends and areas that require improvement within their transportation operations. The
integration of reporting and analytics tools also facilitates the measurement of driver and vehicle
performance, offering a holistic view of the overall transportation system. This data-driven approach
empowers businesses to make informed decisions, optimize resource allocation, and continually refine
their logistics strategies for enhanced effectiveness and competitiveness in the ever-evolving
transportation landscape.
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Abstract

This work highlights modern approaches to the study of quality of life in palliative oncology.
The basic principles for assessing clinical symptoms in cancer patients with advanced forms of
malignant tumors and their impact on the quality of life of these patients are presented. Aspects
of studying quality of life in clinical research and clinical practice are described. It has been shown
that the method of assessing the quality of life, being a simple and reliable way to determine the
impact of the disease on the patient’s condition, can increase the effectiveness of palliative
treatment.

Keywords: palliative care, quality of life, questionnaire.

Palliative medicine is a system of comprehensive care for incurable patients, the main goal of which
is to achieve the best quality of life for patients, control pain and other symptoms that aggravate their
condition, as well as solve psychological and social problems. Dynamic monitoring of quality of life allows
for full monitoring of the condition of an oncology patient and adequate correction of symptomatic and
supportive therapy programs [1,2].

Today, the problem of high morbidity and mortality from cancer is a worldwide problem. At the
same time, it is known that the main burden of therapeutic and moral responsibility for patients with
advanced forms of malignant neoplasms, who make up clinical group IV and for whom only supportive
(palliative) treatment is carried out primarily at diagnosis or in the process of treatment as the disease
progresses, lies with district oncologists, general practitioners, general practitioners at local clinics and
doctors at palliative care centers (hospice). At the same time, it is often difficult to adequately assess the
patient’s true condition, which is associated with many objective and subjective factors (such as, for
example, individual pain threshold, etc.).

The characteristics and degree of influence of various symptoms on the quality of life in modern
palliative care practice are based on the patient’s perception and are carried out using special tools. The
main requirements for questionnaires used in palliative medicine are fully applicable to questionnaires
for assessing symptoms. At the same time, accurate assessment and measurement of symptom intensity
in clinical trials allows us to study the mechanisms of symptom formation and compare the effectiveness
of treatment methods. Assessment of quality of life is widely used in clinical practice, because here, as in
clinical studies, an accurate and adequate assessment of the patient’s condition, his response to



treatment, palliative care programs and symptomatic therapy is necessary. In clinical practice, this
method makes it possible to monitor the dynamics of symptoms, investigate the cause and mechanisms
of their occurrence, develop an adequate treatment plan, and also determine the effectiveness of the
treatment measures taken. Symptom assessment tools include both questionnaires for assessing
individual and main symptoms, and single scales (verbal rating scales, visual analogue and digital rating
scales). The most commonly used symptom assessment questionnaire in palliative care is the Edmonton
Symptom Assessment System - ESAS, which allows assessing the manifestation of 9 leading symptoms
found in cancer patients: fatigue, pain, nausea, depression, anxiety, loss of appetite, drowsiness,
shortness of breath and general impairment. well-being [3,4].

Assessing quality of life in palliative medicine in general and in palliative oncology in particular has
its own characteristics. First of all, this concerns the choice of an instrument for assessing quality of life.
Such questionnaires are developed taking into account the following characteristics: the presence of
problems associated with the symptoms of the disease, the characteristics of the physical and
psychological status of patients and the patients’ limited ability to concentrate. In this regard, tools for
assessing quality of life in palliative medicine should be simple, concise and easy to fill out. The patient
fills out the questionnaire himself (self-assessment) and only if this is not possible - with the help of
relatives or medical personnel (proxy assessment). But it must be taken into account that the latter
option for assessing symptoms has low reliability. The most common and frequently used questionnaires
in palliative oncology include the EORTC QLQ-C15-PAL (European Organization for Research and
Treatment of Cancer Palliative Care Questionnaire) [5,6] and FACT (Functional Assessment of Cancer
Therapy) [7,8].

The great potential of the method for assessing the quality of life lies both in determining the
severity of pathological symptoms and in the method of individual monitoring of the condition of an
oncological patient (assessment of the overall quality of life and various functional indicators over a long
period of observation). At the same time, the basic principles for assessing leading symptoms are as
follows: 1) assessment of the symptom(s) obtained with the help of the patient; 2) use of special tools for
assessing symptoms (scales and questionnaires); 3) assessment of the symptom(s) over time; 4)
documenting all stages of symptom assessment.

The method of assessing the quality of life in clinical practice allows for timely correction of
palliative treatment in order to increase its effectiveness, thereby ensuring adequate psychological and
social assistance and the highest possible level of quality of life for the doomed patient during the entire
observation period.

It should be especially noted that quality of life indicators have independent prognostic significance
in determining the possible response to palliative treatment and patient survival. There is indicative data
on the relationship between quality of life and survival of cancer patients. At the same time, it has been
proven that high quality of life indicators lead to improved survival rates for cancer patients who undergo
maintenance therapy. The resulting quality of life indicators can be used to determine an individual
prognosis for a particular patient for various nosological forms of malignant tumors. When developing
rehabilitation programs for psychological and social support, the parameters of the quality of life of
cancer patients must be taken into account.

Thus, assessing quality of life in palliative oncology is a simple and reliable method for determining
the impact of the disease on the patient’s condition, including his physical, psychological and emotional
status. This comprehensive approach to assessing the patient’s condition makes it possible to develop
individual palliative care programs that make it possible to maximally cover the required amount of
medical and social support for each patient with cancer.
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Abstract

Information about the hearing status of patients who have suffered coronavirus infection
caused by the SARS-CoV-2 virus is currently varied and sporadic. There are no results from studies
conducted among the pediatric population.

Aim. To assess the state of hearing function in children who have had coronavirus infection.

Material and methods. In the city of Dushanbe, Republic of Tajikistan, 87 children aged from
3 to 17 years old who have had coronavirus infection. Audiological examination depending on age
included: otoscopy, registration of delayed evoked otoacoustic emissions (DEOAE), otoacoustic
emissions at the frequency of the distortion product (DAEPI), short-latency auditory evoked
potentials (SAEP), impedance measurement, tone threshold audiometry, speech audiometry in
silence and noise. According to the indications, the condition of the central parts of the auditory
analyzer was assessed.

Results. In 80 (92%) children, no pathology was detected during otoscopy. A type “A”
tympanogram was recorded in all children. The acoustic reflex was recorded in 49 (56%) children,
was not recorded at 1-2 frequencies in 27 (3 1%) children, was recorded only at 1 frequency or was
not recorded in 11 (13%) children. Otoacoustic emissions recorded in 83 (95%) children. Pure-tone
threshold audiometry data for all children were normal. Speech intelligibility in quiet and noise
was also within the normal range for most children.

Conclusion. There were no cases of hearing loss or signs of central auditory disorders in
children who had a new coronavirus infection. Due to the diversity of the clinical presentation and
long-term consequences of COVID-19, further study of the hearing status in such patients is
required.

Keywords: Sensorineural hearing loss, coronavirus infection, SARS-CoV-2, COVID-19,
hearing.

Introduction. Since 2020, an epidemic of a new coronavirus infection (COVID-19) began in many
countries of the world, including the Republic of Tajikistan. The epidemic caused by the SARS-CoV/-2 virus
has been declared a public health emergency of international concern by the World Health Organization.

The new coronavirus is an RNA virus belonging to pathogenicity group Il. The source of infection is
a sick person. The entrance gate is the epithelium of the upper respiratory tract and gastrointestinal
tract, transmission routes are airborne droplets, airborne dust and contact. SARS-CoV-2 is capable of
infecting various organs and tissues, but its primary target is type Il alveolar lung cells [1]. The neurotropic
effectis associated with the ability of the virus to penetrate cells that have ACE2 receptors, which include
cells of the brain and pituitary gland. Entry of SARS-CoV-2 hematogenously or through the ethmoid bone
plate can lead to brain damage. Anosmia is considered as evidence of the neurotropism of the virus [2].

Symptoms of the disease are similar to those of an acute respiratory viral infection: hyperthermia,
cough, shortness of breath, fatigue, chest congestion, sore throat, hyposmia and anosmia. The disease
can have varying degrees of severity: from mild (upper respiratory tract damage) to extremely severe
(pneumonia, sepsis, DIC, shock), with up to 50% of those infected experiencing the disease
asymptomatically. Children get sick less often and have less severe clinical symptoms [3].

It has been proven that many types of both viral and bacterial infections can cause hearing loss.
However, previously known coronaviruses, such as SARS (severe acute respiratory syndrome) or MERS
(Middle East respiratory syndrome), did not cause hearing impairment. Due to the high spread of the new



coronavirus infection, which has caused a global pandemic, the question arises whether it could be the
cause of pathology of the auditory analyzer.

In June 2020, several young Iranian patients (22 to 40 years old) experienced hearing loss, tinnitus,
and dizziness due to mild COVID-19 [4]. In October 2020, the medical journal BMJ Case Reports published
a case report of a 45-year-old British man who developed tinnitus and sudden hearing loss in one ear
after severe COVID-19. After a course of hormone therapy, hearing was partially restored [5]. It is
impossible to prove that COVID-19 directly caused this patient's hearing loss, but the study authors
suggest it is likely because he did not receive any medications with potential ototoxic effects during
treatment.

C. Degen et al. (2020) presented a clinical case of acute hearing loss (deafness on one side and
severe hearing loss on the other side), which occurred against the background of pneumonia in a 60-year-
old patient with coronavirus infection. In addition to hearing problems, the patient complained of severe
bilateral ear noise. Magnetic resonance imaging of the temporal bones showed a pronounced
accumulation of contrast in the area of the cochlea, which experts associated with the presence of a
bilateral acute inflammatory process in the inner ear. Due to the high risk of cochlear obliteration, the
patient immediately underwent cochlear implantation surgery [6].

There have been cases of unilateral hearing loss that occurred against the background of a new
coronavirus infection [7, 8]. At the same time, a course of corticosteroids in some patients provided
partial restoration of hearing [5, 7], but in other situations it was ineffective [8].

The virus was detected in the middle ear ossicles during autopsy of the temporal bones in two out
of three patients with COVID-19 [9].

The results of a survey of patients who suffered a new coronavirus infection, conducted in the UK,
cannot be ignored. It turned out that about 13% of patients reported problems with hearing and/or the
presence of tinnitus. At the moment, not all of these patients have undergone full audiological testing
due to the difficult epidemic situation. Therefore, the final results of assessing the hearing status of
patients in this group are still unknown [10].

Two studies analyzed not only the presence/absence of hearing pathology after COVID-19
infection, but also audiometric parameters of hearing status, such as tone hearing thresholds,
otoacoustic emission (OAE) characteristics, and impedance measurements [11, 12]. Both studies
compared the hearing status of patients with coronavirus infection with the hearing status of healthy
control group participants. A statistically significant difference was revealed in the characteristics of
otoacoustic emission (OAE) at high frequencies between the two groups, while the OAE amplitude was
worse in patients of the main group. M. Mustafa also notes a statistically significant increase in the
hearing threshold in patients of the main group at frequencies of 4000 Hz, 25 dBnHL compared with the
average threshold in control patients of approximately 15 dBnHL. Disadvantages of the design of this
study include the lack of baseline testing, non-randomization of groups, and lack of adjustments for age
and gender [11].

In general, it should be recognized that in the literature, reports on the state of hearing after
COVID-19 infection are still scattered and isolated. Some review articles devoted to this problem
emphasize the paucity of information on the occurrence of hearing loss after the disease, as well as the
paucity of audiological data [13]. At the same time, despite the extensive experience gained in treating
patients with a new coronavirus infection, we still do not know much about the pathogen. One of those
unknowns is the potential long-term health consequences for people who survive the disease. More
research is needed both to examine the acute effects of COVID-19 and to understand the long-term risk
to auditory and vestibular function. The available data on the impact of the new coronavirus infection
on hearing is mainly obtained for adults. There are currently no results from similar studies conducted
among the pediatric population.

The purpose of the study is to assess the state of hearing function in children who have suffered a
new coronavirus infection.

Material and methods. The study was conducted in the city of Dushanbe (on the basis of the ENT
clinic of the National Medical Center "Shifobakhsh").

A total of 87 children aged from 3 to 17 years, 44 boys and 43 girls, who had a laboratory-
confirmed new coronavirus infection, were examined. Children are distributed by age groups as follows:
3 years - 18 children, 4-6 years old - 12 children, over 7 years old - 57 children. At the time of the study,
all children had a negative PCR test result and did not present complaints characteristic of an upper
respiratory tract infection; There were no complaints of hearing loss either during or after the disease.



Clinical variants of the course of COVID-19 were distributed as follows: 21 (24%) children were
asymptomatic (7 children under 3 years old, 2 children 4-6 years old, 12 children over 7 years old), 61
(70%) children had infection manifested itself in the form of acute nasopharyngitis (9 children under 3
years old, 11 children 4-6 years old, 41 children over 7 years old), 5 (6%) children over 7 years old had
pneumonia without respiratory failure. In 83 children the disease was mild (18 children under 3 years
old, 12 children 4-6 years old, 53 children over 7 years old), 4 children over 7 years old had a condition
of moderate severity. Additional neurological and general symptoms of the disease were headache (in
14 cases); weakness, apathy (in 7 cases); pain in the back and legs (in 2 cases); confusion (in 1 case); loss
of appetite (in 1 case). 9 (10%) children had anosmia during the disease. The duration of the disease was
less than 1 week in 4 (5%) children, in 29 (33%) children - 1-2 weeks; in 31 (36%) children - 2-3 weeks, in
23 (26%) children - more than 3 weeks. Azithromycin was received by 6 children, of which 1 child with
pneumonia additionally received amikacin (drugs with a potential ototoxic effect).

The period that elapsed from the moment of recovery from COVID-19 to the time of audiological
examination was less than 1 month in 23 (27%) children; 1-2 months - in 21 (24%,) children; 2-3 months
-in 16 (18%) children, 3-4 months - in 14 (16%) children; 4-6 months - in 13 (15%) children.

All children underwent registration of delayed evoked otoacoustic emission (DEOAE), otoacoustic
emission at the frequency of the distortion product with a stimulation intensity of 65/55 dB SPL (DAEPI),
tympanometry (in children under 6 months a probing tone of 1000 Hz was used, over 6 months - a tone
of 226 Hz ), children over 6 months of age underwent acoustic reflexometry. Registration of short-latency
auditory evoked potentials (SLEPs) with determination of the detection threshold of the V peak,
assessment of the morphology of the response, latent periods of SSEPs, and interpeak intervals was
performed in 5 young patients in a state of natural sleep. The results of objective tests were
supplemented by behavioral audiometry data: for children over 5 years of age, the study was carried out
using a standard method, for children aged 2 to 5 years - in the format of play audiometry, for children
under 2 years of age, audiometry with visual reinforcement was performed.

In 17 young children (under 3 years of age), auditory-verbal development was assessed using the
LittlEARS (Early Child Hearing Behavior Assessment) and PEACH (Parents' Evaluation of Aural/Oral
Performance of Children) questionnaires, which were completed by parents [14, 15]. The condition of
the central parts of the auditory analyzer was assessed 50 patients over 4 years of age: parents filled out
the Fisher screening questionnaire to identify central auditory disorders, and speech audiometry was also
performed in the format of monaural testing. The study was carried out with headphones at a
comfortable volume level using speech tables of one- and two-syllable words depending on age; When
testing in noise, equal intensities of speech and noise signals were used. Speech intelligibility of 80% or
higher was considered normal speech testing performance. Normative data from the Fisher
questionnaire vary depending on the age of the child. For all age groups, the lower limit of the norm for
the Fisher questionnaire is 67.8 points [16].

Children suspected of having central auditory disorders (low speech intelligibility and/or low scores
on the Fisher Questionnaire) underwent additional testing of the functional state of the central parts of
the auditory system. This testing included several tests: a binaural interaction assessment, a dichotic
number test, a pause detection test, and a speech study against the background of ipsilateral
interference. Binaural interaction assessment was performed using binaurally alternating speech (BIS).
As speech material, tables of 10 monosyllabic words corresponding to the child’s age were presented.
Binaural intelligibility was assessed by alternating presentation of the signal: the first part of the word
was presented to one ear, and the second part to the other ear. Normally, the intelligibility of
monosyllabic words presented in the BBR format is at least 80%. When performing the dichotic number
test, one number was simultaneously presented to each ear (single-digit numerals were used for children
4-6 years old, double-digit numerals were used for children over 6 years old); The child’s task is to repeat
both numbers in any order. We used two tracks of 10 pairs of numbers each (the first was training, the
second was testing). Correct reproduction of at least 80% of pairs was taken as the norm [17]. Low-
redundancy monaural speech testing was carried out in the format of the Russian matrix phrase test
(RuMatrix - Russian Matrix Sentence Test) in silence and against the background of ipsilateral noise using
the full (for children over 10 years old) or simplified (for children under 10 years old) version [18, 19 ].
Normally, 50% noise intelligibility in the RuMatrix test is —8.8+0.8 dB SNR. For the simplified version, the
standard indicators depend on age and are: —7.4+41.7 dB SNR in children 5-6 years old;, -8.7+1.7 dB SNR
in children 7-8 years old;, —9.2+0.9 dB SNR in children 9-10 years old. Temporal characteristics of hearing
were assessed using the pause detection test modified by R. Keith (2000) (Random Gap Detection Test).
During the test, tonal stimuli were presented at frequencies from 500 to 4000 Hz, into which pauses



lasting from 2 to 40 ms were inserted. The patient determined whether the stimulus sounded like one
sound (without a pause) or two sounds. Normally, the pause detection threshold does not exceed 20 ms.

Results. For 49 (56%) children, the medical records contained data on a negative result of universal
audiological screening of newborns (UAE registered), 5 (6%) children did not undergo screening, and 33
(38%) children had no data on screening . There were no children with a positive result of audiological
screening (OAE not registered), as well as children with verified hearing loss before the onset of the new
coronavirus infection in the study sample.

According to otoscopy: one child had mild hyperemia of the eardrum on one side; in 6 children -
retraction of the eardrum; Another child has scars on the membrane. In 80 children, otoscopy did not
reveal pathological features.

A type “A” tympanogram was recorded in all children. The acoustic reflex during ipsilateral
stimulation was recorded in the range of 500-4000 Hz on both sides in 49 (56%,) children, not registered
at 1-2 frequencies in 27 (31%) children, recorded only at 1 frequency or not recorded at allin 17 ( 13%)
children. The period since recovery in children with an unregistered acoustic reflex averaged 6.8+5.9
weeks, and in children with a registered reflex - 10.2+5.5 weeks.

TEOAE was not registered on one side in 2 children, in 85 children it was registered on both sides.
In one child, TEOAE was not recorded in both ears, in another child - in one ear (in these children, TEOAE
was recorded on both sides, and the audiogram thresholds were within normal values). In 85 children,
OAPE| was recorded on both sides.

Pure-tone threshold audiometry data for all children corresponded to the norm; hearing thresholds
did not exceed 25 dB HL at frequencies of 250-8000 Hz.

Based on the results of recording ABR in 5 children, visual detection thresholds for the V/ peak
were obtained within the range of 10-20 dB nHL, while the interpeak intervals and absolute latencies of
the peaks corresponded to normative values, and the peaks themselves had a typical morphology.

The results of speech testing showed that speech intelligibility in quiet and noise, on average for
the group, corresponded to the norm. At the same time, 10 children had speech intelligibility rates below
the norm (less than 80%).

Discussion. The data from pure-tone threshold audiometry, as well as registration of CVEP,
confirmed the preservation of hearing thresholds throughout the entire frequency range studied in all
children. The results of registration of otoacoustic emissions also indicate the absence of damage to the
auditory receptors of the cochlea, namely the outer hair cells. When examining hearing in adults who
had coronavirus infection, there was an increase in hearing thresholds at frequencies of 4-8 kHz [11] and
a statistically significant decrease in the amplitude of TEOAE at high frequencies compared to this
indicator in participants in the control group [12]. In our study, children did not reveal statistically
significant differences between hearing thresholds at different frequencies; OAE registration also did not
reveal any peculiarities in the frequency characteristics of either OAPEI or TEOAE. There are currently no
results of hearing measurements in children who have had COVID-19 in the literature.

4 children were identified for whom OAE was not registered: 2 children did not have TEOAE, and
2 others had OAEI. At the same time, in children with the absence of one type of OAE, another type of
OAE was registered and the hearing thresholds corresponded to the norm, which confirms the absence
of pathology of the auditory analyzer. One of the hypotheses that may explain this clinical finding is
middle ear dysfunction after a previous illness, which is not detected by tympanometry, but affects the
registration of OAE. The same hypothesis can be taken into account when analyzing the absence of
normal results of recording the ipsilateral acoustic reflex, which was noted in 13% of cases. It is
noteworthy that in these cases less time passed from the moment of recovery compared to children in
whom the reflex was recorded. Another possible explanation for the acoustic reflexometry data is the
effect of the new coronavirus infection on the central nervous system. This assumption requires
prolonged observation of these patients. However, it is important to note that all children had normal
speech intelligibility, which does not confirm the hypothesis of viral damage to the central parts of the
auditory system.

Thus, our examination did not reveal any impairment of auditory function, either peripheral or
central, in children who had suffered a new coronavirus infection. Taking into account the currently
available literature data on hearing disorders occurring after COVID-19 in adults, and the lack of such
information in children, it can be assumed that the damaging neurotropic effect of the SARS-CoV-2 virus
in children is compensated by mechanisms of increased neuroplasticity characteristic for children [20].
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Abstract

We studied and analyzed data on the prevalence of ischemic stroke in Almaty (stroke center
of the clinic) from January 2022 to January 2023. During this period, 423 patients with a clinical
diagnosis of “Acute cerebrovascular accident” applied to the stroke center, of which 126 patients
were diagnosed with cerebral infarction. We selected 78 cases where ischemic stroke developed.
The Rankin, Ashworth, Rivermead scale involves the use of data obtained as a result of examining
the neurological status of a patient with a stroke using the NIHSS scale. Early recovery of
movement disorders depends on the correct and consistent initiation of such measures as
positional treatment, passive and active therapeutic exercises, and verticalization. Rehabilitation
specialists , relatives and friends can help restore impaired functions after an ischemic stroke and
adapt to social activity.

Relevance

Stroke still remains the most important cause of morbidity and mortality in the population.
According to expert estimates from the World Health Organization (WHQO), stroke is the second
leading cause of death in the world. Every year, cerebral stroke affects 5.6 to 6.6 million people
and claims 4.6 million lives. In addition to its absolute medical and social significance, stroke also
causes significant economic damage, developing in people of working age. Disability due to stroke
ranks first among all causes of primary disability. The medical and social significance is significantly
increasing due to a clear trend towards the aging of the population and an increase in the
proportion of elderly people, in whom the frequency of chronic progressive forms of
cerebrovascular accident (CVA). nrimarilv ischemic. is increasina [1 1.



Disability due to stroke ranks first among all causes of primary disability. According to WHO
expert estimates, the creation of an adequate system of care for patients with stroke will make it
possible in the coming years to reduce mortality during the 1st month of the disease by 20% and
ensure independence in everyday life after 3 months. after its initiation in at least 70% of surviving
patients [ 2 ]. The quality of life in ischemic stroke (IS) depends on the severity and course of the
stroke, the duration and complexity of the stages of rehabilitation treatment. To improve the
quality of life of patients with IS, assessment of lost functions is necessary [3 ]. Stroke is a medical
and social problem, which is why real efforts to organize effective preventive measures and
improve the system of providing medical care to patients with a stroke are so significant and
important.

Keywords: ischemic stroke, rehabilitation measures, early stage of rehabilitation, disability,
rating scales.

Purpose of the study

To study effective rehabilitation measures at an early stage after ischemic stroke.

Research methods

We studied the materials of the stroke center of a multidisciplinary clinic in Almaty (Kazakhstan)
for 2022 - 2023. 234 medical records of an inpatient with a diagnosis of “Cerebral infarction (163)” were
processed. The study included 78 patients (46 men and 32 women). The average age of the patients was
70.846.8 (from 50 years to 80 years). The diagnosis was made based on the patient’s complaints, clinical
and neurological data on the NIHSS scales , changes identified by the results of CT (computed
tomography) / MRI (magnetic resonance imaging) of the brain, ECG (electrocardiography), EchoCG (
echocardiography ), laboratory data and examination by doctors from a multidisciplinary team. Early
recovery of movement disorders was assessed using the following scales : Ashworth spasticity, Rivermead
Mobility Index, and Rankin Activities of Daily Living Index .

Patients stayed in the stroke center for 9-15 days. Received drug and syndromic therapy. Informed
consent to participate in the study was obtained from all patients. Statistical processing of the research
results was carried out using parametric and non-parametric statistics methods. Standard methods of
descriptive statistics were used (calculation of means, standard deviations, standard errors, rank
statistics, etc., as well as well-known significance tests x2, Student's t -tests, etc.).

Research results
According to the Ashworth muscle spasticity assessment, movement disorders in patients with ischemic
stroke revealed severe/severe hemiplegia — in 77.4%, mild/moderate hemiparesis — in 22.6%. The
Rivermead index was detected in the examined patients with ischemic stroke - 5 points in 33.4%, 6 points
in41.6% and 7 points in 25%. Barthel Activities of Daily Living Index — 50 points for 32 (41.0%), 65 points
for 28 (35.9%), 80 points for (23.1%).

From the first day of admission, all patients received positional treatment. From the third day, in
order to reduce spasticity, patients were given passive therapeutic gymnastics, and active gymnastics and
verticalization - from the 4-5th day of hospitalization.

Upon the start of early rehabilitation, patients showed significant improvement - in 42.9+4.0%,
moderate improvements - in 34.0+3.8% of patients, and in 23.1+1.51% of patients no positive
improvements were identified. changes.

Discussion

From the first days after the stroke, early rehabilitation was carried out, i.e. treatment by position
in order to prevent the formation of stable pathological systems (contractures, pathological postures).
To maintain movement in the joints and prevent contracture, passive gymnastics was performed in them.
When the condition improved, the patients were given breathing exercises in combination with active
exercises in the limbs and verticalization. Subsequently, patients were taught to eat and dress
independently.

Conclusion

Based on the identified data from clinical diagnostic studies, a clinical diagnosis was made in the
first days of the disease. Using neurological examination, motor syndromes were identified. Along with
drug therapy, patients with acute cerebrovascular accident started treatment from the first days. The
main task of early rehabilitation is to return the patient’s ability to assume a vertical position earlier.



After all, this is necessary to prevent pneumonia and bedsores. The joint efforts of rehabilitation
specialists, family and friends make it possible to restore impaired functions and social activity after a
stroke.

List of sources used

1. Suslina Z.A. Cerebrovascular disorders: diagnosis, treatment, prevention /Z. A. Suslina, T. S.
Gulevskaya, M. Yu. Maksimova, V. A. Morgunov . - Moscow: MEDpress-inform , 2016. — 536 p.

2. Epifanov, Vitaly Aleksandrovich Early rehabilitation after stroke / V.A.Epifanov, A.V.Epifanov,
O.S.Levin . — 5th ed., revised . and additional - M.: MEDpress-inform , 2022 - 344 p.

3. Nurguzhaev E.S., Izbasarova A.Sh. Assessment of the quality of life in patients with ischemic
stroke in the city of Almaty. Journal of Neurology and Psychiatry named after S.S. Korsakov . - 2019.-
No. 5 (119).-P.344-345. Materials of the XI All-Russian Congress of Neurologists and the |V Congress of
NABI. St. Petersburg.



OUR FIRST EXPERIENCE OF USING THE DEVELOPED ROBOTIC DEVICE FOR CORE BIOPSY OF
PANCREATIC NEOPLASMS

Andrey Leonidovich Yarosh

MD, PhD, Professor, Belgorod National Research University
Natalia Vitalievna Oleynik

MD, PhD, Professor, Belgorod National Research University
Alexandr Valentinovich Soloshenko

MD, PhD, Professor, Belgorod National Research University
Andrey Andreevich Pustovgar

Postgraduate student of the Department of Hospital Surgery of
Belgorod National Research University

Introduction. Pancreatic diseases often cause a number of difficulties in diagnosis by radiation
imaging methods, which is explained by the complex topography of the organ. For example, ultrasound
imaging can be difficult due to the presence of gas in the stomach or intestinal loops. Due to the
difficulties discussed above in the diagnosis of pancreatic diseases, it should be concluded that computed
tomography is relevant and that a puncture biopsy under the control of computed tomography of the
site of the pathological process is necessary to verify the diagnosis [1]. Core-biopsy, which allows
obtaining a full-fledged neoplasm tissue for histological examination and enzyme immunoassay, is the
most accurate diagnostic method [2]. Currently, it is carried out most often under the control of the "free
hand" method, when both the patient and the interventionist, despite various types of protection, receive
a high radiation exposure [3]. To solve these problems, various mechanical and electronic robotic systems
have recently been developed [4]. Their disadvantage is the high cost, large size, and sometimes
incompatibility with the available CT scanner. A robotic device for biopsy of tumors of parenchymal
organs was created on the basis of the Department of Hospital Surgery of the Belgorod National
Research University. In this article, we want to present our first experience of using this device for biopsy
of solid tumors of the pancreas.

Material and methods. The device we have developed is an arc-shaped bracket mounted on a
frame, which can rotate together with a clip for attaching a biopsy needle. The device is equipped with
an electric drive to ensure the movement of the entire system in various directions. The radius of the
holder frame corresponds to the average radius of the patient's body. There are brackets on the outer
circumference of the frame for attaching straps and fixing them to the patient's body. The described
system allows the entire device to be securely attached to the patient's body and ensures fast and
accurate needle entry into the area of interest. The puncture of the gland was performed by
percutaneous access, preferably along a straight trajectory. In cases where the structures of the
abdominal cavity prevented direct access to the lesion, indirect (transgastric or transhepatic) access or
techniques of hydrodissection and/or pneumodissection were used. To do this, a coaxial needle was used
to inject saline solution (hydrodissection) or 50-100 ml of ambient air to displace neighboring structures
from the trajectory of the needle. The choice between these methods depended on the position of the
patient in which the procedure was performed and the structures involved, since the injected air tends
to concentrate in the uppermost parts of the abdominal cavity.

Results. A total of 26 punctures were performed in 26 patients using a robotic device. The average
age of the patients was 64.8+6.7 years, body weight was 78.5+6.7 kg. Of these, 50% (13/26) were
women, 23.1% (6/26) had a previous history of primary tumors, most often lung cancer (4). The majority
(16/26, 61.5%) of the lesions were localized in the head; 26.9.2% (7/26) were in the body; and 11.6%
(3/26) were in the tail of the pancreas. The average size of pancreatic lesion was 45.549.2 mm (range:
15-195 mm). Based on imaging criteria, 76.9% (20/26) of lesions were inoperable; 5 (19.2%) were
resectable and 1 (3.9%) was a borderline case. Serious suspicions of the presence of pancreatic neoplasms
were in 7.6% (2/26) of patients: 1 of them with localization in the head and 1 in the body of the gland,
who underwent a fine needle biopsy under ultrasound control with negative results before core biopsy.

The majority (18/26; 69.2%) of the procedures were performed through direct anterior access.

In 3 cases, punctures were performed using hydrodissection. Due to the location of the intestine in
the supine position, blocking access to the gland, the anterior access was considered difficult, so the
posterior access was used.



In 2 patients, a biopsy was performed using pneumodissection. Anterior access was classified as
difficult due to the location of the intestinal loops in the supine position. It was decided to use posterior
access.

Indirect anterior transhepatic access was performed in 2 patients due to their inability to be in the
pro position during the procedure.

Anterior transgastric access to the pancreas was used in 1 patient.

Histological analyses of all biopsies were performed. According to the results of the study,
diagnoses were verified in 92% (24/26) of cases and were distributed as follows:

-7.6% (2/26) of tumors are benign;

-94.2% (24/26) are malignant,

of which:

-69.2% (18/26) are adenocarcinoma,

-7.7% (2/26) - metastatic,

-3.8% (1/26) - neuroendocrine tumors,

-3.8% (1/26) - primary leiomyosarcoma.

-7.6% (2/26) — not verified.

Of the patients with tumors metastasizing to the pancreas, two had lung adenocarcinoma, one
had esophageal cancer. In only two cases, the biopsy results were inconclusive, and a second biopsy was
required, according to the results of which adenocarcinoma was verified in one case, and
leiomyosarcoma in the other, which corresponded to the clinical course of the disease in both cases.

The average duration of manipulation was 25.7+4.8 minutes.

There were no serious complications associated with the biopsy procedure. Minor complications
were noted in 23.1% (6/26) of patients who resolved themselves: 2 retroperitoneal hematomas, 1
subcapsular hematoma of the liver occurred immediately after biopsy without continued bleeding, three
had asymptomatic pancreatitis. Complications were more often associated with biopsies of lesions
located in the head of the gland and did not differ depending on the biopsy technique. With indirect
anterior access through the liver, subcapsular hematomas were noted in both groups, but it was used in
exceptional cases when direct access was impossible. Otherwise, the frequency of complications did not
depend on the type of access (anterior or posterior). Also, in this series of biopsies, we did not notice any
suspicious cases of implantation of tumor cells along the trajectory of the biopsy channel.

As noted above, only 2 biopsies out of 26 were not histologically confirmed against the background
of a malignancy clinic. Repeated biopsy confirmed the malignant processes. In total, we got 24 true
positive results and 2 false negative results. Calculations have shown that the sensitivity of the method
is 92.3%, specificity is 100%, and accuracy is 92.3%.

Conclusion. Thus, a CT-controlled puncture core biopsy using a robotic device developed by us has
proven itself well for obtaining samples from various neoplasms of the pancreas and has made it possible
to replace the biopsy with a "free hand" method, which eliminates the effects of ionizing radiation on an
interventionist doctor.
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Abstract

The idea of gamification has gained popularity as an attractive educational element,
especially as a way of learning a language in ESL classrooms. Through the addition of game
elements, such as points, badges and quests to non-game contexts, the gamification process can
make learning more exciting, motivational, and effective. This article presents the definition of
gamification and its usage in ESL classes and also discusses the advantages and drawbacks of its
implementation. In Duolingo and Kahoot utilized as models, the importance of gamification in
language learning effectiveness is highlighted. Moreover, the article highlights the advantages of
gamification as comprise of building the teamwork, adapt learning style to different people, and
bridging the gap between class and real-life application. While the benefits of technology are
highlighted, the article has also focused on some limitations like distraction, shallow engagement,
and using tools that assess and maintain motivation. Summing up, gamification constitutes an
outstanding medium for teachers to make a diverse and participatory learning space and give every
learner a chance to progress on the road to bilingualism.

Keywords: Gamification, language learning, ESL classrooms, motivation, engagement,
challenges, Duolingo, Kahoot.

The atmosphere of teaching ESL is always evolving, and only new techniques that result in
improved participation and efficiency among learners are considered appropriate. Gamification, a
strateqgy that combines learning objectives with game characteristics, is becoming increasingly popular.
Even though traditional pedagogy is defined by reqgular studying and bookwork, captivating factors in
education entice students with characteristics that include pleasure and competitiveness. The hands-on
method fosters pupil involvement while also accommodating various styles of learning.

Gamification has shown to be an essential component of the educational atmosphere, and this is
unquestionably true. This makes it a great instrument that can compete with the attributes of the most
addicting activities with the goal to render instructional lessons easier in regard to outcomes. Think about
learning an unfamiliar tongue because you find yourself constrained by hefty texts and workouts, but
rather love each second of it. This appears to be the sweet spot for gamification in ESL lessons.

Now, what does gamification mean? In essence, it means borrowing some elements from games
such as point systems, leader boards, badges and challenges and applying them to non-game contexts,
say, education. This strateqy has been demonstrated to lead to motivation increase and good learning
outcomes (Anisa, et al., 2020).

The gamification objective is to attract and retain people, inspire action, deliver learning, and solve
challenges (Kapp, 2012). Learning with the use of games improves learners” adaptability to the process
of learning. Moreover, it boosts the self-teaching competencies and prepares students for their careers
in future (Altun and Yassin, 2022). Consequently, gamification is the process through which non-game
contexts are infused with the game design components (Deterding et al., 2011). Other educational
strategies include play elements, but are not the same as gamification, for example, game-based learning
or serious games. Games of various types (online, digital video games, table games, outdoor games, etc.
) or educational games are used to achieve a particular learning goal. Although the large amount of
digital examples demonstrating gamification currently exist, the term should not be limited to digital
technology (Deterding et al., 2011).

Keeping the point in mind that we have been beforehand, gamification in the ESL classes provides
an engaging way of language learning as compared with the boring systems of the traditional methods.
The students being rewarded by the introduction of elements of competition makes them excitedly
participate, and also motivates their persistency in the language learning process.



In general, gamification is what transforms learning process into a thrilling experience so that each
milestone reached is accompanied by feelings of accomplishment. Imagine an example of learners being
rewarded with tokens for successfully learning specific language skills, rising up the leaderboard by doing
tasks, and getting virtual prizes to continue. Out of the blue, learning English becomes not self-torture,
but a thrilling adventure.

However, what separates gamification from simply eye candy is its ability to create a sense of
community and cooperation among students. Apart from teacher-student activities, student learns from
co-students during team assignments and in collaborative activities. This helps in creating a support
network where everyone can achieve the highest level of learning (Azar & Tan, 2020).

The malleability of gamification permits educators to learn and demonstrate different student
learning styles and preferences. This flexibility is more crucial in ESL classroom when the students are
from different social and linguistic ethnicities.

Such digital platforms as language learning apps are interactive activities that allow you to learn
information at the rate appropriate for your capabilities while implementing the preferred methods. As
an instance, some students can be the fast learners via the flashcard studies, whereas the other students
display their leading abilities in the competitive environment by challenging the other students
(Kayimbasioglu & Haci, 2016).

Nevertheless, engaging games and role games application grants students chances to study
practically and practice the new language in real situations. Whether they are practically talking in
English-speaking environments or having in-depth cultural experiences by the means of virtual reality,
these exercises provide a connection between what is learned in the classroom and how it can be
practically applied in the real world.

Thus, gamification helps to use the old stuff easily with the current curriculum and teaching
methods. The teachers can integrate gamification tools to boost students' acquisition of appropriate
vocabulary, the application of grammar rules and ability to pronounce the languages correctly without
compromising educational standards and achieving the set objectives.

Through using different gamifications utilities and tools, educators could produce an interesting
platform for learning in which all individuals can succeed without any exception. Through online
platforms, interactive games or educational activities even role-playing, it is possible to make the process
of learning more humanised and to make educators’ task easier.

Duolingo as a part of gamification.

The Duolingo language learning app, widely popular, is an exemplification of using a game in the
learning process. Leveraging its platform of gamified user interface and will of adaptive learning system
Duolingo has changed the scene of learning to the millions people all over the world . Language learning
is no longer only about words and grammar. Thanks to Duolingo’s powerful elements such as streaks,
experience points, and skill levels, it has become a game to pass time pleasantly (Lee & Hammer, 2011).

Finally, Duolingo also builds substantial areas that utilize vocabulary and grammar. It merges fake
situations and environmental pictures into its exercises thus help learners relate to the relevant features
of the language of the new environment. Accordingly, visitors are enabled to buy meals in a digital coffee
shop like place and maintain dialogues with a local guy who has settled nearby in the virtual space.

Duolingo gamified app is enough to pull people and puts them in a kind of group. Competition with
friends or joining groups is one way of giving support and sharing the progress on the road to accomplish
the goal. This social side of gaming is the most engrossing feature about it, therefore, it makes users to
try to surpass each other and go up the ranking table.

It is the Duolingo’s ability that combines learning and entertainment in the process of learning
through “edutainment” is what makes it stand from the rest in the learning software industry. The users
of Duolingo will have the impression of learning something new is not boring, but they are all playing a
game.

Research indicates that Duolingo-like language learning apps with gamification features are as
efficient as traditional methods. In an analysis by Lee and Hammer (2011), it was revealed that Duolingo
users reported to have observed significant improvement in their language proficiency, compared with
the more traditional classroom techniques. This reflects the possibility of the gamification contributing
to an enhancement of language learning outcomes and modification of the language learning
environment, which could be used by a broad audience. Actually, Duolingo is just one of the things that
shows that by gamifying language learning it can be turned into an interesting and lively process.



Kahoot as a part of gamification.

Another one of the most perfect learning gamification platform in the world- Kahoot! It is a
gamified digital teaching tool that has taken the educational world by storm. It is a helpful tool that
enables educators to do their job using a fun and interactive way to engage students in learning activities.
The Kahoot platform makes it easy for teachers to design quizzes, polls, and discussions that students
take part in using their smartphones, tablets, or computers.

The platform is very adjustable, with the teachers having the opportunity to make Kahoot games
in order meet learning goals and target students' needs. Whether it be for testing vocabulary, checking
comprehension or reinforcing ideas, Kahoot offers a number of customizable features to make learning
more interesting and beneficial.

Competition is an integral component of the Kahoot. The students are made to contest against
each other by answering correctly and by acquiring points in the course of this process which will be
stimulating and motivating. The ranking factor adds an extra factor of competition, therefore students
do their best to come first and be the leader of the rank.

Nevertheless Kahoot does not only revolve around the competition; the game supports interaction
and team work. Many of the video games appeal to a team-play, which promotes intercourse and
collaborative problem-solving in order to set and reach certain goals. Such a team-oriented approach
helps to develop effective communication skills and a beneficial peer learning environment making
Kahoot a perfect means to accomplish this community goal.

The other plus of Kahoot is its ability to be accessed by everyone. The site is easy to use and can be
accessed on any device that has internet, and teachers can use this to supplement any kind of lessons.
What is more, Kahoot has a great collection of ready-made games which are made by educators around
the globe, giving teachers the opportunity to have more time and strength for their planning of lessons.

Besides Kahoot's educational advantages, it includes the analytics category, which enables
teachers to keep track of student development and pinpoint potential difficulties. Such an approach to
education that relies on data enables educators to capitalize on the effectiveness of their teaching
methods in order to satisfy the needs of their pupils who in a result have better academic achievements.

Benefits of Gamification in Language Classrooms

Through the games of gamification, we have experienced that it has a great impact for language
development, stimulating the development of many skill sets in the language classrooms. The foremost
advantage of these applications are that these can be very powerful in boosting language motivation and
inclusive participation. By gamifying the language-learning activities through the addition objectives such
as points, badges and rewards, the students will start admiring and enjoying the learning process( Hanus
& Luke, 2015). The flaming desire for better results cause students to be diligent and participate very
actively in language learning activities.

Plus, it should be mentioned that gamification is not only a key factor in making the vocabulary
learning process more effective, but also that tackling lexical assemblages is aided by the utilization of
this strategy. In the research for the use of a game based learning tool named the “Classcraft” by Botmart
(2019) posted positive results with improved vocabulary retention in flipped learning environment
compared to traditional methods. The engaging character of the vocabulary-related activities in
language gamification improves students’ ability to learn new words by experiencing them in significant
situations; hence, these words can be retained and used when needed.

Along with the boost of a vocabulary, gamification is a solid puzzle for turning the communication
and interaction development in language learners. collaborative and dialogical language learning tasks
in tons of themed gaming activities for students. In the case of two-players' language games, speaking a
target language to reach a goal is expected and allows the performance of the actual communicative
and interpersonal skills (Murray & Fujishima, 2013).

Besides, gamification is efficiently utilized in improving listening and reading comprehension sKills.
Language games use audio and video resources which establish possible chances for the students to work
on their listening and reading skills. The immersion of students into the interactive games with
compelling plots, as is the case of Ho (2020), makes them follow the instructions, to decode the dialogues
and then to interpret the signs and symbols, all of which lead to improvement of their receptive language
skills.

Another noteworthy element is the fact that gamification leads to a significant increase in
speaking proficiency. There are gamified activities consisting of role-playing, simulation, and interactive
discussions in which students can make opportunities to develop their speaking skills in a relaxed way.



Language learning platforms, such as those with conversational bots or virtual language exchanges, for
instance, provide students possibilities to hone their speaking skills with confidence.

Also, gamification’s writing skill enrichment is another meaningful benefit. The process of telling
stories and creative writing games prompt students to write which promotes their self-expression.
Through finishing missions or quests, students have an opportunity to present their writing in the target
language and are encouraged to improve writing proficiency (Thorne, Fischer, & Lu, 2012).

Drawbacks of Gamification in Language Classrooms

Although gamification has many goals, one needs to remember that it may also contribute to the
creation of some undesirable aspects. Here are some areas for improvement in the implementation of
gamification:Here are some areas for improvement in the implementation of gamification:

Potential for distraction: On certain occasions, gamification feature may divert learners from the
concept of intended objectives and also it might be frustrating for users. Here are some instances: too
much eye-catching graphics, sound effects and competitive elements will steal attention from the main
content and, therefore cause the garble of lecture and lower understanding.

Risk of superficial engagement: Nevertheless, there is a possibility that the gamification in the
process of learning can result in superficial engagement, in which learners™ attention is strongly drawn
to winning new rewards and competition rather than to learning the material at hand. It might result in
surface learning that, in turn, may not become as deep and as meaningful as we desire for the students.

Uniform Approach: While gamification approaches can be effective for certain learning types and
styles, it might be inappropriate in the case of some learners. Some students may indeed be successful
learners in game-based education, while other students may face serious difficulties with it or may simply
not be interested in this kind of learning. Teachers should be aware of person-to-person variability and
modify gaming activities so that they are adaptable for all learners and are not exclusive.

Dependence on technology: Numerous gamification models base their functioning on the
applications of digital technologies which, unfortunately, are not always affordable or available to all
students and this may be attributed to factors such as cost, poor infrastructure or low technology
literacy. Such dependence on technology can enhance the existing gaps and deepen the rift in terms of
digital accessibility between the students from varied near-to wealth groups.

Difficulties in assessing learning outcomes: There are difficulties associated with the measurement
of the effectiveness of gamification based on learning output. Although gamified apps may evaluate
parameters like test scores and numbers of the lessons accomplished, these parameters might not always
be aligned to the intellectual and skill development of learners. Teachers should be employing both kinds
of data: quantitative and qualitative to be able to see the results in the whole.

The challenge of maintaining motivation: While keeping learners interested and motivated can be
somewhat tricky in the initial stage using gamification, it can be done with time. After the initial
excitement has passed or students become accustomed to the reward mechanism, their motivation to
learn can decline and in turn they may quit learning. Teachers can only stay ahead of the game by
constantly renewing and fitting in, gamification activities to give them a new tune.

Conclusion

Finally, it is clear that gamification has a capability to change the ESL language learning, it provides
with a modern and interactive substitute to the traditional methods. Besides that, its limitations should
be considered and tackled properly to realize it successfully; as it is obvious, it improves work motivation,
learners’ engagement and level of skill. Identifying the risks of frivolous interaction, together with the
difficulties of assessing the learning connection and the sustainability of motivation over a long period
of time would be the leading factors. Teachers dealing with gamification can successfully counter its
complexities by adopting and pursuing modern and considerate practices that result in diverse, dynamic
and vibrant learning settings where each student finds a pleasurable rhythm in his or her language
studies. The purpose of the educational language gaming is to assimilate these approaches into
educators’ confidence and competence of teaching languages. Gamification can virtually transform
language learning and make learning and practising English a pleasurable and exciting trip to learners of
all skills and proficiency levels by using creative addition and regular innovativeness.
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Abstract

The article discusses the current state of the use of electronic resources in the system of
modern biological education. In today's digital age, electronic resources have become an important
pillar in the field of education, providing students with a wide variety of learning resources and
learning methods. From online platforms to distance learning, the use of electronic resources is
gradually changing the face of traditional biology education. The article discusses the results of
research on the current state of the use of electronic resources in modern biology education and
its role in education, tasks and directions of future development.

With the continuous development of technology, the field of education is also undergoing
major changes. In the field of biology, the use of electronic resources has become an indispensable
part of teaching. Through online classes, virtual experiments, students can intuitively understand
biological concepts and improve learning efficiency.

In this era full of opportunities, an in-depth discussion of the current state of the use of
electronic resources in modern biology education will not only help to better understand the
dynamics of educational development, but also contribute to the disclosure of their effectiveness
in education.

Keywords: biology,education,electronic resource,students, learning, multimedia educational
materials, visual learning, cell division.

Currently, in order to ensure the high quality of education, students actively use electronic
resources in the educational process. The use of digital resources in education increases the activity of
students and develops the ability to think.

Current level of development of knowledge and technology helps each student to obtain high-
quality and in-depth knowledge. The XXI century is an information digital age. Since modern times are
the time of scientific and Information Technologies, the approach to education should correspond to
it[1].

One of the main conditions for the use of information and communication technologies in
vocational training is to ensure full access of students to the necessary educational materials. On the
way to these goals, there is a need for such software products as electronic textbooks, Business games,
educational programs.

In general education schools throughout the Republic of Kazakhstan, all electronic technologies
are covered. Thanks to the use of these resources, conditions are created for conducting the educational
process at the highest level. In the course of e-learning, the following types of educational activities are
used: video lessons, practical classes, virtual laboratories, feedback, reflections.

The goals of using electronic resources in the educational process are: formation of qualifications
and improvement of skills, motivation to acquire knowledge, control over the lesson process, as well as
the development of the ability to information search.

I will show the state of large-scale and comprehensive development of the use of electronic
resources in the system of modern biological education. With the continuous development of Science and
technology, the education sector is also actively introducing innovative technologies to improve the
quality and effectiveness of biological education. For example:

1. widespread use of online textbooks and e-books[2]:

With the development of technology and the internet, students gradually moved from traditional
paper textbooks to online textbooks and e-books. Through e-books, students have access to the
educational materials they need at any time and anywhere to make personal progress in their studies,



and this also reduces the workload in educational institutions and reduces paper consumption. Ways to
use this resource include -

- Personalized learning path: students can freely choose online learning materials according to
their academic performance and interests to form a personalized learning path.

- Reading anytime and anywhere: the use of e-books allows students to access educational
materials anytime and anywhere, adapt to different learning environments, and improve the comfort of
reading/3].

- Use interactive features: some online tutorials offer interactive learning features such as online
tests, discussion forums, etc., with which students can strengthen knowledge and improve their
understanding of the topic.

2. widespread use of multimedia educational materials :

Multimedia educational materials are widely used in biology. Multimedia elements such as images,
video clips, and animations help to visualize biological concepts. This combination of sight and hearing
improves the effect of understanding the subject and plays a positive role in the learning process of
students. Virtual video recordings help students understand a complex topic. Ways to use these resources:

- Visual learning: students can better understand abstract concepts such as cell division and gene
transfer by watching videos and animations related to biology.

- Hearing exercises: multimedia materials with audio explanations help students better understand
and remember educational moments through auditory channels.

- Interactive learning: some multimedia resources provide interactive features and students can
participate in the actual study of subjects by increasing the depth of learning.

3. new experience of working in a virtual laboratory :

Virtual laboratories offer a new way to conduct biological experiments. Students can conduct
experiments using computer simulations without the need for real laboratory equipment. This not only
reduces the cost of experiments, but also solves the shortage of experimental materials and equipment.
The virtual laboratory also allows students to experiment freely in a controlled environment, enhancing
their practical abilities. Methods of using this resource include :

- Pre-experiment preparation: students can familiarize themselves with the stages of the
experiment in a virtual laboratory before starting a real experiment and get to know the experimental
devices and processes in advance[4].

- Safety issues: in some experiments, taking into account safety factors, students can conduct an
experiment in virtual laboratories to avoid possible experimental risks.

- Experimental data analysis: the virtual laboratory provides experimental data recording and
analysis functions to help students better understand the results of the experiment.

4. the emergence of online learning platforms :

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

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

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

- development of universal educational activities-20%,

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

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

The online learning platform provides a convenient interactive space for students and teachers.
Students can use these platforms to participate in discussions, share learning resources with classmates,
complete online assignments, and more. Such interaction not only promotes cooperation between
students, but also allows teachers to better control the learning process of students. Some platforms
also offer real-time feedback and personalized learning suggestions to help students better understand
and assimilate knowledge. Methods of using these platforms include/[5]:

- Lesson discussion: students can participate in lesson discussion through online platforms, share
their ideas, interact with classmates, and expand their understanding of biological concepts.

- Online homework: teachers can publish their homework through an online platform, and students
can complete it for a certain period of time to improve their ability to apply the topic in practice.

- Resource sharing: students can share biology learning resources on online platforms to promote
the exchange and dissemination of knowledge.

5. problems and opportunities of Distance Education :

The widespread use of electronic resources has contributed to the development of distance
education.Students do not need to attend school and can take biology courses on a global scale through
the internet and online platforms.This provides more opportunities for students with special needs,
working people, and international students.However, distance education will have some issues, such as
ensuring student participation and solving network problems. Ways to use these resources :

- Convenient study Time: Distance Education provides convenient study time and students can plan
their own leisure time.

- Access to global resources: students can acquire various subject resources in Biology on a global
scale to increase the level of subject knowledge.

- Remote experiments: for students studying remotely, some virtual laboratories offer online
simulation of the experiment so that they can participate in a practical study of the subject.

In the context of the active promotion of electronic resources, the modern biological education
system is undergoing a digital transformation.This change provides students with a flexible and
personalized way of teaching, as well as promoting the innovation and development of teaching. It is
necessary to seriously think about how to balance the benefits of digital education and traditional
education and how to ensure the effective use of electronic education.



In the modern biological education system, the use of electronic resources in many respects has
shown a wide development, which has had a deep impact on teaching and teaching methods.The
popularity of online educational materials and e-books has increased the convenience of reading, and
the widespread use of multimedia educational materials has increased the depth of understanding of the
subject. The introduction of virtual laboratories has opened up new opportunities for practical learning,
while online learning platforms and interactive learning tools have enriched teaching methods.

These changes not only contributed to the innovation of teaching, but also allowed students to
gain knowledge and develop practical skills.However, there are still issues with distance education and
it is necessary to continue to focus on improving student participation and ensuring the quality of
teaching.

In the future, we believe in integrating more technologies and introducing innovative applications
in biological education, in addition, we must continue to focus on issues such as equality in education and
the digital gap. The continued development of electronic resources continues to determine the future of
biological education, offering students a diverse learning experience.
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Abstract

Testing and assessment activities are an inseparable part of the teaching and learning
process and a driving force to promote innovation and improve the quality of general education.
Practical teaching activities of social sciences at the high school - Can Tho University over the past
decade since its establishment has been achieving many great achievements. However, with the
changes in the new situation, especially the process of access and deeper integration of
international education, there are still many inadequacies in actual educational activities when
the 2018 General Education program of the Ministry of Education and Training is implemented.
This research is approached to practice the situation and orient appropriate solutions for activities
of testing and evaluating students’learning outcomes at High School - CTU. The results of the study
contribute to summarizing useful values and objective assessments of the situation of testing and
evaluating students’ learning outcomes in social science subjects at the school, and at the same
time propose solutions to bring suitable strategies in the constantly evolving context of domestic
and international education.

Keywords: test activities, assessment activities, social sciences, general education program,
the High School - CTU

I. INTRODUCTION

Testing - assessment in teaching is a systematic process to determine the level of achievement of
knowledge and skills of learners. In addition, testing and assessment is also a comparison between the
level of knowledge, skills and attitudes formed in learners with the defined requirements of program
objectives and teaching objectives. Testing and assessment activities in general education can be said to
be an important link, both meaningful in "weighing" the level of achievement of the goals of teaching
activities, and meaningful in providing evidence to influence and adjust contents, programs, teaching
plans as well as methods and forms of teaching organization... In particular, in the current context, in
order to implement the basic, comprehensive and effective reform of the General Education Program in
2018 at the request of the Ministry of Education and Training, one of the key “links” needs to focus,
make the most efforts, invest a lot of time and money, the most intellectual is the stage of assessing the
current situation and innovating the assessment of students’ learning activities.

From the fact that teaching activities at the High School - Can Tho University over the past decade
since its establishment have been achieving great achievements and positive signals in teaching in
general as well as in testing and evaluating students' learning results in particular. However, in the face
of the change of the current situation, especially the process of approaching and deepening the
integration of international education, along with that is the implementation of the world

The General Education Program in 2018 issued by the Ministry of Education and Training still exists
and arises many inadequacies in the reality of teaching activities as well as in the examination and
evaluation of social science subjects in the new program, which are not logical and consistent between
the theory and practice of the school. From the current situation of testing and assessing the learning
results of Social Science subjects of the students of the High School - Can Tho University, it has brought
about the need to be evaluated and oriented appropriate solutions to adjust and improve in each period
on the basis of acquiring measurement and evaluation science, experience in conducting examination
and evaluation of advanced education systems in the world, taking into account factors suitable to the
school's practice and in accordance with the provisions of the Vietnam Education Law in terms of human
resources, forms, methods and quality of this activity.



Il. MATERIALS AND METHOD

Literature review

Since the mid-80s of the twentieth century, the world has exploded a revolution in testing and
assessment in education with many radical changes in both philosophies, views, methods and practical
activities. Changes in the trend of testing and assessing learning outcomes have contributed to clearly
reflecting new perspectives on education and the learning process, and creating a theoretical system of
testing and assessment in teaching in the world with many studies approached in different aspects:

Rowntree, D. (1987) for his study “Assessing students: How shall we know them?” introduced the
interaction model between teaching and assessment, which focuses on the main features: Learning
assessment must be based on information provided by the teaching process. Teaching quality regularly
developed on the basis of processing information from the learning outcome assessment process and the
factors affecting therefrom. Grading of student performance should be based on the results of the series
of assessments. Therefore, Rowntree's research emphasizes the importance and critical role of testing
and assessment in the quality of the teaching process.

A research by Black, P., and Wiliam, D. (1998b) with the theme “Inside the black box: Raising
standars throught classroom assessmen. Phi delta Kappan 80(2): pp. 139-148" presented the theory of
testing as activities that include teacher observation, exchange, discussion inside and outside of class
between teachers and students, analysis of assignments, tests, etc. to assess the level of lesson
acquisition and forecast student learning outcomes in order to improve students’ achievement and
improve the quality of teaching.

Williaam Wiersma & Stephen G. Jurs (1990) in “Educational measurement and testing” deals with
the skills and techniques of the teaching process, which is both artistic and scientific. In particular, the
issue of testing - assessment is an important step that needs to be built on reliability, authenticity,
standardized assessment and criteria assessment not only to grade students but also to encourage
progress and adjustment in students’ learning process.

In Vietnam, research on the current situation and solutions to improve the efficiency of testing and
assessing learning results of high school students is reflected in a number of research works:

Hoanh, T. B. (1997) in “Assessment in Education” clearly analyzed testing to help provide data and
information as a basis for assessing students’ learning outcomes. Accordingly, assessment has many
different forms such as regular assessment, periodic assessment, summative assessment with different
advantages and disadvantages. This is really a useful scientific theory for study about testing and
evaluation in education.

Thiep, L. Q. (2012)'s research in “Measuring and evaluating learning outcomes in schools” has
contributed to distinguishing assessment methods applied in education from other types of classification
of conventional assessment methods. In particular, this study focuses on analyzing the values,
advantages and disadvantages of two groups of objective and essay methods, to propose orientations
for using these groups of methods in accordance with teaching practice.

The presentation of Anh, V. T. P.'s scientific conference (2006) on “Assessment for learning: new
trends of the world and lessons for Vietnam” highlighted new trends in testing and evaluating learning
outcomes of countries around the world. Accordingly, testing and assessment as a tool to support the
teaching process of upper secondary school in order to move from comprehensive education to intensive
education and propose some basic solutions to improve testing and assessment of students' learning
outcomes in upper secondary schools in order to contribute to the successful implementation of the
education reform of the country.

Ananalysis by Anh, H. S. (2013) in “Understanding about testing, assessing students and innovating
testing and assessing students in the direction of competency approach” concluded that testing and
evaluating students is very important stages in the teaching and learning process. The article has
mentioned some theoretical and practical issues on testing and assessment activities in some countries
around the world and Vietnam, and proposed some solutions to innovate testing and assessment in the
direction of approaching student capacity.

A study by Ninh, N. V. (2016) on “Renovating testing and assessment in the direction of
approaching students' competencies in the process of teaching History in Nguyen Tat Thanh Secondary
& High School” published in Education magazine, analyzed many forms of testing - evaluating learner
results with a variety of testing tools. The study has contributed to sharing practical experiences on the
issue of innovation of testing and assessing learners’ ability towards capacity development.



Previous research results on testing and assessing students’s learning outcomes contribute to
creating an important foundation for the research team to refer to and solve some of the problems posed
in the paper.

Research methods

This study was conducted in 2 main ways:

Theoretical research is conducted on the basis of reading and analyzing domestic and foreign
research papers on testing and assessment methods for learning results of high school students in order
to create a scientific basis for filtering and establishing the theoretical system of the research topic.

Practical research is carried out through methods such as statistics, comparison, meta-analysis to
provide a comprehensive, thorough view and objective comment and assessment of the situation of
testing - assessment activities learning results in social science subjects of students at the High School -
Can Tho University.

lll. RESEARCH RESULTS AND DISCUSSION

Theory of testing and assessment activities in education

Assessment activities

According to Nguyen Phuc Chau's research: “Assessment is the performance of the management
function of educational management activities to review all activities or an aspect of educational activity
of the institution and individuals in that institution, then to discover the positive side to promoteand the
inadequacies to adjust or handle” (Chau, N. P. (2006)

According to Phe, H. (2016)'s research: “Testing is to consider the actual situation to evaluate and
comment” (Phe, H., 2016)

Basically, in teaching activities, testing is understood as an inevitable step and an integral part of
the teaching process in order to obtain information about the state and learning results of students about
the underlying causes of that situation to find solutions to overcome gaps, at the same time, strengthen
and continue to improve the effectiveness of teaching activities. Thus, in education, testing is a term that
refers to the measurement and information gathering to make judgments and determine how each
learner after learning has gained knowledge, skills, attitudes or competencies, and get feedback to
improve the teaching process.

Assessment activities

The concept of “evaluation” is approached by various studies, in which Kiem, T. (2004) stated:
“Evaluation in educational management is to consider whether the activities of individuals and groups
are suitable for the set tasks, consider the advantages, shortcomings and corresponding causes to
promptly adjust management decisions” (Kiem, T., 2004).

According to Hoanh's research: “Evaluation is the process of forming judgments about the results
of work based on analyzing the obtained information, comparing with the set goals and standards,
proposing appropriate decisions to improve the performance, adjusting and improving the quality and
efficiency of work” (Hoanh, T. B., 1997)

Chau's research has shown that: “Assessment in educational administration is a systematic process
of operation to determine the level of achievement of management subjects according to the standards
contained in the set management objectives. It includes the qualitative and quantitative description of
management results through comparative observations with management objectives” (Chau, N. P.,
2006)

Chien's research stated: “Assessment is the basic task of educators, the unifying aspect of learning
and teaching curriculum preparation, creating a mutual relationship between factors: educational
objectives, learning content and assessment methods in an educational program to determine the
learners’ proficiency level” (Chien, N. D., 1995)

Although there are many different approaches to this concept, learning outcome assessment is
basically a comparison and contrast of knowledge, skills, and practical attitudes that learners have
gained to diagnose before, during, or after the learning process with the expected outcomes defined in
teaching objectives.

The role of testing and evaluating students’ learning results in high school:

- Assessment and validation function: is the basis for confirming the learning results of students
and the class collective, on the basis of which it creates favorable conditions for students to develop self-
assessment skills, helping students realize their own progress and develop better in learning.

- Inadequacy detection and adjustment function: It is a practical basis to help teachers and students
detect both their own strengths and shortcomings in the teaching process in order to orient continuous
improvement of teaching quality and to improve the quality of effective teaching.



- Orientation function: It is the basis for creating a foundation for recognizing the current situation,
adjusting and orienting teaching activities in a more effective way in accordance with educational and
social practices.

- Support function: testing and evaluation activities allow to establish a close relationship between
the teaching process and teaching results, to establish a support base in the teaching process to help
students improve the learning process and teachers to adjust the teaching process to suit each learning
object.

* Principles in testing and evaluating students' learning results

Objectivity: is one of the important principles of testing and evaluating learning results to ensure
openness and transparency in the process of testing and evaluating students. This principle will
contribute to preventing negative and dishonest behaviors in the learning process as well as the process
of testing and evaluating students' learning results.

Comprehensiveness: the contents of examination and assessment should be comprehensive, and
methods and means of conducting testing and assessment activities should be rich and diverse in order
to fully collect all aspects of the learning process of students. Thereby, the results of testing and
assessment will fully and comprehensively reflect the learning progress and learning quality of students.

Systematic: testing and evaluation activities should be carried out regularly, periodically and
according to the set teaching plan to ensure the scientific value and effectiveness of this activity, on the
basis of which to better adjust and improve the non-progressive aspects of students.

Forms of testing - assessment organization of students’ learning results

Test form Forms of assessment
- Written tests in the classroom - Diagnostic assessment: takes place before the
- Written tests prepared at home learning activity
- Testing students' presentation ability in the - Evaluation process: during the learning process
classroom - Summative assessment: after the learning activity
- Checking students' homework practice
- Checking through group discussion
- Checking through the project product...

Practical testing and assessment of social science subjects at the High School - Can Tho University

Process of conducting testing and assessment activities at the High School - Can Tho University

Defining testing and assessment objectives: Teachers need to clearly define their objectives before
conducting testing-assessment activities: Is testing and assessing to determine learning ability at the
beginning of the school year or before starting a new learning topic? Is testing and assessment intended
to guide the teacher's teaching or student learning? Is testing - assessment to determine the level of
achievement or failure to achieve the goals after the end of the lesson or learning topic? On the basis of
defining the objectives of testing and evaluation, the teacher will develop a plan for the organization and
implementation of this activity.

Develop an testing and assessment plan:

- Contents: Based on the testing - assessment item and the teaching plan in the school year as
prescribed by the Ministry of Education and Training, teachers shall develop plans for testing and
evaluating students'learning results each semester, according to each lesson topic with the basic content
of determining the capacity to receive and apply the knowledge and skills of the lesson into practice.

- Criteria: assessing students' learning abilities such as calculation capacity, ability to use
knowledge, ability to use language, ability to practice lessons.

- Methods: teachers choose many different testing and assessment methods depending on the
objectives, learning content and test - assessment criteria of learning results: written test methods,
observation methods, question-and-answer methods, methods of assessing porfolio, and methods of
evaluating students' learning products...

Implementation organization:

- Form: depending on the objectives of testing - evaluation, teachers will choose appropriate forms
of testing - assessment: reqular, periodic, or process testing and assessment.

- Test-assessment information: Teachers inform students about competency standards and criteria
for testing and assessing learning results.

- Collecting evidence of activities and exercises, material and instrument making, results of tests,
practice reports through the forms including observation, self-assessment and peer assessment in groups.



- Teachers process test and assessment information based on the evidence collected, determining
the level of learning capacity of students achieved in the process of conducting the testing- assessment.

- Students perform testing and assessment activities under the guidance of the teacher.

Analysis and processing of results: Teachers analyze and process the results of students' learning
results and compare them with set goals, create archives of test results - evaluate students' learning
results according to the implementation progress. This is a very important step to help teachers have
data to analyze the test results, the basis for processing results such as analysis, grade distribution,
calculation of standard deviation, mean value and reliability of testing - assessment.

Feedback on results: teachers need to carry out the process of commenting on students' products
after the dynamic inspection process while highlighting the advantages and shortcomings and
limitations of the typical class that need to learn from the experience for the next testing- assessment.

Results of testing and evaluating the learning results of social science subjects of the High - Can
Tho University

Starting from the school year 2021 - 2022 up to now, all high schools in Vietnam in general and
the High School of Can Tho University in particular have implemented teaching under the new general
education program of the Ministry of Education and Training. Accordingly, the examination and
evaluation of learning results in social science subjects are carried out in accordance with the established
process and plan, in which the learning results of students (including semester I, study 1) through the
school years are shown as follows:

Table 1. Results of the examination of the academic results of social science subjects in the first
semester of the academic year 2021-2022

8.0-10 6.5-7.9 5.0-6.4 3.5-4.9 0-3.4
. Year Amount Rati . . . ,
Subject Groups | students | SL o o Ratio s Rc{z)t/o S Ratio S Ratio
% % % % %
Yfg’ 208 728 8751 26 | 125 o 0 ; ; ; ;
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[Source: Office of the High School - Can Tho University]
Table 2. Test results of social science subjects in the second semester of the academic year 202 1-

2022
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[Source: Office of the High School - Can Tho University]
Tables 1 and 2 showed that there is a large disparity in the academic results of social science

subjects between semester | and semester Il of the academic year 2021-2022. Accordingly, in the first
semester of the 202 1-2022 school year, the test results of students in all 3 grades 10, 11 and 12 achieved
from 5 - 10 points and no score less than 5, of which more than 80% of students achieved test results
from 8-10 points, 10-20% of students achieved test results from 6.5 - 7.9 and only a few students
achieved score 5-6.4.



Meanwhile, the test results of social science subjects in the second semester of the academic year
2021-2022 are fully distributed at different levels. Accordingly, the 8-10 score bracket is only achieved
by about 35% of students, this rate is down about 2.5 times compared to the first semester; The 6.5-7.9
bracket also about 35% of students achieved this result, an increase of about 2.5 times compared to the
first semester; bracket 5-6.4 the number of students increased by about 20% compared to the first
semester; especially the 0-5 score bracket increased by about 10% compared to the first semester.

The disparity in the results of social science subject tests between the two semesters in the same
academic year 202 1-2022 stems from various reasons:

- The school year 2021-2022 is the first school year to implement the new general education
program promulgated by the Ministry of Education and Training of Vietnam, however, “the
implementation of the new general education program still has many shortcomings and limitations,
especially in issues related to textbooks, the teaching staff, the facilities” (https.//baomoi.com). These
limitations have a very significant impact on the teaching process of teachers and the process of learning
new knowledge of students, which led to the results of testing and evaluating social science subjects of
students with high differentiation in the score brackets.

- Stemming from the inconsistent implementation of the new general education program when “a
part of general education teachers in general and teachers teaching social science subjects in particular
have not yet escaped the old teaching methods, have not been sensitive and adaptable to the situations
and requirements of the new general education program”(Giao, N. L., 2018)

- On the other hand, the first semester of the 202 1-2022 school year was taught and tested and
evaluated online learning results due to the impact of the Covid-19 pandemic raging globally and
Vietnam is no exception, which has changed the way of life, work, learning and human connection in
society, including the mode of learning from face-to-face learning to online learning. Meanwhile, the
organization of online testing and assessment was also affected by many inadequacies and
inconsistencies such as computer infrastructure system, internet connection does not meet the large
number of simultaneous access, the objective impact of the environment around students and the
dishonesty in the process of examining subjects Social Science... has contributed to distorting the results
of students’ assessment of academic ability. Therefore, for the second semester of the 202 1-2022 school
vear, which has organized teaching and testing and assessment in direct mode due to the control of the
Covid-19 pandemic, the results of students'social science tests are more deeply divided than in semester
I, In particular, the score ratio of 8-10 dropped sharply, while increasing much for the remaining score
brackets. This actual result has contributed to reflecting the actual capacity of students in the learning
process, which is shown in 2 comparison charts as follows:

Figure 1. The chart shows the results of social science tests of students in 3 year groups in
semester | and semester Il of the school year 2021 - 2022
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sin the next school year 2022-2023, all learning activities of high schools in Vietnam will take place
normally in face-to-face form because the Covid-19 pandemic has been completely controlled.
Accordingly, the examination and evaluation of the learning results of social science subjects of students
in the High School are organized according to the strict process from the teaching organization plan set
out at the beginning of the school year and the students' achievements through the first and second
semesters are shown as follows:



Table 3. Results of the examination of the academic results of social science subjects in the first
semester of the academic year 2022-2023
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[Source: Office of the High School - Can Tho University]
Table 4. Results of the examination of the academic results of social science subjects in the
second semester of the academic year 2022-2023
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Tables 3 & 4 indicated the results of social science tests of students in 3 grades at the High School
- Can Tho University in the school year 2022 — 2023. There is a full differentiation in the grade brackets
of both semesters.

In the first semester of the 2022-2023 school year, 323 students achieved scores of 8-10,
accounting for 46.88%, at the score of 6.5-7.9, 248 students achieved, accounting for 35.99%, Scores 5-
6.4 have 94 students achieving this result, accounting for 13.64%, while the score below 5 has 24
students accounting for about 4%.

In the second semester of the 2022-2023 school year, 372 students achieved in the 8-10 grade
bracket, accounting for an increase of 54.15% compared to the first semester; The score bracket 6.5-7.9
had 196 students passing, accounting for a decrease of 28.53% compared to the first semester; The 5-
6.4 bracket has 74 students, accounting for 10.77%, down from semester I, but in the bracket below 5,
there are 45 students, accounting for about 7%, 2 times higher than in semester |.

Common points in test results in both semesters: students in years 10 & 11 tend to rise higher in
the 8-10 bracket and gradually decrease in lower brackets, reflecting students' efforts in the learning
process and the relatively equal distribution of student learning capacity across Social Science subjects.
However, in grade 12 there is the opposite trend as the number and proportion of students is decreasing
for the 8-10 bracket and increasing much in the remaining brackets, which is explained by the skewed
divergence in students' learning capacity. On the other hand, the choice of university professions and
university examination complexes has a great impact on students in grade 12, most students of High
School - Can Tho University tend to choose university majors and corresponding exam blocks belonging
to Natural Science; only a few choose social science majors, so there has been a situation of academic
orders for all subjects in the general education curriculum and social science is no exception. The
difference between year groups and between two semesters is clearly shown through the two charts as
follows:



Figure 2. The chart shows the results of social science tests of students in 3 year groups in
semester | and semester Il of the school year 2022 - 2023
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Some comments

Advantages

The High School of Can Tho University has over 10 years of establishment and development (2011
to now) has constantly improved, gradually affirming the position of a high school in the city and the
Mekong Delta region. That educational quality result is clearly reflected in the quality of entrance
enrollment, learning conditions at the school and the outcomes of students through the courses. It has
contributed to affirming in-depth knowledge and learning capacity, self-study skills, thinking skills and
learning problem solving, and transforming knowledge resources into valuable knowledge capital in life.
Therefore, the awareness and capacity of students in all 3 grades have contributed significantly to the
teaching process and testing and assessment activities in social science subjects at the school.

Testing and assessment activities are conducted regularly in accordance with the plan and
principles because this is the main activity and an important link of the teaching process for high school
students in general and Can Tho University High School in particular. Teaching staff are always aware of
the importance of testing and assessment activities for the process of improving the quality of teaching
for students, so in addition to the prescribed tests and assessments, teachers reqularly organize this
activity associated with lessons through theoretical exchanges, hands-on thematic learning. On that
basis, teaching activities and testing and assessment activities are integrated and have a mutual
relationship, contributing to improving and enhancing the quality of learning for students at the school.

The professional competence of the teaching staff at High School - Can Tho University is of high
quality. Accordingly, the teaching staff including high school teachers and university lecturers are 100%
qualified above professional standards (of which 100% of teachers have master's degrees or higher). The
teachers are always dedicated, love the profession, have a high sense of responsibility and master the
pedagogical profession as well as effectively apply scientific and educational achievements to teaching
activities. In addition, the teaching staff of the school are constantly fostered professionally and regularly
updated effective teaching methods from Vietnamese and international practices to apply to the
teaching process. That has contributed to gradually affirming the quality of education of High School -
Can Tho University over the past decade, and the quality of education of the school has contributed to
affirming the prestige and building trust for parents and students in the country in general and the
Mekong Delta region in particular.

Some existing problems

Although High School - Can Tho University is constantly improving synchronously the educational
process to adapt to the development of the educational situation in the new era, there are still some
problems that need to be overcome. Typically, the methods of testing and evaluating students'learning
results for social science subjects are not rich and diverse in both forms and contents. This comes from
the regulations of the Ministry of Education and Training of Vietnam and the School of Education and
Training of Can Tho City on principles, organization and content of testing and evaluation of learning
results of high school students throughout the city. Therefore, the examination and evaluation of
learning results in social science subjects at High School - Can Tho University also depends on this general
plan.

According to the new general education program carried out by the Ministry of Education and
Training of Vietnam in 2018, it is built according to career orientation, from which students need to



choose according to the Department of Social Science or Social Science right from the beginning of high
school. It is the career orientation following that trend that has a great impact on learning activities and
testing and assessment activities for social science subjects. Students after selecting the division will
focus intensely on the study program of the selected division while reducing the attention and motivation
to study for the other division, including social science subjects. In fact, this situation has had a great
impact on the teaching process of teachers, as well as students' motivation for learning social science
subjects, leading to disparities and many inadequacies in testing and evaluating these subjects at High
School - Can Tho University.

In addition, the inadequacies of learning materials, exam pressure, and uneven learning capacity
of students have profoundly affected the testing and assessment of learning results for social science
subjects. In fact, high school education is being implemented in Vietnam according to the trend: an
educational program but many textbooks, so it has caused many difficulties for teachers, students and
parents to choose learning materials that are synchronous and unified among year groups, between
subjects. In addition, although the current educational program has had many changes in both the
content and form of teaching and assessment activities, the amount of knowledge is still “quite heavy”
compared to the age of students along with too high expectations from families and schools, contributing
to the pressure of exams and overload for students with students.

Suggested solutions

Regularly implement testing and assessment methods in the direction of approaching students’
competencies in both forms and contents . Because the regular renewal of testing and assessment of
students’ learning results in general and social science subjects plays an important role, creating
motivation to innovate teaching methods and encouraging the development of students' learning
capacity while contributing to improving quality, ensure Vietnamese educational goals. Accordingly, the
renewal of testing and assessment of learning results in social science subjects in the direction of
approaching students' competencies needs to focus on new orientations in line with reality: shifting from
assessing knowledge and skills to assessing learners' abilities in order to apply gained knowledge to solve
real-life problems. At the same time, the methods of testing and evaluating the learning results of social
science subjects should focus on closely following the objectives of each subject in terms of knowledge,
skills and attitudes of students on the basis of a variety of forms of regular assessment, periodic
assessment after each topic, each chapter aims to respond to adjustments to the teaching process
(process assessment).

Exploit and use a variety of tools to test and evaluate students' learning outcomes for social
science subjects. In the current development of digital technology, testing and evaluation of students’
learning results need to be researched and strengthened to exploit and use ICT in testing and evaluation
activities such as: using software that integrates measurement characteristics of assessment tools
(reliability, difficulty, distinction, value) and using combined face-to-face and online testing and
assessment models in testing and evaluation methods to achieve actual educational results as a basis for
timely and highly effective adjustment of the teaching process.

Strengthen the cohesion between lecturers of the School of Education and teachers of the High
School - Can Tho University in fostering activities, professional exchange and teaching methods. In fact,
in addition to core teachers, the school also has professional teaching support from lecturers of the
School of Education - CTU because these two education and training units are under CTU. However, in
the face of the development of the new educational situation, especially the process of implementing
the new general education program of the Ministry of Education and Training, it is inevitable to
strengthen the deeper and closer relationship between the School of Education and the High School -
Can Tho University in teaching students, in fostering, professional training and modern teaching
methods. Strengthening the cohesion between these two units will be important in creating a better
sharing, collaborative and mutually supportive working environment in teaching. On the other hand, the
process of cohesion through fostering, training and professional sharing activities between lecturers and
teachers will make an important contribution to the sustainable general education development of CTU
in particular and general education in the Mekong Delta in general.

IV. CONCLUSION

On the basis of theoretical research, it has been affirmed that testing and assessing students’
learning outcomes in general, especially for social science subjects in particular, is an inseparable part of
the teaching process, as well as a driving force to promote innovation, improve the quality of education
of students in upper secondary schools. Stemming from the practice of teaching social science subjects
at High School - Can Tho University for more than a decade, there have been great achievements in the



quality of student education, contributing to improving the prestige and position of the school in the
general education system in Vietnam. However, in the face of the change in the new education situation,
especially when approaching the new general education program promulgated by the Ministry of
Education and Training of Vietnam, many inadequacies in teaching practice have arisen, which has had
a great impact on testing and assessing activities, in the learning results of social science subjects both
in terms of content and form. Therefore, this issue should be studied in the direction of an approach to
the practice the situation and orient appropriate solutions for the testing and assessment of social
science subjects at the High School - Can Tho University on the basis of flexible and appropriate
application of feasible solutions to the actual conditions of the High School - Can Tho University in order
to promote the superiority of the solutions and contribute to improving the quality of general education
in the new context.
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Abstract

Over the past decade, the world has changed incredibly and is changing at a very fast pace.
The integration of educational content can become one of the effective tools for solving this
problem. Functional literacy is currently the most important principle of the development of the
modern education system, closely related to the principle of differentiation. Big changes are
currently taking place in Kazakhstan. A developing society needs educated, moral, initiative people
in modern conditions who can make decisions of their choice, anticipate their possible
consequences, are capable of cooperation, are mobile, dynamic, constructive and feel responsible
for the fate of the country. Education is becoming a powerful driving force for economic growth.
The integration of sciences, the desire to accurately reflect the overall picture of the world is a
characteristic feature of modernity.

Keywords: functional literacy, integration, biology, technology, integrity, textbook, general
secondary school, innovation.

Modern life requires replacing the formula "education for life" with the formula "education for life".
The main object is to determine the effectiveness of interdisciplinary connections in the process of
teaching interdisciplinary integration in biology lessons. Comprehensive teaching methods the purpose
of helping students: to teach them to learn; to teach them to do; to learn to live together; to learn to live
in harmony with themselves. Such learning goals lead to the formation of children's not critical, but in
the sense of choosing the optimal solution from a set of solutions. Now, when time demands from us and
our children more interesting and non-standard solutions in order not to get lost in this world, to find our
place in life, critical thinking is unlike any other/[1].

Any teacher, using any technology, method, is looking for the most beneficial one for the child. The
student studies theory to improve his knowledge in the lessons of natural science, physics, geography,
etc.

Integrated learning implies not only the interconnection of knowledge in different subjects in one
lesson, but also the unification of various technologies, methods and forms of one subject and even within
one lesson. Integrated classes can be conducted throughout the school day using a variety of methods/2].
A number of classes can be held within the framework of a single topic. Classes are conducted by 2-3
teachers. 60-80% of the study time is devoted to the creativity of students, various methods of
influencing the student, multimedia support are used. Integrated lessons have many advantages because
they not only solve common educational problems, allowing students to form a more holistic view of the
world. A great opportunity to use various technologies, methods, and forms in integrated lessons — in
the conditions of our school — allows us to solve another important task - this is a health-saving approach
to learning. The use of integration methods in the organization of the educational process contributes to
the creation of conditions of psychological comfort, assuming the presence of an atmosphere. creativity,
cooperation and mutual assistance, opportunities for self-expression and self-realization, successful
personal development and preservation of children's health.

The effectiveness of integrated education depends on the correct, pedagogically sound choice of
forms of educational organization, provided by a deep and comprehensive analysis of the educational,
developmental, and educational capabilities of each of them. Integration between subjects is possible
only with a healthy and healthy climate in the teaching staff, their fruitful cooperation based on mutual
understanding and respect. promotes the formation of consistency and integrity of knowledge, skills and
abilities of students, their views on the world, culture and its values/3]. In turn, to conduct an integrated



lesson, the following conditions must be taken into account: first of all, the teacher must choose the
object of study in the lesson and carefully analyze the content of the lesson.

During the implementation of the lesson, it is necessary to think over the technology of
independent educational activities of students. The teacher should use problem-based teaching methods,
as this activates the mental activity of students at all stages of the lesson. A thoughtful combination of
individual and group forms of work is also an integral part of the integrated lesson. Of course, one should
not forget to take into account the age-related psychological characteristics of students and their
orientation towards a healthy lifestyle. An integrated lesson also cannot be implemented without
knowledge of its types and forms. Such classes give the best results, teachers find different tasks, sort
them according to their connections with different subjects. The number of embedded stems should not
be large. On average, 2 classes per month will be optimal, so the method will not interfere with the
assimilation of new material. The most successful in my practice are the following forms of integrated
classes: research, excursions, travel. And methods are a lesson in learning skills and a lesson in repetition
[4]. Integration as a means of learning contributes to the formation of consistency and integrity of
knowledge, skills, skills of students, their attitude to the world, culture and its values.The greatest
happiness of a teacher is to look at the joy of children from the small discoveries they have made in our
built-in lessons.

The importance of biological education based on the improvement of the educational system space
is currently possible with the use of technology. Based on the research problem, methods of theoretical
literature analysis, research, survey, comparison, analysis, induction, synthesis, observation were used[5].

The survey questions were mainly intended to determine which technology could be used to
develop a higher quality of knowledge. The vast majority of teachers, i.e. 75%, are integration
technologies.
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Figure 1: Ways to integrate biological content in general education schools

Integration technology is an integrated approach to learning, i.e. it develops the student's skills of
applying knowledge gained in theory in practice. We can say that STEM is a laboratory of modern
innovative projects. After all, STEM is rapidly developing in modern foreign countries. As these countries
develop, a competitive generation is also developing. In Kazakhstan, the education of a competitive
generation is the task of every teacher. Thus, it is aimed at increasing interest in science.

1 American bacteriologist R. Colwell at a biology lesson, interdisciplinary communication, in turn,
stimulates the student, develops a systemic need for an object of knowledge, forms skills for comparison,
analysis of complex processes and phenomena of objective reality.

2 Kazakh encyclopedia in an integrated lesson, a skill is formed, thinking, memory, imagination are
developed

The main objectives of the "integration technology” are:

1) Familiarization with the integrated system "integration technology duties



2) to consider global trends and experience of integration technologies in the countries of the
world;

3) study and evaluation of the advantages of integration technologies in the modern education
system,

The main forms of improvement and development of education in biology are the ability to apply
and demonstrate effective teaching methods and techniques in biology lessons in the process of
developing cognitive, biological literacy of adolescents, defining its tasks and goals.

To present examples of educational projects implementing technologies in biological education as
an integrated system. That is, when creating this object, for example, whether it is a small constructor,
a small single hydraulic crane, he does it by combining the knowledge that he was able to calculate using
chemistry, physics, mathematics, geometry. Thus, the student thinks that | am applying knowledge.
That's how, working on techniques in biology class, the ability to apply it in life is very important for a
children.

Elements of technologies used in biology lessons:
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Figure 3.4: Elements of technologies used in biology lessons

Conclusion

60-80% of the study time is devoted to the creativity of students, various methods of influencing
the student, multimedia support are used.Integrated lessons have many advantages because they not
only solve common educational problems, allowing students to form a more holistic view of the world. A
great opportunity to use various technologies, methods, and forms in integrated lessons — in the
conditions of our school — allows us to solve another important task - this is a health-saving approach
to learning. The use of integration methods in the organization of the educational process contributes to
the creation of conditions of psychological comfort, assuming the presence of an atmosphere.
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Abstract

The article is devoted to the role of precedent names in explicating key cultural qualities by
using them in comparisons. More than 500 comparisons of Russian, Belarusian, English and Turkish
with the component "precedent name" were analyzed. The results obtained make it possible to
describe thematic groups of described qualities by means of comparisons, as well as to reveal
ethno-cultural specificity in the use of precedent names to describe this or that quality of a person.
It is established that the sources of formation of images of precedent names used in comparisons
are the images of heroes of literary works; images from folklore; images of historical figures;
images of outstanding scientists and educators; images of writers. Four large thematic groups of
descriptions of qualities were identified: human appearance, physical data, character traits, and
mental abilities.

Keywords: quality, culture, comparisons, cultural identity, image, ethnos, language,
precedent name.

The interconnection between language, culture and society.

Language does not exist outside of society, just as there is no society without language. And in
order to understand how language works, it is necessary to study it in close connection with the society
that uses it. There are several points of view, for what reason language arises and is used in society. Y. S.
Stepanov emphasizes the simultaneity of language emergence with the process of consciousness
formation, in connection with the labor activity of society's representatives [8, p.162]. A. A. Potebnya is
convinced that the emergence of language is connected with the inner need to express a thought [169].
According to W. von Humboldt, "the worldview, system of cultural values and principles of understanding
the world around a certain nation are concentrated in its spirit, and language is the result of the activity
of the people's spirit; an organ that forms a thought" [5]. According to E. Benevist, language is a
multidimensional phenomenon that represents both human activity and the product of this activity; it is
a spontaneously developing phenomenon and an ordered self-requlating phenomenon; it is "arbitrary and
produced” [2]. Thus, language is a way of expressing human thought, the result of labor activity. It serves
as a reflection of key notions and concepts of a certain nation.

Moreover, there is a close connection between the life of a society and the language it speaks. This
connection is manifested in material culture and in social rituals, as well as reflected in the values, ideals,
attitudes of people and in what they think about the world and their life in this world [3]. Culture, like
language, reflects a person's worldview.

To sum it up, all key concepts and values of culture are reflected in the language spoken by a
particular ethnos.

Aim and materials of the study

In order to identify and describe the ethnocultural specificity of using certain images in
comparisons that describe human qualities, we analyzed 500 comparisons with the component
"precedent name". The material for the analysis was a sample from the national corpora of Russian,
Belarusian, English and Turkish (the main subcorpus). The aim of the study is to identify, describe in a
comparative aspect comparisons with the component "precedent name" that describe the qualities of a
human being in Russian, Belarusian, English and Turkish languages.

Precedent names in comparisons

A precedent name is characterized by informativeness, cognitive and emotional value for a native
speaker, invariance and symbolism. Concluding the meaning in a concentrated form, the precedent onym
is able to designate the appearance of a person (Uncle Stepa), the type of his character (Oblomov), the
model of behavior (Othello), social status (Abramovich) [7, p.232].



Among the key sources of formation of images of precedent names, which are used in rhetorical
ways of expressing quality, stand out:

1) images of heroes of literary works;

2) images from folklore;

3) images of historical figures;

4) images of outstanding scientists and enlighteners;

5) images of writers.

In Russian, among the precedent names used in describing qualities, the names of heroes of literary
works are predominantly used (43.9%); in Belarusian, the images of outstanding scientists and
enlighteners take the first place (31%); in English, as well as in Russian, the images of heroes of literary
works prevail (36.4%). In Turkish there are used images of historical figures (30.7%).

The analyzed comparisons allow us to identify 4 groups of described qualities with the component
"Precedent Name":

1) human appearance (Varvara the Beauty, Anna Karenina, Old Woman Isergil, Babya Yaga,
Alyosha Popovich, Karakura);

2) strength, physical data (Uncle Stepa, Koschei the Immortal, Alyosha Popovich, Ilya Muromets,
the Giant);

3) character traits (Plyushkin, Fox Patrykeevna, Ilya Muromets, Stalin, Lenin, Zoya
Kosmodemyanskaya, Dev, Margaret Thatcher, Mary Poppins, Hamlet, Othello);

4) mental abilities (Hashiwat, Karagez, Nasreddin Khoja, Sherlock Holmes).

The results of the study have shown that in comparison with the other languages being compared,
in Russian the images of onyms prevail in the quantitative ratio. When analyzing onyms used as
components of comparison, we introduce the concept of "unit”. A unit is understood as an image that is
used in various combinations in comparisons or metaphors when describing a quality. For example, the
images of Pushkin, Margaret Thatcher, Vitovt, Kemal Ataturk. It should be noted that not all units have
unambiguity. Thus, the image of Stakhanov as a unit is used only when describing high labor capacity:
Russian. a real Stakhanovite; Stakhanov's labor; he was always among the first strikers at the plant,
among the first Stakhanovites [6]. In this case we are talking about the unambiguity of the image.
However, there are a number of precedent names that can describe both positive and negative qualities.
That is, these images do not possess unambiguity. For example, the image of V. I. Lenin. With the help of
one such unit such qualities as intelligence, self-interest, eloquence, diligence, and strong lisp are
described. Thus, one and the same unit, depending on the context, gives both positive and negative
assessment of the described quality: rus. worked like Lenin, at nights and weekends; to be like Lenin
fearless in battle and ruthless to the enemies of the people; in the ratio of sizes, like Lenin with a log on
a subbotnik [6].

In total, there are 42 units in Russian, 20 units in Belarusian, 21 units in English, and 17 units in
Turkish. The analyzed comparisons allow us to say that the mentioning of a certain image in a comparison
or metaphor reflects the most significant values of culture. Images from mythology, literature and history
are used in describing the degree of quality in modern sources and nowadays. They do not lose their
relevance. Since each image used in speech has cultural significance, the qualities explicated with the
help of this element are culturally significant.

The key qualities of a culture described in comparisons

Russian culture emphasizes such qualities as patriotism and diligence (Z. Kosmodemyanskaya, N.F.
Gastello, A.G. Stakhanov). The qualities opposite to patriotism and diligence are described with the help
of such images as Pavlik Morozov (betrayal): Russian denunciation of the new "Pavlik Morozov" against
his parents and teachers; and if your dad kills your mom, will you also shout about it on every corner and
demand that the folder be put against the wall? | am not Pavlik Morozov; that you lie on the stove all the
time like Ivan the fool [6]. As in any culture, Russian culture values female beauty and intelligence. First
of all, these qualities are explicated with the help of images from fairy tales: Varvara the Beauty, Vasilisa
the Beautiful, Vasilisa the Wise. Thus, the classic beautiful Russian woman is a woman with long hair,
possessing intelligence. The qualities of a leader are reflected in the images of Lenin and Stalin. However,
as noted earlier, with the help of these images can be expressed as positive and negative qualities.
Moreover, they not only characterize an individual as a leader, but also point out, depending on the
context, the shortcomings: Russian. Volodya suddenly began to lisp like Lenin; Nikolai Vasilyevich for
Dikanka (sorry) as Lenin for Ulyanovsk, | spoke in front of them like Lenin, only without the armored car;
Zyuganov is like Stalin on stage; as Stalin destroys people who do not suit him [6]. Thus, in order to
interpret the statement, it is necessary to know what this or that person is noted for.



In the Belarusian culture, based on the analyzed precedent names, such key qualities as courage
(the image of Ragneda), observance of the commandments (the image of Mindovg) are highlighted. In
the national corpus of the Belarusian language there are examples of comparisons that use the image of
Ilya Muromets. However, unlike the Russian language and culture, this image is associated not with
strength or masculine beauty, but with the defender of one's country: bel. pastaits for radzima, like llla
Muromets [1]. The love for one's Motherland is also explicated with the help of such images as Tadeusz
Kosciuszko, Kastus Kalinowski. These people are the national heroes of Belarus, therefore, when
comparing them to these historical figures, such qualities as contribution to the development of their
homeland, struggle for independence are expressed: "You are a hero for us like Kastusz Kalinowski /
Tadeusz Kasciuszka" [1].

In English culture, among the key qualities are intelligence, shrewdness and good manners. These
qualities are expressed through the images of Sherlock Holmes, Miss Marple, Mary Poppins, Inspector
Moore: as clever as Miss Marple, she is well brought up, a real Mary Poppins. Strong character, sociability
and productivity are contained in the images of W. Churchill and M. Thatcher: Eng. the man of ideas like
Churchill, know your words like Churchill, try to develop a wide vocabulary, people like Thatcher and the
Royals could solve the Ethiopian problem within ten seconds [4].

In Turkish culture such qualities as wit and intelligence play an important role. These qualities are
expressed through the images of Hodja Nasreddin, Karagéz and Hacivat: tur. Nasreddin Hoca gibi anlayisli
'has natural ingenuity like Hacivat' [210]. As in Russian, Belarusian and English, Turkish has a number of
writers who act as a measure of writing talent. First of all, these are the images of Yunus Emre, Mevlana
and Hadji Bektas: tur. Mevlana, Yunus Emre, Haci Bektas gibi dlistincelerin birlesimine kaynaklik etmistir
'he was the source of combinations of thoughts like Yunus Emre, Mevlana and Haci Bektas' [9].

Conclusion

The analyzed material allows us to conclude that comparisons with the component "precedent
name" represent the manifestation of ethno-cultural specificity due to two important factors:

1. the analyzed comparisons use unique onyms that are not typical for other languages and
cultures. In order to understand what quality is expressed with the help of this or that onym it is necessary
to know about the role of this character in history or in a literary work, for example.

2. analyzing comparisons with the component "precedent name" it is possible to describe key
cultural qualities.
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JOCJIPKEHHA CAMOIOBAIM 3/]06YBAYIB BMLLJOI OCBITU

BaspuHis OneHa CmenaHisHa
JIbBiBcbKUl 0epxcasHull yHiBepcumem BHyMPIlUHIX cnpas

LL/BUOKI 3MiHU B COUiA/IbHO-eKOHOMIYHOMY, NOJIMUYHOMY mMa KyJbMypHOMY XUmmi YKpaiHu
CMassigsme neped BUK/IA0A4Yamu HOBI BUKJIUKU, BUMA2ArO4U BI0 HUX BUCOKOI gkocmi pobomu,
npogecitiHocmi ma KomMnemeHmMHOCMI, d MAKOX KpeamusHo20 Nioxody 00 CBOEI npaul. Byumerni, SKi
NnocmitiHO NpaurtoroMb HAO NOKPAUWLEHHAM CBOIX HABUYOK [ Maroms 30i6HICMb 00 CAMOPO3BUMKY,
Halkpauwe 8ionosidaroms UumM BUMO2AM. JJOCTIO@EHHS B 2a/1y3i Ne0azo2iku NOKA3yHmMb, W0 BUNYCKHUKU
neodacoeiyHUX BUWUX HABYA/IbHUX 3aK/1A0IB 4ACMO BUSBJSHOMbLCS He 20MOoBUMU 00 CAMOCMIUHO20
npogecitiHo2o po3BUMKY, WO CNOBIILHIOE IXHIU NpogeciliHut npoepec i NO3HAYAEMbCS HA AKOCMI
HABYa/IbHO20 NPOUECY.

Camonosaza — ye novyymms B/IACHOI YiHHOCMI, noBazu 0o cebe. Camonosaza BK/OYAE B cebe
camonpuliHIMms, CamMouiHHICMb MA BMIHHS CMAsUMU Mexd 8 CMOCYHKAX 3 IHWUMU. JToou 3 BUCOKUM
pisHemM camonosaau 3a3su4adl 8i04y8aroms BHYMPIUIHIG cnokKil, BnesHeHicmb y cobi ma 81acHUX Cuiax,
Maromae NO3UMUBHE CMAasJ/IeHHs1 0o cebe ma 30amHi a0eKBamHo peazyBamu Ha KpUMUKY. BoHU MOXCYmb
BCMAHOB/IOBAMU 300pP0OBI Mex(i 8 CMOCYHKAX ma 8I0CMOorBamu 8/1aCHI iHMepecu, He 003B80JIF9HYU IHUWIUM
obpaxcamu cebe 4u 3HeuiHHBamu CB0I 00CA2HeHHS. HasnNaku, HU3bLKA CamMonoBaza MoXe npu3sooumu
00 HeBnesHeHoCmIi Yy cobi, 3a1excHocmi Bi0 OYMKU [HWUX, MPYOHO Y BCMAHOBIEHHI MAa NIOMpPUMAHHI
300p0oBUX CMOCYHKIB, I, AK HAC/II00K, 00 NCUXOA02i4HUX NPObIeM.

Camonosaza 3006yBaqis BUULOI 0CBIMU 6@3/1i4 BAXUIUBUX XAPAKMEPUCMUK, AKI BiI00bpax;caroms
IXHIt BHympiWHId cmaH ma NoBeOIHKY B akademidyHoMy ma couiasbHomy cepedosulli. CmyoeHmu, [Ki
Maromse BUCOKUU piBeHb camMonoBdau, Yacmiwe mMaromse Yimke YsIBAeHHSI NPo CBOI Ui/, iHmepecu ma
npiopumemu [1]. BoHU 3Haroms, 4020 X04ymb B8i0 XUMMSA mMaA OCBIMU, | AKMUBHO NPAUOOMb HAo
docsieHeHHAM cBoiX uined. Taki cmydeHmu Bipmb Yy CBOI 30i6HOCMI ma nomeHuyias. BoHu cXusbHi
cnpulimamu aKkaoemiyHi BUKJIUKU K MOXCIUBOCMI 018 pO3BUMKY MA HABYAHHS, a He K 3a2po3u CBoill
CAMOOUIHUJ.

3 mMemor Bu3Ha4YeHHsI ocobsiuBocmel camonosaz2u 3006ysadvig Buujoi ocBimu Hamu 6ys1o
nposedeHo 00C/IIOXEeHHS. 3a 00NOMO200 WKaau camonosa2u M. PozeHbepea. Ha ocHosi nposedeHo20
docnioneHHs Hamu 6ys10 BCMAHoBAeHo, Wo y 16% 00Cni0HyBAHUX HAOMIPHO BUCOKUU piBeHb
camonoBazu, y 25% sussiieHo BuUcoKul piseHb camonosaau, y 19% cepeoHid, y 20% - Husbkud, may 20%
docnioxysaHux 3006ysadis BUULOI 0CBIMU 3ApiKCoBAHO BKpal HU3bKUU piBeHb CaMonoBazau.

BKpPal HU3bKUIA HaZMipHO
piBeHb BMCOKUIA piBEHb
camonoBaru; 20% ’ camonoBsaru; 16%
BMCOKUN,
HU3bKUI piBEHb NPOAYKTUBHUN
camonosaru; 20% piBeHb

camonosaru; 25%

cepeaHii piBeHb
camonosaru; 19%

PucyHok 1 — pe3ysibmamu 00C/1i0xeHHs camonosau 3006y8a4is BUULOI 0cBIMU
Bucoka camonosaza donomazae cmyoeHmam adekBamHo peazysamu Ha NOMUIKU Mma Hesoaul.
BoHu ba4ames B HUX He niocmasy 078 CAMOKPUMUKU, a J1eKuito 078 mMalbymHb020 pocmy ma
BOOCKOHA/IeHHS.. 3006yBay4i BUWOI 0OCBIMU 3 BUCOKOK CAMONOBA20H) MAOMb  CXUJbHICMb 00
CamocmitiHo20 MUC/IeHHA Ma NPUUHAMMS pitueHb. BOHU MeHW CXUsibHI NI00aBamucs epynoBoMy mMUcKy



abo cnino cnidysamu asmopumemam. Bucoka camonosaza Cnpusie pO3BUMKY NO3UMUBHUX COUIATbHUX
HABUYOK, MAKUX SK 30amHicmb 00 eekmuBHoI KOMYHIKauji, eMnamii, BCMAaHOB/IeHHS 300POBUX MeXC Y
CMOCYHKax 3 iHWumu. CmyodeHmu 3 BUCOKOK CaMONO0BA200 3a3Buyall 6isibll MOMUBOBAHI 00 HABYAHHS,
aKkmusHo bepymab y4acme y HaB4YabHOMY Npoueci ma wykKaroms 000amKoB8i pecypcu 015 0CobUCMIiCHO20
ma npogeciliHo2o po3BuUMKY. BoHU Kpauwie adanmyrombcs 00 3MiH | HOBUX 06CMABUH, U0 € KJTHOHYOBUM
acnekmom YCNiluHO20 NPOXOOXEHHS aKaoemiyHo2o WJ/ISXy ma BCmyny 8 00poC/e XUumms. Bucoka
camonosaza 00380JI9€ CMyO0eHmam adekBAamHo OUIHBAMU BJIACHI 00CA2HEHHS mad NpauyroBamu Hao
B/IACHUMU HEOOJIIKaMU, He Nepexo0s4yu Npu UboMy 00 CamMoobBUHYBAYEHHS.

PigeHb camonosazu Mae 3HayHul BNUB HA HABYAJILHY OifiibHICMb 3006yB8avis BUWOI OCBIMU,
BU3HAYArOYU HEe MINIbKU IxHIlU akademiyHul ycnix, ane U 3aeasibHe CMasaeHHs 00 HABYAHHS MAa pO3BUMKY.
CmydeHmu 3 BUCOKOK CAMONOBA200 3d3BuU4all MAarome BHYMPIWHO MOMUBAUIK 00 HABYAHHS. BoHu
BBAXAOMb, WO 3AC/Y20BYHOMb HA YCNiX i 2omosi dokaaoamu 3ycusib 018 (020 00CseHeHHs. Taka
MOMUBAUIS CNPUSE AKMUBHIU y4acmi 8 HABYA/IbHOMY NPOUECi Ma NPazHeHHo 00 CamMoBOOCKOHAIEHHS.
CmyodeHmu 3 BUCOKUM piBHEeM camonoBazu cnpuliMaroms Hesoayi Sk YacmuHy HaB4aabHoO20 Npouecy, a
He 5K BI00OpaX3ceHHS iXHboI' HeKoMnemeHmMHOCMI. BoHU 3 6i/ibuioro UMOBIDHICMIKO AHAI3YHOMb NPUYUHU
Hesoay i BUKOPUCMOBYHOMb OMPUMAHull 0ocsio 019 nosinweHHa maldbymHix pesysbmamis. Bucoka
CamMonoBaz2a cNPUSE PO3BUMKY NO3UMUBHUX COUIA/IbHUX HABUYOK, MAKUX K KOMYHIKauid | B3aEMOOIs 3
00HO2PYNHUKAMU ma Buksaada4amu. Taki cmydeHmu 3 binbworo (UmosipHicmo bepymb y4yacme B
2PYNOBUX NPOEKMAXx, OUCKYCIsX | akaoemiyHux cnizieHomax. CmyoeHmu 3 BUCOKOK CAMONOBALOHD Kpaue
CNPABJISHOMbCA 31 CMPecoM mMa MUCKOM, W0 4acmo CynpoBOOMCYIOMb HABYA/IbHUL npoyec. BoHU
eekmuBHiwe ynpassisitoms CBOIM 4aCOM | pecypcamu, He 003B0/ISHHYU MUMYACOBUM MpPYOHOWLAM
He2amuBHO BNIUBAMU HA IXHE HAB4YaHHA. CmyoeHmu, AKi nosaxaroms cebe, 30amHi aoeksamHo
cnpulimamu Kpumuky, po32190aro4u i’ 5K MoXUIUBICMb 019 pO3BUMKY, a He K ocobucmy amaky. BoHu
BIOKpUMI 00 380POMHO20 38'A3KY MA 20MOBI NPAUBAMU HAO CBOIMU CIAOKUMU CMOPOHAMU.

Po3sumok camonosazu y 3006yBadis BUWOI OCBIMU BaX/uBUl He MibKUu O iXHbO20
akademiqyHo2o ycnixy, ane ( 0/ 3a2asbHO20 eMouiliHo20 ma couiaibHo2o 61a2onoayqys. Bucoka
CamMonoBaza Nos'a3aHa 3 b6isbuioro BioN0OBIOAIbHICMIO 3a BJIACHE HABYAHHS. Taki cmydeHmu po3ymitoms,
Wo IxHit ocsimHIt WX ma ycnix 3aiexams 8i0 iXHIX BIACHUX 3YycU/ib i pitueHb. OCKiIbKU camonosaza
CNPUSIE 3a2asibHOMY emouitiHomy 671a2on0/1y44ro, CMyoeHmMU 3 NO3UMUBHUM CaMOCMBEPOXEHHIM MeHLW
CXUJIbHI 00 HABYasbHOI mpusoau, denpecii ma [HWUX emMouitHUX Npobsiem, SKi MOXCYymb 3aBaxXamu
HABYAHHIO.
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Abstract

Distinguishing essence from form opens the door to a better understanding of religion as
a phenomenon. One phenomenon is the basis of all the forms we call religions. An example of the
new religious movements in the United States and the Soviet Union is a paradigm that makes
religion a phenomenon that must not be viewed unilaterally, but studied multidisciplinary. Legal
and social circumstances can be fertile ground for the accelerated spread of such movements, but
this does not necessarily mean that such circumstances are the reason for their appearance. This
short text presents the relationship between the essential and the formal in the emergence of new
religious movements.

Caxcemak

Paznukosarbe cywmuHe 00 ¢opme omsapa spama b6o/bemM pasymesarky pesueuje Kao
peHomeHa. JedaH ¢peHomeH je baza cBumM gopmama Koje Hasusamo peaueujama. [Ipumep HoBuX
penueujckux nokpema y CjedurbeHum [lpxasama u Cosjemckom Casesy je napaduema Koja
penueujy YuHU ¢GeHoOMeHoM Koju ce He CMe nocMampamu jedHocmpao, seh u3yyasamu
MYJIMUOUCUUNJIUHAPHO. [IpasHe u OpywimaseHe OKOJIHOCMU Moy bumu nio0HO mJio Yb6p3aHoe2
Wwupera 0BakBUX NOKPema, ajiu mo He Mopa 0d 3Ha4u 0d Cy makse 0KOJIHOCMU U pa3J/ioe HUX0B02
NoJas/bUBArLA. ¥ 0BOM KPAMKOM MeKCMY Npedcmas/beH je 00HOC CYUIMUHCKO2 U pOPpMasnHo2 y
Nojasu HOBUX pesiucuo3HUX NOKpemd.

Keywords: religion, phenomenon, essence, form, new religious movements (NRMs), the
United States, the Soviet Union

K/bydHe pedu: penueuja, peHomeH, CywmuHd, ¢opma, HoBu pesuzujcku nokpemu (HPI),
CjedurseHe fipxcase, Cosjemcku Cases

Ha npsu noened oenyje Kao KOHMPAOUKMOPHOCM 0ad UMeHuyy pesuauja ynompeb/basamo
UCK/bYYUBO Y jeOHUHU, NOWMO NOCMOojU BulLe 00 jedHe deHoMUuHauuje. Jow ybed/busuju paz/ioe 0a ce osa
mBpOHA NOCMAMpa Kao KOHMPAOUKMOPHA jecme CMAsHo NOjas/buBarbe HOBUX Pesiueujckux 2pynd.
Vinak, mo He 3Ha4yu 0a ce pesueuja yMHoxasd. HberHe popme mo2y bumu pasauqume, aau peaueusa je
JjeoHa — peHoMeH Koju ce Moxce paz/iudumo MaHugdecmosamu y 3asucHOCMU 00 OKOJIHOCMU. [lakse, kada
20BOPUMO O pesiueujama, mMu 3anpdso 20BOPUMO O HeHUM Gopmama. 3amo je mMox0a madyHuje
Kopucmumu umeHuyy peaueuja (y Asuju, Appuuu, AMepuuu) ymMecmo npucsojHo2 npudesa dsujcke,
agpuyke, amepuyke (penueuje). Toj mBpOHU 0ONPUHOCU U CMAJIHA NOJaBA HOBUX pPesiueUu03HUX NOKpema
(y darwem mexkcmy HPI) u npobriema Huxose munosoauje. Pasiukosarbe cywmuHe 00 gusuyke popme
WU muna, noMaxe y pasymesarby udeje oa je ¢opma, 3anpaso, pe3yamam adanmauuje 4osekda Kao
npu3Me Ha OKOJIHOCMU. Jlpyeum pequma, YHUKAIHOCM popMe peuuo3HoCmu, a Camum mum u pesueuje,
3dsucu npe cse2a 00 HeHoe Hocuoud. [lpumep Ha Kome hemo nokywamu 0a pasepaHuydumo 0B8a
pesiuaujcka ceameHma jecme UCmoBpemMeHo WuperHe noMeHymux nokpema y CjedurbeHum Jpxcasama u
Cosjemckom Casesy.

vzmehy 0Be, no MHO20 4Yemy, BoOehe Opx3case ceema NocmMoju pusasumem Kpo3 CKOPO Ueo
dsadecemu BeK. Fbuxosa c/IuYHOCM ce o21eda y Hacmojarbuma 0a npesasully oHoe opyeoe — da 6yoy
audepu mehy nudepuma (NOIUMUYKU, BOJHO, eKOHOMCKU...). OHO WMO UX YUHU KOPeHUMO pas/iudqumum
Jjecme OpywimseHo ypeherbe, Koje je cmajasio Ha pas/iudumum Guio30hCKUM U COUUJAaIHUM MemMe/buMd.



Monoxcaj penueuje y 08a 0Ba OPXaAsHA cucmema je 3asucuo o0 mux memesba. Cayqaj CjedurbeHux
Jlpxcasa ocmas/ba ymucak da je Hacmavak HPIT npoy3pokoBaH NO3umuBHUM CMABOM B/iade npema
BEPCKOM NJIypanusmy u c10600u 20B80pa U Wmamne 3aeapaHmoBaHux [IpBUM aMaHOMAaHOM.
Vicmospemero, osa nojasa y Cosjemckom Case3y onospzasa HasedeHy me3sy. 3awmo? [1oopuwKa
BEpPCKOM NJ1ypasiu3My Kpo3 3aKOHe U 3B8AHUYHY NOJUMUKY CBAKAKO je pas/io2 CmBaparsa opyuimBseHe
KJIUMe 3a HecMemaHo wuperse HPIT (Koju ce He cMampajy Hy*Ho Henpujamesbuma opyuwmaa), aau cmas
opxasHe snacmu Cosjemckoe Casesa Huje buo makas. OH je, 3a pas/iuky 00 amepuykoz npumepd,
06/1uK0BAo0 OpywImBeHU OUCKYPC Koju ce Cynpomcmas/bao, U OUPeKMHO, U UHOUPEKMHO, CBEMY WIMO ce
CMampaso pesaueuo3HUM, y CMUC/Y BEPOBAHLA Y OYXOBHO, MemMAagpu3uyko U ancmpakmHo 3a 02paHu4eHy,
Mamepujanucmuyky s102UKYy Jbyocko2 yma. He2amuBHO pacnosioxcerbe Huje busio ycmepeHo camo Ha
nomeHymo seposarse, seh u Ha ynpax3crbasarbe Bepckux obuyaja u obpeda. Yak uy maksom OKpyxcerby
BepcKe 3ajedHuue HUCy Hecmase. Hanpomus, noped mpaduyUuoHAIHUX KOHgecuja u ,cmapux” HoBUX
pesiu2Uuo3HUX NOKpema, KOHMUHYUPAaHo Cy Ce Nojas/busase Hose Bepcke epyne. [locmoje paziudume
MBPOHbe 3a Pa3/102e HUX0B02 NOjAB/bUBAMLA, O KOjUMA CE, HAPABHO, MOXe QUCKYmosamu, asu 6e3 ob3upa
Ha Hamepy UHUYU/amopa, HujeOHa Bepcka 2pyna Huje sepcka 6e3 oHuUX Koju Cy NoBepoBda/lu.

OKo/IHoCMu 'y Kojuma cy B8epcku nJypaausam u co06o0a 2080pa 3awimuheHu 3aKOHOM U
npeocmassbajy 0CHOBHe BpeOHOCMU OpyWwmaa HUCY pas/ioe 3a HacmaHak, seh pasnoe bpycez wuperba
HPII. Paznoe Hacmaxka, 00/1d3u u3Hympd, u3 ouseme, HecueypHoCmu, UCKYCMBA CMpaxd, U3 Xe/be 0d ce
CXBAMU CMUCAO, U3 KPpu3e HenpemocmusBuX CUMYyauujd, Hecsa2arka ca Mamu4yHoM BepCKOM 2pYnoM,
yBepersa ciedbeHuKa y u3abpaHocm pesueujckoe udepa, U mako 0asbe. AKO mo wmo 00/1a3u U3Hympa
pPAzyMemMo Kao CYWMUHCKU Y3POK, OHOd MOXO0ad Huje 2peuwika 3ak/by4umu 0d MAaxkas y3poK U3d3usa
popmanHy nojasy, 00HOCHO OpywmseHo omesniomaoperse HPII. [lpema mome, mpeHymak y Kome cy
nomeHuujanHu ciedbeHuyu Noseposasu je 002080p Koju 3aspuiasa Kpye nojase HPI1 kao dpywimaseHe
cmsapHocmu. Camo Kpo3 credbeHuke NnomeHyujaiHu Bepcku sudepu dobujajy  OpyuwimseHu
necumumumem. OHO WMo MmumM NOKpemuma oaje ¢opmy jecme opyuimaso.

At first glance, it seems like a contradiction to use the noun religion exclusively in the singular,
since there is more than one denomination. An even more compelling reason to view this claim as
contradictory is the constant emergence of new religious groups. However, this does not mean that
religion is multiplying. Its forms may be different, but religion is one —a phenomenon that can manifest
differently depending on the circumstances. So, when we talk about religions, we are actually talking
about its forms. Therefore, it may be more accurate to use the noun religion (in Asia, Africa, America)
instead of the possessive adjective Asian, African, American (religions). The constant appearance of new
religious movements (hereinafter referred to as NRMs) and the problems of their typology also contribute
to that claim. Distinguishing essence from physical form or type helps in understanding the idea that
form is actually the result of human’s adaptation as a prism to circumstances. In other words, the
uniqueness of the form of religiosity, and therefore of religion, depends primarily on its bearer. An
example on which we will try to demarcate two religious segments is the simultaneous spread of the
aforementioned movements in the United States and the Soviet Union.

Between the two, in many respects, the world'’s leading countries, there was a rivalry throughout
almost the entire twentieth century. Their similarity is reflected in their efforts to overcome the other —
to be leaders among leaders (politically, militarily, economically...). What makes them radically different
is the social order, which stood on different philosophical and social foundations. The position of religion
in these two state systems depended on those foundations. The case of the United States gives the
impression that the emergence of the NRMs was caused by the government’s positive attitude towards
religious pluralism and the freedom of speech and press guaranteed by the First Amendment. At the same
time, this phenomenon in the Soviet Union refutes the stated thesis. Why? Support for religious pluralism
through laws and official policy is certainly the reason for creating a social climate for the unhindered
expansion of the NRMs (which are not necessarily considered enemies of society), but the attitude of the
state authorities of the Soviet Union was not like that. It, unlike the American example, shaped a social
discourse that opposed, both directly and indirectly, everything that was considered religious, in the sense
of believing in the spiritual, metaphysical and abstract for the limited, materialistic logic of the human
mind. The negative disposition was not only aimed at the aforementioned belief, but also at the practice
of religious customs and rituals. Even in such an environment, religious communities did not disappear.
On the contrary, in addition to traditional confessions and “old” new religious movements, new religious
groups appeared continuously. There are various claims for the reasons for their appearance, which can



of course be debated, but regardless of the intention of the initiators, no religious group is religious
without those who have believed.

Circumstances in which religious pluralism and freedom of speech are protected by law and
represent the basic values of society are not the reason for the emergence, but the reason for the faster
spread of NRMs. The reason for its emergence comes from within, from a dilemma, insecurity, the
experience of fear, from the desire to understand the meaning, from the crisis of insurmountable
situations, disagreement with the parent religious group, the followers’ belief in the chosenness of the
religious leader, and so on. If we understand what comes from within as an essential cause, then perhaps
it is not a mistake to conclude that such a cause causes the formal appearance, that is, the social
embodiment of NRMs. Therefore, the moment in which potential followers believed is the response that
completes the circle of emergence of NRMs as a social reality. It is only through followers that potential
religious leaders gain social legitimacy. What gives shape to these movements is society.



Technical sciences

MODELS OF A SUGENO TYPE FUZZY LOGICAL SYSTEM IN THE PRESENCE OF A LIMITED VOLUME
OF DATA

Mukhamedieva Dilnoz

Professor, Doctor of Technical Sciences, Department of Digital Technologies and Artificial
Intelligence, “Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National
Research University, Tashkent, Uzbekistan

Toirov Shukhrat

PhD, Department of Digital Technologies and Artificial Intelligence,

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research
University, Tashkent, Uzbekistan

Abduvaliev Jurabek

Bachelor student, Department of Digital Technologies and Artificial Intelligence, “Tashkent
Institute of Irrigation and Agricultural Mechanization Engineers” National Research University,
Tashkent, Uzbekistan

Kurbonova Mekhri

Bachelor student, Department of Digital Technologies and Artificial Intelligence, “Tashkent
Institute of Irrigation and Agricultural Mechanization Engineers” National Research University,
Tashkent, Uzbekistan

Abstract

This paper discusses the construction of a model of a fuzzy logic system of the Sugeno type
in the presence of a limited amount of data. The Sugeno model is a fuzzy logic method that allows
nonlinear and complex systems to be approximated based on a set of rules expressed in linguistic
form. The main advantage of the Sugeno model is the ability to create a transparent output system
that is easily interpreted by humans.

This paper explores the application of the Sugeno model to solve classification, regression or
control problems with a limited amount of data. Instead of traditional supervised learning, which
requires a large amount of labeled data, a technique is used to build a model based on expert
knowledge and a limited amount of data. This allows you to effectively use existing data and create
models that can be applied in settings with limited access to data or small samples. The purpose
of the work is to study the capabilities of the Sugeno model in conditions of a limited amount of
data and to identify its applicability for solving practical problems. The study will examine the
construction of the model, the definition of linguistic variables and inference rules, and the
evaluation of its performance on small data. The results of this study may be useful for
practitioners in the field of machine learning and artificial intelligence, as well as for developers of
control and decision-making systems who need to work with a limited amount of data.

Keywords: Sugeno model, classification, accuracy, small data set, fuzzy logic method, results.

1. Introduction. With the advancement of technology and access to large amounts of data,
machine learning has become an integral part of many areas of science and industry. However, in real-
world situations there are often situations where access to large amounts of data is limited or difficult,
which poses challenges to traditional machine learning methods. Research into the possibilities of
building machine learning models with a limited amount of data becomes relevant in light of the need
for effective algorithms for analyzing information and making decisions. In this context, the Sugeno type
fuzzy logic model is a promising approach that allows the creation of transparent and interpretable
models based on limited data and expert knowledge. The purpose of this work is to study the applicability
of the Sugeno model for small amounts of data and evaluate its effectiveness in solving practical
classification or regression problems. This study will examine the construction of the Sugeno model based
on a small data set, as well as analyze its results and compare it with other machine learning methods

[1].



This research has important practical significance for various fields, including industry, medicine,
finance and others, where access to data is limited, but the construction of effective models for data
analysis and decision-making is required. The relevance of this work lies in the fact that in real conditions
there are many situations where access to a large amount of data is limited, for example, due to the high
costs of collecting it or the unavailability of information. In such cases, using traditional machine learning
training methods, which require large amounts of labeled data, becomes difficult or impossible. However,
even with limited data, it is necessary to be able to build machine learning models to solve various
problems such as classification, regression or control. In this context, the use of a Sugeno-type fuzzy logic
model is a promising approach because it allows efficient use of available data and expert knowledge to
create transparent and interpretable models [2].

Thus, the relevance of this work lies in the study of the capabilities of the Sugeno model in the
presence of a limited amount of data and its applicability for solving practical problems in conditions of
limited access to data or small samples. The results obtained can be useful for developers of control
systems, decision making and other areas where work with a limited amount of data is required. In
addition, conducting research on building the Sugeno model based on a small amount of data is relevant
from the point of view of increasing the interpretability of machine learning models. A Sugeno-type
model has the property of interpretability, which makes it easy to understand the principles of its
operation and explain the adoption of specific decisions. This is especially important in areas where model
decisions are required to be explainable, such as medicine or finance. Thus, studying the applicability of
the Sugeno model with a limited amount of data has not only theoretical but also practical significance,
opening up new prospects for the application of machine learning methods in conditions of limited data
availability [3].

2. Materials and methods.

To build the Sugeno-type model with a small amount of data, it is necessary to use machine
learning methods that can effectively work with a limited number of training examples. In the context
of this study, various algorithms can be used, such as data clustering allows you to select similar objects
into groups, which can be useful when analyzing small data sets. Examples of such methods are k-means,
DBSCAN, and hierarchical clustering. Regression models predict numerical values based on input
features. In the context of the Sugeno model, models can be used to estimate the parameters of fuzzy
rules [4,5].

Given the limited data, it is important to select the most informative features for building a model.
Feature selection methods such as principal component analysis (PCA) or importance-based feature
selection methods can be useful. To increase the diversity of training examples, data augmentation
methods can be used. This allows you to create new training examples based on existing ones by
modifying them, for example by distorting images or adding noise.

In addition to choosing methods, it is important to correctly preprocess the data, analyze it, and
assess the quality of the model. This includes steps such as cleaning the data from outliers and missing
values, scaling features, splitting the data into training and testing sets, and assessing the quality of the
model using appropriate metrics. Thus, to build a Sugeno model with a small amount of data, it is
necessary to choose methods that can work effectively with a limited number of training examples, and
to correctly preprocess the data and assess the quality of the model.

3. Results.

The results of a study to build a Sugeno type model with a small amount of data may include the
following aspects:

Model quality assessment includes various metrics such as accuracy, recall, F1-measure and
accuracy. These metrics help you understand how well a model is able to classify or predict values based
on input data. Analysis of the importance of features allows you to determine which of them have the
greatest impact on the results of the model. This can be useful information for understanding the model's
decision-making process. It is important to be able to generalize the results obtained and draw
conclusions about the applicability of the model in real conditions. This may include assessing its
effectiveness against new data and identifying its strengths and weaknesses.

Thus, the results of a study on building a Sugeno model with a small amount of data may include
assessing the quality of the model, the importance of features, generalizing the results and comparing
with other models.
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The results obtained demonstrate a classification accuracy of 1.0. This means that the model
correctly classified all samples in the data set. Each class has a recall, precision, and F1-score of 1.0,
indicating that the model did not make any errors in any of the classes. The confusion matrix also
confirms this as there are non-zero values on the main diagonal and all off-diagonal elements are zero,
indicating no classification errors. These results indicate the high efficiency of the model on this data set.

4. Conclusion. The constructed classification model based on the Sugeno method showed
effectiveness in solving the classification problem on a small data set. The results show perfect
classification accuracy for all classes, confirming the model's high ability to correctly identify objects.
Such results indicate the potential practical applicability of the model in classification problems,
especially in cases where high accuracy is required and the data set is small. However, additional testing
and analysis is needed to generalize the findings to a wider range of data. Based on the results obtained,
we can conclude that the Sugeno model has been successful in solving classification problems on small
data sets, which can be useful in various fields that require accurate identification of objects across
several classes.
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Abstract

Low-waste ion exchange technologies based on two-stage regeneration of cationite are
proposed. Both regeneration stages are closed-loop. The first regeneration stage is short-circuited
to the source water clarifier. The second regeneration stage is closed to the waste water settling
tank of ion-exchange filters, where the reagent-free recovery of the spent solution and its
additional reinforcement takes place. The scheme is not low-waste, but waste-free, as it is
characterised by the absence of effluents and provides separate production of two products -
CaS0O4 and CaCOs.

Keywords: Thermal power plants, heating networks, reverse cooling systems, chemical
desalination.

As a result of water treatment for technological purposes at TPP, a large amount of salt wastes of
different composition is generated, the utilization of which is an urgent technical problem. One of the
ways to solve this issue is the development of low-waste water treatment schemes.

The main principles of the developed low-waste schemes are: reduction of reagent consumption
for filter regeneration; reagent recovery; production of waste in the form of environmentally friendly
precipitates of poorly soluble salts, stored or used as building materials; maximum use of components of
initial natural water, spent solutions and precipitates by their extraction and processing to produce
reagents with regenerating or precipitating properties; use of combustion products of organic fuels; use
of the following components of raw water, spent solutions and precipitates.

A low-waste technology was developed for the combined production of deep softened water to
supply medium pressure steam generators and evaporators, as well as make-up water for the heating
network (TM) and the recirculating cooling system (RCS). The technology includes interaction of all
elements of the scheme with each other and provides creation of closed cycles on utilization of lime, flue
gases of boilers, spent regeneration solutions of ion-exchange water treatment processes and cationite.
At the same time Na-cationic filters of water softening plant after depletion are converted into
exclusively Ca-form by passing of Ca(HCO3): solution. This creates favourable conditions for subsequent
regeneration of Ca-cationite by Na>SOas solution with obtaining precipitate in the form of CaSOa
(marketable product) and using Na.SOa4 solution for cationite regeneration in stoichiometric quantity.
The spent solution of the process of cationite conversion into Ca-form is utilised in the clarifier of water
treatment for make-up of TM and RCS.

The considered combined scheme of two-stage softening (boilers, evaporators, TM, RCS) can be
easily transformed into a scheme of softening of only TM make-up water [1]. According to the known
developments it is often impossible to do only with liming and acidification when treating water in TM.
Thus, for water of type lll according to the generally accepted classification, for which the sum of cations
equal to the sum of anions is ~ 12 mg-eq/l, it is obligatory to use 100% Na-cationisation. This technology
allows to significantly reduce the number of Na-filters, passing through them only a part of water, as
shown in Fig. 1.

This possibility is provided by deep reduction of calcium hardness in the clarifier, and, consequently,
increasing the share of water supplied to the TM directly after the clarifier (line 1), reducing the load on
Na-filters (line 2). In addition to reducing the number of filters, we achieve complete elimination of
effluent.
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Fig.1. Scheme of water treatment in the TM

Fig.2 shows the | stage of H-cationic regeneration in the scheme of chemical demineralization. In
order to use the previously discussed method of cationite regeneration in the scheme of chemical
demineralization it is necessary to fulfil one condition: presence of two-case H-cationic filters in the
scheme (Hp-loading polyfunctional cationite - the first case; H-loading strongly acidic cationite KU-2-8 -
the second case). Before passing the Ca(HCO:3): solution through Hpr, the depleted cationite should not
contain H-ions. Therefore, sorption is finished at the moment of obtaining the filtrate alkalinity, equal to
the alkalinity of water limed in the clarifier. It is possible to slightly and overexhaust Hpr, displacing Na-
ions from the first case into the second. In this case switching off for regeneration of Hpr is carried out by

slip of magnesium ions.
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Fig.2. Schematic diagram of I-stage H-cationization of chemical demineralization plant.

After passing the Ca(HCO3): solution, the cationite in the H-filter is practically in homogeneous
calcium form. It is washed with a part of washing water of H-filter and acid solution is passed from
bottom to top through a closed circuit: Hpr - settling tank (reactor), where calcium sulphate precipitation
takes place. The recovered solution is reinforced with H-SO+ and repeatedly used for regeneration, at
that the consumption of H-SOs for reinforcement is stoichiometric to the calcium displaced from the
loading. The Ca(HCO:s): solution containing Mg(HCOsz)2 and NaHCO:s used at the preliminary stage is sent



to the clarifier TM (in winter; in summer the same clarifier is used for treatment of make-up water of the
RSC).

In case of magnesium over-depletion of Ny, the spent Ca(HCO3): regeneration solution contains
mainly Mg(HCO3). and it can be fed to the clarifier of the chemo-besalting scheme without increasing
the sodium load. Since the excess acid is not removed from the cycle, but is fully realized in the process
of repeated circulation through the cationic filter, the proposed method achieves the maximum possible
degree of cationite regeneration by the regenerated solution.

If softened water is supplied to the Hp: (i.e., when both H-filter vessels operate only on sodium),
another method of two-stage regeneration is possible with the use of Ca(OH). lime solution instead of
Ca(HCO:3): solution at the first stage. In this case, the spent lime solution will contain only NaOH and
Ca(OH)., i.e. sodium ions delayed during H-cationisation will be returned to the clarifier in the
composition of sodium hydroxides, which promotes deep precipitation of calcium. At the same time, the
anionic composition of water in the clarifier does not deteriorate and the total salt content of treated
water does not increase from the return of effluent. The anionic component of the solution fed into the
clarifier is reactive and is maximally realised in the process of sedimentation. The lime consumption is
considerably reduced - below that required for carbonate precipitation mode (due to NaOH in the
composition of Ca(OH).. The obtained precipitate has a homogeneous carbonate composition, which
after calcination is used to convert depleted H-cationite into a homogeneous calcium form (the general
principle is preserved, so we do not describe the stage of regeneration of Hyr by acid).

The considered cyclic process (at the first stage of regeneration) determines reagentless water
softening in the clarifier TS, the efficiency of which exceeds reagent water softening with commercial
Ca(OH). and Na>COs. So residual calcium hardness of treated water of composition, (mg-eq/l): Ca-3,5;
Mg-2.0; Na-0.9; SO4 - 1.5; Cl- 1.1; HCO3-3.9 in the proposed method is 0.2-0.3 mg-eq/l against 0.6 mg-
eq/l in case of soda-lime treatment. This is achieved by co-treating the water with a mixture of Ca and
Na hydroxides obtained by passing Ca(OH): through the first body of the H-filter. Sodium content in
clarified water is also lower than in case of soda-lime treatment: ~ 1.4 mg-eq/| versus 3.7 due to
elimination of soda consumption for sedimentation.
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Abstract

The article presents the results of a thermodynamic analysis of the possibility of chemical
reactions of stepwise manganese reduction from its dioxide by the reducing gas CO, as well as the
Bell-Boudoir chemical reaction. Using expressions existing in the literature, numerical values of
boundary temperatures were obtained, which made it possible to establish temperature ranges for
each of the reactions of stepwise manganese reduction from its dioxide by CO gas and gasification
of solid carbon according to the Bell-Boudoir reaction.

AHHomayus

B cmamee npusedeHbl pe3ysibmamsl MepMOOUHAMUYECKO20 aHA/Iu3d BO3MOXCHOCMU
NPOMEKAHUSI XUMUYECKUX peakyul cmyneH4amoao BOCCMAHOBICHUS MAP2aHUa U3 €20 duoKcuoa
2asom-s8occmarosumenem CO, a makxe xumuyeckol peakuuu benna-bydyapa. C nomMouibro
BbIpaXeHUl, Cywecmayrowux B8 Jumepamype, NoJyYeHbl HYUC/IeHHbIe 3HAYeHUs 2PAHUYHbIX
memnepamyp, KOmopble NO3B80/UAU YCMAHOBUMbL QUANA30HbLI MEeMNepamyp NPOMeKaHusi 0/
Kaxcool u3 peakuyut cmyneH4Yamo20 BOCCMAHOBJIeHUS MAP2aHya u3 e20 ouokcuda 2azom CO u
2asupukayuu mseépooe2o yenepooa no peakyuu benna-bydyapa.

Keywords: reduction, manganese dioxide, carbon monoxide, chemical reaction, carbon
gasification, enthalpy, entropy, Gibbs energy, boundary temperature, thermodynamics, Bell-
Boudoir reaction.

KrtoyeBbie c/108a: BOCCMAHoBIeHUE, OUOKCUO MAP2aHUd, MOHOOKCUO Y2/1epodd, XUMUYECKas
peakyus, 2dsugukayus yenepood, >SHMAsbNUS, 3SHMponus, 3Hepeua [ubbca, epaHuyHas
memnepamypa, mepmMooUHamuKkd, peakuyus besnna-bydyapa.

BseodeHue

[oYmu BO BCex xe/esHbix pyoax u 8 a2ioMepamax npucymcmayem mapeaqey, (Mn) 8 sude e2o
OKCUOOB B PA3J/IUYHBIX KOHUEHMPAauusx. TepMoOuHaMuUKa Npoueccos mMepmMu4yecko2o BoCCMAaHOBICHUS
Memasudecko2o Mn u3 e20 oKkCUuO0B pazuyHbIMU BOCCMAHOBUMEIIMU NPeOCMABIAem 3Ha4umesibHbIl
npakmuyeckuti uHmepec npu  paspabomke U BHEOpeHuUU mexHosoeull BOCCMAHOBJIEHUS U3
JKEJ/1e30C00ePHAULL20 ChbIPbS Mese3d — HUOK020 Yy2yHa Uau e20 albMepHamuUBHO20 aHaa0ea (xesnesa
DRI, HBI u LRI), a makxe, ymo bosee npednoYymumesibHee, HenocpeocmBseHHo cmaau (4e2o 00
Hacmosweeo BpemMeHu He bbi10  00CMUeHYmMO). 3mo  BAXHO O/ NOBbIWEHUS CMmeneHu
pecypcocbepexceHus mexHo02ull NPAMO20 NOJTYHEHUS Jese3d 3d CYEM YBeIuYeHUSs B HEM COOePIaHUs
MapeaHud, no3B0OJIAA CHUXAMbL NPU  3MOM  paAcxod MApeaHeucooepicauiux @eppocniasos u
mMamepuasios.

YKkasaHHble npoueccbl BOCCMAHOBIGHUS MAap2aHuad (Mak e, Kak xeae3a U HeKkomopbix opyeux
MemaJsizios) OMHOCAMCS K YUCITY C/IOHCHbIX 2eMepoeeHHbIX PU3UKO—XUMUYECKUX NPOUECCOB, B KOMOPbLIX
y4acmsyrom Bewecmsa B8 MBEPOblX, MUOKUX U 2d3000pasHbIX COCMOSHUSX. B kadecmse
Boccmaxosumesiell MapeaHua U3 e20 OoKcudos (pyobl, aziomepama, okamsbiweld u 0p.) 0bbIYHO



ucnosib3yrom sewecmaa, obiadaroujue bosee BbICOKOU CMeneHbH XUMUYECK020 CPOOCMBA K KUC/I0pody
[1], Hexcenu mapaarey, u e2o oKcuosbl.

VzgecmHo [2], 4mo npu BbICOKUX mMemnepamypax Npoyecc BOCCMAHOB/IEHUS MAP2aHuad U3 e2o
OKCcudoB nNpomekaem CMyneH4Yamo — B8 COOMBEMCMABUU C NPUHUUNOM NOC/Ie00BAMEbHbIX
npespawieHud, m.e. Nnymém Nocae008amesibHo20 Nepexo0d om BbICUIE20 OKCUOad K bosiee HU3Wemy U B
CaMOM KOHUE — 0OmM CBMO20 HU3WIe20 OKCUOA K Memas/iuqyeckomy MapeaHyy:

MnOz — Mnz03 — Mn30s— MnO — Mn (A)

B pe3ysibmame 83aumoodelicmaus 0Kcudos Map2aHuad ¢ maépobim yenepodom C Kokca 8 0oMeHHOU
neyu usiu 0pesecHo20 Yesisl B CbIpOOYMHbIX Neyax (m.e. npu memnepamypax seiwe 570°C), a makxie ¢
obpasyrowumMucs BoccmaHosumesibHbiMu  2azamu CO u Hz (eciu nocredHuld npucymcmsyem)
NpouCcxo0um YKA3aHHOe Bbie NOoCie00B8AMENIbHOE BOCCMAHOB/ICHUE MApeaHud U3 €20 OKCUOOB,
Komopoe HAa3biBaemcs NPSIMbIM B NEPBOM C/y4ae U KOCBEHHbIM (UUu HenpsmbiM) BO BMOPbIX 0BYX
cayqasx [3].

AKmyasbHocmb paboms|

YcmarosnieHo, Ymo npu nposedeHuU uccedoBaHull npoyecca cmyneH4amo20 B0CCMAHOB/IEHUS]
Mn u3 e2o0 okcudos, a umeHHo: mBépobimM yenepodom C, 2azamu CO u Hz> ¢ nociedyrouwum aHaau3om
NOJIyYeHHbIX OaHHbIX U pOPMYIUPOBKOU MeopemuyecKux BbIB0008 U NOJIOXEHUU npeoBapumesibHbil
mepMoOUHaMuU4ecKuli aHasu3 ycao0B8ull NPOMeKaHus BCex peakyul BocCmaHosieHus Mn no cxeme (A) He
nposoousica. OOHAKoO OH Heobxodum, MaAk Kak no3soJsisem onpedessmb Ouand3oH memnepamyp
NpomeKaHuss Kaxool peakuyuu npouecca BOCCMAHOBIEHUS Mn, 4mo ¢ no3uyull BMOpPo20 HA4asnd
MepMOOUHAMUKU  N03B80UMO0 bbl C  YBEPEHHOCMbIO KOHCMAMUPOBAMbL O BO3MOMHOCMU  UX
CYWecCmBOBAHUS NPU MEMNEPAMypax pedsibHo20 NPOUECCa, BbIACHUB NPU 3MoM, Ymo e 6ydem
BbICMYNAMb BOCCMAHOBUME/IEM HA KAXOOM 3mane, U onpedesius YUC/IeHHbIe 3HAYeHUS 2PaHUYHbIX
memnepamyp T,, (NOSCHEHUE CM. HUMKE), Bbile U/IU HUXCE KOMOPbIX BO3MOMHbI BOCCMAHOBUME/IbHbIE

npoueccbl 8 Kaxodol cmaduu cxembl (A), a MAakx3e BbIICHUMb YC/I0BUS NPOMEKAHUs npouecca
easugukauus meépdoeo yenepoda C no peakyuu benna-bydyapa.

Llesib pabomsi

ITosmomy uesibo 0aHHol pabomb! ABJIAEMCH HAXOXOEHUE 2paHUYHbIX memnepamyp Ty, HUXe uiu
BbIUE YUC/IeHHbIX 3Ha4YeHUld KOmOopbIX MepMOOUHAMUYECKU BO3MOMCHO NPOMEKAHUE BCeX XUMUYeCKUX
peakyuld cmyneH4Yamo20 BOCCMAHOBIGHUS MAP2aHUd U3 e20 duokcuda eazom CO u XuMU4Yeckold peakyuu
benna—-bydyapa.

Mamepuasibl U Memoosbl

B xo00e BbINoJIHeHUs paboms! 6biau UCNO/Ib30BAHbI UMEHUUECS B PA3/IUYHbIX JUMEePamypHbIX
UCMOYHUKAX BbIPaXeHUs1 01 pacyéma Yuc/ieHHbIX 3HadeHull cBobodHoU 3Hepauu [ubbca AGY 8
3asucumMocmu om memnepamypbi T, 0715 OCYUWeCmasieHUsl BbiqucieHuld u 0bpabomku noJy4eHHbIX
pe3y/ibMmamos NPUMEHSJIOCb KOMNbromepHoe npusioxceHue MS Excel 2013.

CocmosHue sonpoca

BBuUQy Ha/iu4us B8 WAXMHbLIX NPOMUBOMOYHbIX BOCCMAHOBUME/IbHbIX Ne4Yax O/ NOoJlyYeHus
JKesIe3a U3 Hene30co0epiauie2o Cbipbs (CbipoOYMHbIX 20PHAX, WMHKOpeHax, 61ayopeHax, 0OMeHHbIX
neyax u np.) 3aepyx#aemMo20 B8 HUX KOKCA Wau Yesis, 06pasyemcsa 3HAYUmesibHoe KoJiu4ecmso
BoccmaHoBsumesibHo2o 2asza CO B pe3ysibmame HenoJiHo2o (Mm.e. Npu Hedocmamke Kuc/iopood) 20peHust
yenepooa, codepxcauie2ocs 8 ykazaHHbix mamepuasax: 2C + Oz = 2CO.

Cyumaemcs [3], 4mo npu BOCCMAHOB/IEHUU Xesie3a B pYOHO—MEPMUYeCKUX neyax noo
Bo3delicmsuem easza—sBoccmanosumesns CO u3  bosiee  BbiCWE20 OKCUOAd MApP2aHyd MOMCHO
BOCCMAHOBUMb e20 bosiee HU3WUl OKCUO:

2MnO2 + CO =Mn203 + CO2 + 227,56 M, (1)
3Mnz03 + CO = 2Mn304 + COz + 170,77 MID#; (2)
Mn304 + CO = 3MnO + COz + 52,08 M/ (3)

Yémkas moyka 3peHus 06 Yci08usX NPOMeKAHUs OaHHbIX BOCCMAHOBUME/bHbIX NPOUECCOB B
coBpemeHHoU Memasiypaudeckod Hayke omcymcmayem.

Mo 00HoU sepcuu [4], Mn20O3 u yacmu4yHo Mn3Os4 BoccmaHasausaemcsi uz MnO2z Ha BepxHuUX
2opusoHmax 3ackinu npu 300—-400°C ¢ 8bideneHuem mensid. BoccmarosneHue ocmasibHou Yacmu MnzOs
u MnO coomsemcmBseHHo no peakuyusm (2) u (3) npoucxooum 8 waxme nequ npu 400-800°C. [pu
UCNOJIb308AHUU  MAP2AHUOBUCMO20 a2/IOMepama Bbicluue OKcudbl mapeaHuya (Mn:03 u Mnz0a)
BOCCMAHABAUBAKOMCH NPU d2JIoMepayuU.



Mo dpyeoll sBepcuu [5] sBoccmarosneHue MnzO3 u3z MnO2 HayuHaemcs npu 500°C uau npu 6osnee
Hu3kol memnepamype. [IpumMepHoO Npu 3Mux Xe memnepamypax omaoaem c8ol Kuc10pod okcud Mnz0s3,
06pazyst okcud Mn3O4. Mn3O4 — 601€€ NPOYHbIU OKCUD, NO3MOMY U3 He2o MnO BOCCMAaHas uBaemcs 8
uHmepsane memnepamyp 570-1050°C. [lpu 3mom yacmb Mn3O4 u yacms MnO BOCCMAHABIUBACMCS
coomsemcmaeHHo u3 MnO; u Mn;0s. CoedurHerHue Mnz:O4 06bIYHO Yyiemy4usaemcs (BepHee cHa4yaia
BO320HsIeMCsl MemaJsiiudeckul MapaaHey, a 8 BEPXHUX 20pU30HMAx oH okucsigsemcss 0o MnzOs U 8 MAKom
Bude yxooum u3 ne4u,).

o mpemsbel Bepcuu [6] Bbicwue okcudbl mapeaHya (Mn:O3 u Mn304) BocCmaHagauBarOMCs
npakmuyecku 00 KoHua yxe npu 400-500°C. BoccmarosneHue MnO u3z Mns:Os npomekaem B8
uHmepsasne 600-1000°C.

1o noBody BoccmaHosieHus Mn u3 Hu3we20 okcuoa MnO 3a cyém eaza CO makie Cyuecmsyrom
paziuyHble meopuu [3, 7-17].

Mo ooHol u3 Hux [7-9] Mn u3 MnO moxem soccmarasausamscs 2asom CO no peakuyuu
KOCBEHH020 BoOCCMaHosaeHus [2]:

MnO + CO =Mn + CO>— 121,80 M/[bx (4)

o dpy2ol meopuu npednosazaemcs [3, 6, 10—12], ymo 0,19 NnpomeKaHus peakyuu (4) Henpsmozo
BOCCMAaHoBIeHUA mapeaHya mpebyemcsa meHee 0,01% CO: 8 2a3o800 ¢ase, a B peasbHbIX YC/I0BUSIX
BOCCMAHOBUME/IbHOU NJIABKU 3MO HeA0CMUMCUMO; NPU 3MOoM daxce npu Hebosbwux Koudecmaax CO:
BO3MOXCHA 0bpamHas peakuus (4). Ha ocHoBaHuu Hecoomaemcmaus pedsibHo20 COCMasd 2a3080U ¢asbi
8 BocCMaHosumesbHol nequ AKobbl He0bX00UMbIM YC0BUSAM NPOMEKAHUS peakuyuu (4) npuHumarom,
ymo Mn u3z MnO B peasibHbIX YCA0BUSX MOXem BOCCMAHABAUBAMbLCS MOJILKO NPSMbIM NYMEM, m.e. 3a
cyém mBsépooeo yenepood. [aHHoe nonoxceHue o cooepxcaHuu COz 8 2a3080U ¢aze bbisio U3/I0HEHO B8
ucmoyHuke [10], ¢ Komopoeo asmopski Bcex nocsiedyrouwux pabom, no—B8UOUMOMY, NPOCMO KONUPOBAJIU
cebe smy ¢pasy.

Ewé ooHa meopus npedycmampusaem [2, 4, 5, 13—17], ymo KocseHHbIM nymém (3a cyém CO) Mn
u3 MnO BoccmaHasusaemcs 3HaqyumesibHo mpyoHee, yem Fe uz FeO, noamomy peakuus (4) Henpsmozo
BOCCMAHOB/IGHUS MAPeaHuyd B YCI0BUSX peadsbHol BOCCMAHOBUMELHOU NJIABKU NPAKMUYeCKU
HeBo3MOoxHa, a Mn u3z MnO BoccmaHas/IuBaemcs MoJsibKo NPAMbIM NYMEM, 0a U Mo YaCmUYHO.

Ha ocHoBaHuu 0BYyx NOCIeOHUX meopull CYyUMaArom, Ymo 3aK/JYUMesbHAs Cmaous

BOCCMAHOB/IGHUS MApP2aHUA U3 €20 OKCUOOB — 3mMO 3HOOMEepMUYeCcKds peakuuss NnpsSMo20
BoccmaroseHus Mn uz MnO msépobim y2nepodom C [3]:
MnO + C=Mn + CO - 288,29 M/Dx, (5)

a Ko/luyecmso BOCCMAHAB/IUBAEMO20 MAP2aHuyd, CO2/IacHO yKaszavHoU peakuuu (5), cyuiecmaeHHo
BO3pacmaem ¢ NOBbIUIEHUEM MeMNepamypsbi.

[lpu 3mom yKasbisaemcs [4], ymo mepmMoouHamuyecku ocyuiecmssieHue 3mo2o npouecca B
CMAHOAapmMHbIX YC0BUSX CMAHOBUMCS BO3MOXCHbIM, Ha4uHas ¢ 1430°C, a 8 domeHHoU nequ Mn u3 MnO
BOCCMAHABAUBAEMCA NPU YACMUYHOM CBA3bIBAHUU €20 C yenepoooM B8 sude Kapbuda, u >mo
obcmosimesibcmao  obecnequsaem BOCCMAHOB/IEHUE MAp2aHud Yaiaepodom npu  bosee  HU3KUX
memnepamypax, Yem 1430°C.

Mo dpyeoll Bepcuu [5] memannudeckull MapeaHey, BOCCMAaHAasUBAemcs mBEpObIM Y2/1epo0oM U3
MnO, Ha4uHas ¢ 1100°C; B npucymcmauu xesne3a (He NOHIMHO novemy? — NpuM. asmopd)
BoccmaHosneHue HaduHaemcs npu 1030°C, a 8 3amemHbix Kosudecmaax (om 15 do 73%) — npu 1200—
1400°C. lpu BoCcCMAaHoBAGHUS 2pAPUMOM B BAKYYME NPOUECC Ha4yuHaemcs npu memnepamype 850-
900°C u 3akanyusaemcsi npu 1050°C. Bycnosusx domeHHoU nequ Mn He NOJIHOCMbH Nepexooum B8 Yy2yH
—06b14HO nepexodum 40-60% Bce2o mapeaHua; 5—10% yHOCUMCSA € 2a30M, @ OCMA/IbHOE YXooum B W/IAK.

[lpu >mMoM 4acme Y4EHbIX—-MEemasiypeo8 BCE Xe nNbimaemcsa 0bbACHAMb peakyuro (5)
«BOCCMAHOBJIeHUEM MApeaHua 4Yepes eazosyro ¢pasy»’ (meopus I.M.Yypaposa) — 3a c4ém CyMmMapHo2o
npomekaHusi peakuul (4) u (6), uz Komopbix U BbIBOOAM peakuyuro (5), 20Bops 0 BO3MOXCHOCMU
BoccmarosneHus Mn eazom CO (4) «8 npucymcmauu mseépoo2o yenepoda»’ [8—12, 18].

" CoMHUMesIbHbIE POPMYJIUPOBKU, K MOMY M€ NPOMUBOPEYAULUE HAYYHBIM NOSTOHEHUAM PU3UYECKOU XUMUU O XUMUYECKOM CpoOCcmae
Bewjecms K KUc0pody U 0 posiu Kamasau3amopd.



B nequ eaz CO obpasyemcs He moJsibKO No NPUBEOEHHOU Bbiue peakyuu 20peHusi maépooco
yenepoda C npu Hedocmamke oKUC/IUMesis, Ho U 3a c4ém peakuyuu easupukayuu msépdozo C [14],
bosble ussecmHol Kak peakuyus benna—bydyapa [3]:

C+ CO2=2CO - 166,32 M, (6)
KOMOopas A8J19emcs Ba)cHOU C MOYKU 3peHusi obecneyeHuss KOCBeHH020 BOCCMAHOBJIEHUS NPEX0e BCe20
Fe, a makxce Mn u 0pyaux 3/1eMeHmoB U3 UX OKCUO0B, COOepHaujuxcs 8 xenesa [15].

L1151 OUeHKU BO3MOXCHOCMU NPOMEKAHUS YKA3aHHbIX peakuyud (1)—(4) u (6) nocmpoum ¢ nNoMousbHo
BbIpaxeHull, UMeroujUxcs 8 umepamype, epaguyeckue 3as8UcuMocmu om memnepamypbl T CBOOOOHbIX
sHepauli fubbca AGY = AH — T - AS peakyul (1)-(4) u (6), 4yucneHHble 3Ha4yeHuss Komopbix 6yoym
cBudemesIbCmBoBAMb O BO3MOMHOCMU UJIU HEBO3MOMHOCMU NPOMEKAHUS] Kax0ol U3 YKA3aHHbIX
peakuull npu onpeodenéHHbIX memnepamypax, NPU 3MOoM 0Ji KaxO0oU U3 HUX NOJYYUM 3Ha4yeHue
2paHu4Hol memnepamypel Ty,. /15 npoyecca cmyneH4amoz0 B0CCMAHOBIIeHUS J#e/1e3d U3 2eMamuma

2azom CO makol aHasau3z asmopom yce bbia coenaH [19].

TepmoouHamuyecKue ucc/1e008aHus

M3 meopuu memasnypaudeckux npoueccos (TMI1) u3BecmHb! BbIpa}eHUsl 071 HaXOx0eHusl B8
3aBUCUMOCMU OM memMnepamypbl T YUC/IeHHO20 3HaYeHul u306apHo—-U30mepMuYyecko20 NomeHyuadna
AG? peakyuu (4) [7] u koHcmaHm pasHosecusi 018 peakyud (1)-(4) u (6) [3, 18, 20-23], nocnedHue u3
KOMOPbIX MAKXe NO3BOJIAOM, UCNO/Ib3yS YpasHeHue usomepmbi BaHm—lopea [7, 24]

AGS = —2,3RT - 1gKp = —RT - In Kp, (7)
NOJIYyHUMb BbIPAXeHUS /1 pACYEMA YUC/IeHHbIX 3Ha4YeHuld AG.:

on14 peakuyuu (1) — AGY= —23862,508+33,840-T, Jpx/monb CO [3, 20]; (1.1)
0718 peakuyuu (2) — AGS=—214754,255+37,498-T, [bx/monb CO [3, 20]; (2.1)
on1s peakyuu (3) - AGY= —10043,871-12,222-T, [p/monb CO [3, 20]; (3.1)
o1 peakuuu (4) - AGS= 102309,463+14,384-T, [pr/mons CO [3, 20], (4.1)
AGS= 102491,000+13,855T, w/mons CO [7]; (4.2)

AGS= 102118,230+14,342-T, I/mosnb CO [18], (4.3)

AGO= 124745,000 - 1,840-T, [/mosb CO [21]; (4.4)

0551 peakuuu (6) - AGe= 172130,000-177,46-T, [pwc/mons CO: [7, 22], (6.7)
AGS= 170821,000-174,58-T, [w/monb CO» [23] (6.2)

3asucumocmu  YUCHIeHHbIX — 3Ha4YeHud — 3Hepauu [ubbca AGS om  memnepamypbl T
(8 °C) ona peakyud (1)-(4) u (6) unmrocmpupyem puc. 1, Komopbit NOCMPOEH dBMOPOM NO 3HAYEHUSM
AG?, nonyyeHHbIM C NOMOWbH NPUBEOEHHbIX Bbille BbipaxceHul (1.1)—(6.2).



PacyémHble 3Haq4eHus epaHudHbix memnepamyp Ty, 018 Xumuyeckux peakyud (1)—(4) u (6)),
Bbl4uUCIeHHble no popmyne AH = T - AS (m.e. npu AGS = 0), u duana3oH memnepamyp NPOMeKaHusi Tap
VKA3AHHbIX XUMUYECKUX peakyul 3aHecém 8 mab. 1.

Temnnepamypa, °C
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PucyHok 1. 3asucumocmu 3HaqeHud sHepeuu [ubbca AGY om memnepamyps! T 07151 peakyud
(1)—(4) u (6), paccqumaHHsbie no BbipaxeHuam (1.1), (2.1), (3.1), (4.1)-(4.4) u (6.1), (6.2), B3ambim usu
NOJIYYeHHbIM U3 IUMepamypHbIX UCMOYHUKOB [3, 7, 18, 20-24]
Tabauya 1. Temnepamypsi Ty, u Ty, 015 Xumudeckux peakyud (1)-(4) u (6)°

X @opmyiibi PacuyémHbie 3HaveHuUs
umuyeckue peakyuu pacuémahGe T,, U 0UaNA3oHa Ty, °C
2MnO; + CO = Mn:03 + CO2 + Q1 (1) (1.1) Tp =432,157; Ty <Tip
3Mn:03 +CO=2Mn304+CO>+Q>  (2) 2.17) Top =5454,086, Typ <Typ
Mn3O4+CO=3MnO + COz + Qj (3) (3 7) Trp =-1094,773; Tnp > Trp
(4.1) Typ =-7406,556; Typ < Ty
(4.2) Ty, =-7670,402; Ty, <T,
_ _ rp ’ U np rp
MnO +CO=Mn+CO: Q4 (4) (43) Trp — _7393/ 222’ Tnp < Trp
44 Top = 67523,196; Ty > Ty
~ 6.1) Typ = 696,965, Ty, > Ty
C+C02=2C0-0Qs (©) (62) T, = 705,468, Ty >T,,

2 06 ycrioBUsIX NPOMEKaHUs peaxuutl (T)~(4) u (6) ceudemesi-CmBYrom 3HAKU «>» U «<» MeXQY Ty, U Ty,



AHQU3 NOJy4eHHbIX pe3y/lbmamos

lpoaHanusupyem epagpuyeckue 3asucumMocmu, U3obparéHHble Ha puc. 1, u 0aHHbie mab. 1.

Kak ussecmHo [25], camonpou3BosibHoe npomekaHue 6020 u306apHO—U30MepPMUYECcKo20o
npouecca onpedesigemcs 0ByMsa pakmopamu:

— SHMAIbNUUHbIM, CBA3AHHbBIM C YMeHbleHUeM 3HMAaabnuu cucmemsi (AH);

— 3HMponulHbiMm T-AS, 06ycnoBneHHbIM yBenudeHuem 6ecnopsoka 8 cucmeme Bcaedcmaue pocma
eé sHmponuu (AS).

Pa3Hocmb 3mux mepmMoOUHAMUYECKUX daKkmopos SB/Isemcs pyHKyuel COCMOSHUS CUCMeMbl,
Hasbisaemol u306apHoO—-U30mepMuU4ecKuM NOMeHyUaIom uau ceobodHol sHepauell [ubbca AGS.

CB0600Has 3Hepeus [ubbca AGS s8/15emcs MepMoOUHAMUYECKUM Kpumepuem NPUHLUNUAIbHOU
BO3MOYCHOCMU CAMONPOU3B0JIbHO20 NPOMEKAHUSI MO20 UJIU UHO20 XUMUYECK020 Npoyecca (Xumuyeckol
peaxkuyuu) npu NocmosHHoU memnepamype u oasseHuu [26].

HanpasneHue Bcex XumMuyeckux peakyul 3asucum om ux xapakmepd. Tak, ecsiu 0J18 Xumuyeckod
peakuus AGS < 0, mo 0aHHbIU Xumu4eckuti NPOYECC MoxXem CamMoNpoU3B0/IbHO NPOMEKAMb B NPSIMOM
HanpasaeHuu NPomeKkaHusi 0aHHol peaxkyuu. [lpouecc npu OAHHbIX YCI0BUSX He OCYueCmsuM B
HanpasneHuu npamol xumuyeckod peakyuu, eciu AGS > 0, m.e. umeem mecmo obpamHas peakyusi. Ecu
sHepeus Mubbca AGS = 0, mo peakyus 06pamuma — NPouEeCcc MepMOOUHAMUYECKU MOXem NPomeKams
KaK 8 NPSIMOM, MAk U 8 06pamHOM HaNPAsIeHUSIX, M.e. CUCMeMa Haxo0UmCcs B COCMOSIHUU XUMUYECK020
pasHosecus [27].

Takum 06pasom, BO3MOMCHOCMb CAMONPOU3B0/IbHO20 NPOMEKAHUS XUMUYECKUX peakyud 3asucum
om coomHouwieHus seauduH AH u TAS. [1pu 3mom Bo3MOXHbI 4 OCHOBHbIX c/y4as [28, 29]:

1. Ecnu sHmanbnusa cucmemsl AH < 0 (peakuus 3Kk30mepmuyeckasy), a sHmponus cucmemsi AS > 0
(B x00e peakyuu Bo3pacmaem HYucsao mosiell 2a3006pasHbIX Beusecms), mo sHepeus [ubbca scezda b6yoem
sesu4uHol ompuyamesnbHol (AGS < 0), m.k. obe osuxcywue cunbl AH u T-AS HanpasieHbl 8 CMOPOHY
npomekaHusi npsimol peakuuu. Takue peakyuu 8 NPIMOM HaNPABIeHUU MePMOOUHAMUYECKU BO3MOMCHbI
npu sit0bold memnepamype u ABASH0MCH He0bpamumMbIMU.

2. Ecnu AH < 0 (peakyus 3k3omepmudeckas) u AS < 0 (8 xo0e peakuyuu yMeHbuwaemcs 4yucio monel
2a3000pA3HbIX BEUIeCMB), MO NPSMAsi Peakyuu BO3MOMHA MOJIbKO NPU HU3KUX MemMnepamypax, m.e.
AGY <Onpu[AH[>]TAS].

3. Ecnu AH > 0 (peakyus s3HOomepmuyeckas), a AS > 0 (8 xode peakyuu 8o3pacmaem 4Yucao mosed
2a3000pA3HbIX Bewjecms), Mo NpAMoe HAnNpassieHue peakyuu BO3MOXCHO MOJIbKO NPU BbICOKUX
memnepamypax, m.e. AGp < 0 npu AH < TAS .

4. Ecnu AH > 0 (peakuus 3HOomepmudeckas), a AS <0 (B xo0e peakuuu YMeHbUIdemcs HYUucao
monell 2a3006pasHbIX BeWeCms), Mo mMakue peakuyuu B8 NPSIMOM HANPAsIeHUU mepmMoOUHAMUYECKU
HeBO3MOX(HbI NpU 10ObIX Memnepamypax, m.K. sce2da AGS > 0.

Takum 06pa3zoM, yYUMBbIBAS BbIUICUI/IOMEHHbIE NOJIOXEHUS @u3udeckold Xumuu, KOmopble
nosioxceHbl 8 ocHosy TMI1, npamble peakuuu (1) u (2) 0om#HBI NpomeKkams MOJIbKO NpU HU3KUX
memnepamypax, nNpsmas peakyus (3) oosmxHa npomekams Npu JbbIX memnepamypax u 6bimb
Heobpamumod, npomeKkaHue peakyus (4) B NPAMOM HANPABAGHUU HEBO3MOMHO Nnpu  J1HbbIX
memnepamypax, a NPAMas peakyus (6) BOIMOMHa MOJIbKO NPU BbICOKUX MemMNepamypax.

OO0HaKo, Kak nokasaa npoBedéHHbIl mepMoouHamudyeckuld avanui (cm. puc. 1 u mabs. 1)
cywiecmsyrouux 8 umepamype BbipaxceHuld 015 pacyéma sHepeus fubbca AGY 019 xumuyeckux
peakuudl (1)—-(4) u (6) 3mo He coscem mak. Kak okaasaocs:

—npomekaHue npsmol peakyuu (1) BO3IMOMHO MOJILKO NPU HU3KUX (HUXe pacyémHou
memnepamypbl 432,157°C) memnepamypax, m.e. HEeBO3MOXHO NpU MemMNepamypax peaabHo20
npoyecca 8 BOCCMAHOBUME/IbHbIX NeYax, Ymo cmasum nood COMHeHUe NpasuIbLHOCMb Gopmysbi (1.1);

—NpAMas peakyus (2) BO3MOXHA KAK NPU HU3KUX, MAK U NpU BbICOKUX MeMnepamypax (Huxe
pacyémuold memnepamypbl 5454,086°C), m.e. BO3MOX@CHA NpuU mMemMnepamypax pedsibHo20 NPoUecca 8
BOCCMAHOBUME/IbHbIX NeYax;

—Npamas peakuyus (3) BO3MOXCHA NPU MemMNepamypax CBbiwe pacyémHol memnepamypsl
—1094,773°C, m.e. make BO3MOXHA NPU MemMnepamypax pedsibHo20 NPOUEcca 8 BOCCMAHOBUME/bHbIX
neyax;

—NpomekaHue peakuyus (4) B NpSMOM HANPAasJIeHUU BO3MOMCHO NO OOHUM OAHHbIM — HUXE
onpeodesiéHHbIX 3Ha4YeHul pacyémHbix memnepamyp: unu —7393,222°C, unu —7406,556°C, uwmu
—7670,402°C, a no dpyeum — Bbiwe pacyémHol memnepamypbl 67523,196°C, m.e. 8 oboux cy4asx



HEeBO3MOMCHO NpU MEemMNepamypax peasabHo20 NPOUEeccda B8 BOCCMAHOBUMEbHbIX Ne4Yax (npu 3mom
npasusibHOCMb Gopmyibi (4.4) Bbi3biIBaem HeKomopble COMHeHUs).

OmHocumesibHoO peakyuu (6) Hay4Hble nooxeHus guudeckod xumuu (u TMI1 coomsemcmaeHHO)
NOJIHOCMbHO CO6/IHOAOMCS — B NPAMOM HANPABJIeHUU OAHHAS PeaKUyUs BO3MOXCHA MOJIbKO NPU BbICOKUX
(Bbiwe pacyémHbix memnepamyp 696,965°C unu 705,468°C) memnepamypax.

BbIBOObI

Ha ocHoBaHuu npoBe0EHHo20 MepMOOUHAMUYEeCKO020 aHAIu3d NPouecca BOCCMAaHoBAeHUs Mn u3
€20 OKCUOOB NO UMEHWUMCS BbIDAXEHUSIM B8 PA3/IUYHbIX JUMEepamypHbIX UCMOYHUKAX COenaHb!
cedyroujue BbIBoObI:

1. BoccmaHosneHue Mn:03 u3 MnQOz 2azom CO mMepMOOUHAMUYECKU BO3MOMHO Npu
memnepamypax Hwie Ty, = 432,157 °C, m.e. HEBO3MOXCHO NPU MemMNepamypax pedsibHo20 Npouecca 8
BOCCMAHOBUMEIbHBIX NEYAX.

2. BoccmaHosneHue MnsOs u3 Mn:03 eazom CO mepmMOOUHAMUYECKU BO3MOXHO Npu
memnepamypax Huxe T., = 5454,086 °C, m.e. BO3MO}HO Npu MemMnepamypax peasabHo20 Npouecca 8

BOCCMAHOBUMEJIbHbIX NEYAX.
3. BoccmaHosneHue MnO u3 Mn30Os 2azom CO mMepMOOUHAMUYECKU BO3MOMCHO Npu
memnepamypax cabiuwe Ty, = —1094,773°C, m.e. B03MOXCHO NpU MeMNepamypax peasibHo2o NPoUeccd 8
BOCCMAHOBUMEJIbHbIX NEYAX.
4. BoccmarosneHue Mn uz MnO 3a cyém CO mepmMoOuHaMu4ecku BO3MOXCHO NpU memMnepamypax
HWHe Ty, = =7393,222°C unu Huxe Ty, = =7406,556°C, wiu Huxe Ty, ==7670,402°C, unu cabiwe Ty, =

67523,196°C, m.e. HeBO3MOXCHO NpU MeMNepamypax peaabHo20 NPouecca 8 BOCCMAHOBUMEbHbIX
neyax; no Bcel Buoumocmu, BoccmaxosaeHue Mn u3z MnO npoucxodum mBEPObIM yerepooom Yaris
(kokca, OpesecHo20 ya/is).

5. Fasugukauyus maépdoeo yenepoda (peakuus benna—-bydyapa) mepmoouHamMu4ecku BO3MOXCHA
npu memnepamypax csbiwe Ty, = 696,965°C unu cabiwe Ty, = 705,468°C (coenacHo ucmoyHuka [30]
cabiwe Ty, ~ 557°C), m.e. B03MOX}HA NPU MeMNepamypax peasibHo20 NPOYECcd 8 BOCCMAHOBUMEIbHbIX
neyax.
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LEARNING MODELS OF ARTIFICIAL INTELLIGENCE
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Abstract

Artificial intelligence uses machine learning techniques such as deep neural networks,
regression, decision trees, and random forests to interpret data and make informed decisions.
Although creating human-like Al is difficult, Al has made significant advances in image recognition,
language understanding, and predictive analytics. Key Python tools such as Scikit-learn,
TensorFlow, PyTorch, and Keras play an important role in developing and improving these models,
enabling Al to thrive in various fields through its data-driven capabilities.

Keywords: Artificial intelligence, Machine learning, Python tools, Neural networks, Artificial
intelligence models

Data scientists use artificial intelligence models to perform multiple tasks and solve complex
problems. Artificial intelligence models rely on Machine Learning algorithms and artificial neural
networks to simulate a logical decision-making process using existing data and input datasets. These
models are the foundation of modern intelligence tools and enable us to analyze data, make decisions
and predictions, and provide valuable insights. Artificial intelligence is one of the most interesting areas
of computer science. Artificial intelligence research aims to create a machine that can replicate human
intelligence in real time. True artificial intelligence that can think like humans has yet to be achieved. But
that doesn’t mean we can't benefit from Al algorithms. Today, we use Al models for several analytical
and decision-making tasks. An artificial intelligence model is a program or algorithm based on training
data to recognize patterns and make predictions or decisions. The more data an Al model receives, the
more accurate it can be in data analysis and predictions. Al models rely on computer vision, natural
language processing, and Machine Learning to recognize various patterns. Al models also use decision-
making algorithms to learn from their training, gather and review data points, and ultimately apply what
they learn to achieve predetermined goals. Al models are very adept at solving complex problems with
large amounts of data. As a result, they can solve complex problems with very high accuracy. Many people
mistakenly conflate machine learning and artificial intelligence. This is likely due to the fact that machine
learning is a subset of Artificial Intelligence. However, there are critical differences between the two. As
we defined earlier, artificial intelligence deals with creating machines that simulate human thoughts,
intelligence, and behaviors. Machine learning, on the other hand, allows machines to learn for
themselves from experience and lessons without the need to be explicitly programmed. busy. All machine
learning models are Al models, but not all Al models are necessarily machine learning models. This is an
important distinction. There are different types of machine learning and they include:[1]

-Supervised learning

- Unsupervised learning

-Semi-supervised learning

In a supervised learning model, a human trains or teaches an algorithm what to look for. Often,
the person performing this training is a data engineer who is a subject matter expert in whatever task
the algorithm is being trained to perform. For example, an algorithm working on image recognition might
be trained by a data engineer on images containing offensive or explicit content. The algorithm then uses
this information to find other images with similar content. Artificial intelligence models built with
supervised learning, such as support vector machines, are often used to perform predictive analysis. These
models use past decisions made by subject matter experts to predict future choices the expert might
make.[2]

Al models do not always have to be developed with human training. Instead, it trains a software
algorithm in an unsupervised learning model. In some cases, the training method used by the training
program mimics that of a human, but they do not necessarily have to train in the same way. Artificial
intelligence models built with unsupervised learning are often used to perform descriptive analysis. These
include content summarization, classification, extraction and video analytics. These types of Al models



can identify patterns and classify data without human training. Semi-supervised learning models
combine some of the two previous models we discussed. In semi-supervised learning, a human performs
part of the training and the software handles the rest based on human pre-training. Because Al models
built with semi-supervised learning capture both learning styles, they can be both predictive and
predictive, depending on their intended purpose. they can also perform descriptive analysis tasks.[4]

There are several different Al models and they all work differently. These include:

-Deep neural networks

-Linear regression

- Logistic regression

-Decision trees

-Random Forest(RF)

Deep neural network is one of the most popular Al/ML models. The design of this deep learning
model is inspired by the human brain and its neural network. This artificial intelligence model uses
artificial neural layers to combine multiple inputs and provide a single output value. Deep neural
networks have been widely used in mobile application development to provide image and speech
recognition services and natural language processing. This Al model represents the cutting edge of Al. It
is very adept at solving complex problems with large data sets. Linear regression model is very popular
among data engineers working in the field of statistics. Linear regression is based on a supervised learning
model. The main purpose of these artificial intelligence models is to determine the relationship between
the input and output variables. A linear regression model can predict the value of the dependent variable
based on the value of the independent variable. These models are used in linear analysis for a number of
industries, including healthcare, insurance, e-commerce, and banking. Logistic regression is another
popular Al model and is closely related to the linear regression model. However, the logistic regression
model is different from the linear regression model because it is only used to solve classification-based
problems. Logistic regression is the best artificial intelligence model to solve the binary classification
problem. This model predicts the value or class of a dependent data point based on a set of independent
variables.

The decision trees model is simple and at the same time highly efficient. A decision tree uses
available information from past decisions to arrive at a conclusion. These trees often work based on an
if/then pattern. For example, if you eat a sandwich at home, then you will not need to buy lunch. Decision
trees can be used to solve both regression and classification problems. In addition, primitive decision trees
powered the earliest forms of predictive analytics. A random forest is a collection of multiple decision
trees. Each decision tree returns its own result or decision, which is then combined with the results from
each tree. Finally, the combined results provide a more accurate final prediction or decision.Random
forest is a great Al model when you have a large data set. This model is used to solve both regression and
classification problems. Modern predictive analytics is mostly equipped with random forest models. In
addition to artificial intelligence models, there are also artificial intelligence tools and tools that are
widely used. Tools play an important role in the implementation of supervised learning algorithms and
models. Tools used in supervised training may include:[3]

Scikit-learn: A versatile and easy-to-use machine learning library in Python. It provides simple and
efficient tools for data extraction and analysis. Scikit-learn offers various algorithms for classification,
regression, clustering, dimensionality reduction and model selection.

TensorFlow: Developed by Google, TensorFlow is an open source deep learning software widely
used for building neural networks and implementing various machine learning algorithms. It has a flexible
architectural design and can be deployed on different platforms

PyTorch: Created by Facebook's artificial intelligence research lab, PyTorch is a popular deep
learning tool known for its dynamic computational graph. Neural networks are favored by researchers
and developers for their simplicity and ease of use.[5]

Keras: Originally built on top of TensorFlow and now integrated with TensorFlow as part of its
core, Keras provides a high-level interface for building neural networks. It enables rapid prototyping and
testing and is user-friendly. These tools and environments enable data engineers and machine learning
professionals to efficiently develop, test, and deploy supervised learning models in a variety of
applications. Tool selection often depends on task-specific requirements, familiarity, scalability, and
available resources.
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Abstract

The effect of thermal cycling on the formation of a porous composite material based on
basalt fiber is investigated. It is shown that thermal cycling of a composite material compressed at
20 MPa changes the structure of the pore space from a slit-like pore shape to a volumetrically
equiaxed one with a change in the average pore size from 59.0 microns to 15.2 microns, which
leads to a decrease in permeability from 30.9 x 107> m? to 13.8 x 10°"° m? and open porosity from
75.5 up to 56.1%. With an increase in the number of heating cycles, the compressive strength
increases from 2.9 MPa to 14.9 MPa. It has been found that when the pressing pressure increases
to 40 MPa, the fibers are compacted to form a regular porous structure. An increase in the number
of cycles has practically no effect on the average pore size (15.1 microns at cycle | and 14.4 microns
at cycle Ill). There is no change in gas permeability and porosity. The gas permeability is 11x107°
m?, the average porosity is 58%. The compressive strength increases from 11.9 MPa to 31.5 MPa.

AHHOmMayus

ViccnedosaHo — BusSHUE — MEPMOUUK/IUPOBAHUS — HA — (OPMUPOBAHUE  NOPUCMO20
KOMNO3UYUOHHO20 ~Mamepuana Ha ocHose 6asa/sbmoBo20 BOJIOKHA. [lokazaHo, 4mo
MepMOUUKIUPOBAHUE KOMNO3UUUOHHO20 Mamepuasa, cnpeccosaqHo2o npu 20 Mfla, uzmeHsem
CMPYKMYpY NOPOBO20 NPOCMPAHCMBA OM WiesesuoHol ¢opmbl Nop 00 06bLEMHO-PABHOOCHOU C
U3MeHeHuem cpedHe2o0 pasmepa nop om 59,0 MKM 0o 15,2 MKM, Ymo npuBooUMm K YMeHbUEeHUH
npoHuyaemocmu om 30,9x 107" M? do 13,8x10°"° M° u omkpbimol nopucmocmu om 75,5 do 56, 1
%. C yBesiuyeHueM Koau4yecmaa YUK/I08 Hazpesd NoBbILAemcs npedes NPOYHOCMU HA Cxcamue C
2,9 Mfa do 14,9 Mfla. YcmaHosieHo, Ymo npu yBesaudyeHuU 0asieHus npeccosaHus 0o 40 Mria,
npoucxooum YnJaOMmHeHue BOJIOKOH C 06pazosaHuem pe2ysaspHol nopucmol CMmpyKmypsbi.
VYBenuveHue KoauyecmBsa LUK/I08 NPAKMUYECKU He Busem Ha cpedHud pasmep nop (15, 1 MKM npu
| yukne u 14,4 mkm npu Il yuknax). MiameHeHue 2a3oBol NPOHULAEMOCMU U NOPUCMOCMU He
Habmodaemcs. [azosas npoHuyaemocms cocmassigem 11x1072 M?, cpedHas nopucmocms — 58
%. [Mpeden npoyHocmu Ha cxcamue ysenuyusaemcs ¢ 11,9 Mlla do 31,5 Mla.

Keywords: composite material, basalt fiber, morphological analysis, mechanical properties,
porosity, permeability.

Kntoyesble c/108a: KOMNO3UUUOHHbLIU Mamepuads, 6a3aibmoBoe BoJI0KHO, MOpgosiocudeckuli
aHasu3, MexaHuyeckue c8oUCcmMaAd, NOPUCMOCMb, NPOHULAEMOCMb.

YposeHb coBpemeHHoU mexHUKU mpebyem Bce bos1ee WUPOKO20 NPUMEHEHUS Pa3/IuYHbIX CPeOCMA
U cnocobos, Y/IyHwarouux Kavyecmso Nopucmsix mamepuasnos [1]. B CBA3U C 3MUM NOUCK HOBbIX
Kepamuyeckux Nopucmabix NPOHUUAeMbIX (PUIbMPOBAJIbHbIX MAMepPUAsos C BbICOKOU NPOYHOCMbIO,
NPU20OHBIX K BHEOPeHUr B MexHoI02u4eckue cxembl O4UCMKU 2a3o8 npu dasneHusx csbiwe 10 Mlla,
AaBJ19emcs akmyasbHbiM [2, 3].

Obbekmamu ucce0o8aHus A8a1UCL 06paslbl KOMNO3UMOB Ha 0OCHoBe 6a3abMOB0O20 BOIOKHA,
ChOpMUPOBAHHBIE B NPOUECCe MepMOUUKIUPOBAHUS.



Ob6pasubl U320MasAUBAIUCE U3 WUXMbI Cedyrowe2o cocmasa (Bec.): 37% 6a3asbmoBo20
BOJIOKHA + 19% mynnuma + 11% moougpukamopa Al>SO4 8 kKa4ecmse cBs3Ku + 19 % nopoobpazosamerisi
+ 4 % ¢appopa 8 kKavecmse ynpoyHumend + 11 % naacmuguxkamopa. [locie epaHyiupoBaHus
oCywecms/IfIocb paduasnibHoe npeccosarue npu oasseHusx 20 u 40 Mlla. Mapkuposka obpa3yos ¢
PeIUMamu MepMOUUKIUPOBAHUS YKA3aHbl 8 mab. 1.

Tabauya 1
Mapkuposka 06pasuos ¢ pexumMamu mepMoyUKIUPOBAHUS
M JasneHue
apKupoBKa
NpeccoBaHus, Pexum mepmMoyuKIUPOBAHUS
obpasua Ma
1-1025-20 20 | uukn: Hazpes do 1025 °C — oxnaxc0eHue sBMecme € NeYbro
Ilyukna: Haepes 0o 1025 °C — oxnaxcdeHue 0o 1000 °C + Haepes 0o 1050
2-1050-20 20 o
C — oxn1axcdeHue BMecme ¢ NeYbo
Il yukna: Haepes do 1025 °C— oxnaxcdeHue 0o 1000 °C + Haepes 0o 1050
3-1075-20 20 °‘C -  oxnaxoeHue 0o 1025 °C + Haepes 0o
1075 °C — oxnaxc0eHue sBMecme ¢ NeyYbrossss
1-1025-40 40 | yukn: Haepes 0o 1025 °C — oxnaxc0eHue sBMecme C NeYbto
Iluyukna: Haepes 0o 1025 °C — oxnaxcoeHue do 1000 °C + Haepes 0o 1050
2-1050-40 40 o
C — oxn1axcdeHue BMecme ¢ NeYbo
Il yukna: Haepes 0o 1025 °C—oxnaxderHue do 1000 °C + Haepes do 1050
3-1075-40 40 °‘C -  oxnawoeHue 0o 1025 °C + Haepes 0o

1075 °C — oxniaxc0eHue smecme ¢ nNeybto

LI19 KoHmposs mMopgosio2uu NOBEPXHOCMU, NOPUCMOCMU, NPOHULAEMOCMU U NPOYHOCMHbIX
csoldcms NpoBooUIU KOHMPOJib 06pasuyos Ha Kaxoold cmaduu mepMOouUK/IUPOBAHUS.

TepMOYUKAUPOBAHUEe NPOBOOUIOCH C UesibHo NOBbLIWEHUS NPOYHOCMU KOMNO3Uuyuld 3a cyem
COXPAHeHUs Yacmu amop@dHO20 COCMOAHUS BOJIOKHA U CHAMUS MUKPOHANpsxeHUd.

Pexcumbl mepMOoyUKIUPOBAHUS B BUOE 2pAdUKOB Npedcmas/ieHbl Ha puc. 1.
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Puc. 1. Pexcumbl mepMoyuKIuUpOBaHUs 8 Bude epaukos: a — | yuka: Hazpes 0o 1025 °C — oxsiax3coeHue
Bmecme ¢ neybto; 6 — Il yukna: Hazpes 0o 1025 °C — oxnaxcoerHue 0o 1000 °C + Hazpes do 1050 °C —
oxJ1axc0eHue sBmecme ¢ neybto; 8 — Il yukna: Hazpes 0o 1025 °C — oxnaxcoeHue 0o 1000 °C + Hazpes 00
1050 °C — oxnaxcdeHue 0o 1025 °C + Hazpes 0o 1075 °C — ox/iaxco0eHue sMecme ¢ NeYbHo

Mopgonoeudeckul  aHanu3 NOBEPXHOCMU BbINOJIHAACA HA CKAHUPYIOUWEM  3/1eKMPOHHOM
MUKDOCKONE BbICOKO20 paspewieHuss «Mira» ¢upmbl «Tescan» (Yexus) ¢upmbr «Oxford Instruments
Analytical» (Benukobpumadus). VicnbimaHue Ha CXamue oCyulecmsnisaiocb Ha YyHUBepcasibHol
ucnbimamesnibHol mawure "Tinius Olsen HI150K-U" (AHenus). [loepewHocms u3mepeHus 1 %.
[lopucmocme U NPOHULAEMOCMb ONPedesIsack Ha ABMOMAMU3UPOBAHHOM NOPOMempe KanUJI/ISPHbIX
nomokos Porolux 500 no ucciedosaHuto NOPOUIKOBbLIX MAMepuasos 2a3o0UHAMUYeCcKUM MemOoOOM.
Obuwasa nopucmocms onpedesianacs No Memody 2udpocmamuyeckoeo 83sewusaHus no FOCT 24409-
80.

Mopgosioeus noBepxHoOCMu KOMNO3UmMoB Ha 0CHoBe 6a3abmoB020 BOIOKHA, NOC/1e NPECCOBAHUS
npu 20 Mfla u 40 Mfla, cbopmupoBaHHbIX B NPOUECCe MEepPMOUUKIUPOBAHUS, NPeOCmas/ieHa Ha puc. 2,
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View field: 2.77 mm Det: SE 500 pm View field: 277 pm Det: SE 50 pm View field: 55.3 pm Det: SE

SEM MAG: 100 x | Date(m/dly): 01/12/24 Performance in nanospace SEM MAG: 1.00 kx | Date(m/dly): 01/12/24 Performance in nanospace SEM MAG: 5.01 kx | Date(midly): 01/12/24
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Puc. 2. Mopgonoeus NoBEpXHOCMU KOMNO3UMOB Ha 0CHoBe 6a3asbmoB020 BOJIOKHA, NOC/Ie
npeccosaHusi npu 20 Mrla, cpopmMupoBaHHbIX B NPOLECCe MEepMOUUKIUPOBAHUS: d - B — 0bpasey, ¢
mapkuposkol 1-1025-20 (1 yukn); 2 - e — obpaszeu ¢ MapKuposKoU
2-1050-20 (Il yukna); »c - u — obpazey ¢ mapkuposkou 3-1075-20 (Il yukna)

A
SEM HV: 20.0 kV
View field: 2.77 mm

WD: 14.70 mm
Det: SE
Date(midly): 01/12/24

500 pm
SEM MAG: 100 x

|
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Performance in nanospace
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SEM HV: 20.0 kV wp:1623mm || | | MIRAS TESCAN| SEMHV:200kV |  WD: 16.20 mm 1l SEMHV:200kV |  WD: 16.09 mm LLLL | MIRA3 TESCAN|

View field: 2.77 mm Det: SE 500 pm View field: 140 pm Det: SE 20 pm View field: 55.4 ym Det: SE 10 pm
SEM MAG: 100 x | Date(m/dly): 01/12124 Performance in nanospace SEM MAG: 1.98 kx | Date(midly): 01/12/24 Performance in nanospace SEM MAG: 5.00 kx | Date(midly): 01/12/24 Performance in nanospace
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SEM HV: 20.0 kv wo:1552mm | ||| MIRA3 TESCAN SEM HV: 20.0 kv WD: 16.78 mm il MIRA3 TESCA SEMHV:200kv | wo:1s67mm || | | MIRA3 TESCAN
View field: 2.77 mm Det: SE 500 pm View field: 138 pm Det: SE 20 pm View field: §5.4 pm Det: SE 10 pm

SEM MAG: 100 x | Date(m/dly): 01112124 Performance in nanospace SEM MAG: 2.00 kx | Date(midly): 01/12124 Performance in nanospace SEM MAG: 5.00 kx| Date(midly): 01/12124 Performance in nanospace
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Puc. 3. Mopgonoeus NoBepxHOCMU KOMNO3UMOB Ha 0CHoBe 6a3asbMoB020 BOJIOKHA, NOC/Ie
npeccosaHus npu 40 Mrla, copmMupoBaHHbIX B NPOLECCe MEepMOUUKIUPOBAHUS: d - B — 0bpasey, ¢
mapkuposkol 1-1025-40 (1 yukn); 2 - e — obpaszeu ¢ MapKuposKoU

2-1050-40 (Il yukna); 3¢ - u — obpazey, ¢ mapkuposkod 3-1075-40 (Il yukna)

ViccnedoBaHue Mopgosioeuu NOBEpXHOCMU KOMNO3UMOB HA OCHose 6ad3asbmoB020 BOJIOKHA,
cnpeccoBaHHbIx npu dasseHuu 20 Mflla, nocie nposederus Il yukaos Hazpesa om 1025 °C do 1075 °C ¢
OX/IaX3COeHUeM BMecme C NeyYybro NOKA3asio (Puc. 2), 4mo 3a cHem cnekaHus 6asasabmoBo20 BOIOKHA B
KomMnosume npoucxooum 06pazoBaHue KapkacHol CMPYKMypbl NpU COXPAHEHUU 2/1a0KoCmu
NOBEepPXHOCMU BOJIOKOH, YKasbiBarowiel Ha amopdHocme. Habarooaemcs He3Ha4umesibHoe KoIu4ecmao
3aKpUCMAanIu308aHHol ¥uoKkol ¢asbl Ha e2o nosepxHocmu. CnekaHue usmeHsiem CmpyKmypy NOPOBO2O
npocMpaHcmBa om wieaesudHol popmbi NOp 00 06bEeMHO-paBHOOCHOU C U3MeHeHUeM CpedHe20 pamepa
nop om 59,0 Mkm 0o 15,2 MKM. Mo npusBooum K ymMeHbueHuro npoHuuaemocmu om 30,9x107"? M? do
13,8x1072 M u omkpbimot nopucmocmu om 75,5 % 0o 56,1 %. C yBe/iudeHuem Koau4ecmaa UuKIos
Hazpesa NoBbILAeMCcs NPeoesi NPOYHOCMU Ha cxcamue ¢ 2,9 Mlla do 14,9 MITa.

YBenuyeHue 0dasneHusi npeccosaHuss 0o 40 Mlla npuBooum K YNnJIOMHEHU BOJIOKOH U
obpaszosaHuro peaynspHol nopucmod CmpyKmypbl (puc. 3). YBenuyeHue Ko/u4yecmsa UuUK/IOB
npakmuyecku He sugem Ha cpedHud pasmep nop (15,1 mkm npu | yukae u 14,4 mkm npu lll yukaax).
Vi3meHeHue 2a3oBod NPOHULUAeMOCMmU U NOPUCMOCMU  makxe He Habawdaemcs. [azosas
npoHuuaemocms cocmasnigem 11x1072 m?, nopucmocms 8 cpedHem - 58 %. [peden npoYHoCMuU Ha
oxamue ysenudqusaemcs ¢ 11,9 Mlla do 31,5 MIlla. [loBepxHOCMb BOJOKOH 0CMAemcs Npakmu4yecku
enaokod.

Pe3ynibmamai usmepeHusi cpedHe20 pasmepa nop, NOPUCMOCMU, 230800 NPOHUUAEMOCMU U
npedesia NPOYHOCMU HA CHamue 8 3aBUCUMOCMU OM PEXUMOB MepMOYUK/IUPOBAHUS NPedCMas/ieHb! B
mab. 2.



Tabnuua 2

CpedHuli pasmep nop, NOpUCMOCMb, 2d308As NPOHULAEMOCMb U NPedes NPOYHOCMU HA CHAamue 8
3ABUCUMOCMU OM PEIUMOB MEPMOYUKIUPOBAHUSA

CpedHud pasmep | Mopucmocme [azoBasi npoHULAeMocms lpeden
Mapkuposka nOp, MM % ’ (npu 0,4 6ap), NPOYHOCMU Ha
’ 107°m° oxcamue, Mla
1-1025-20 59,0 755 30,9 2,9
2-1050-20 18,1 63,3 24,1 6,4
3-1075-20 15,2 56,1 13,8 14,9
1-1025-40 15,1 59,9 11,3 11,9
2-1050-40 14,9 58,6 11,1 15,7
3-1075-40 14,4 54,7 11,0 31,5

Ha puc. 4 npedcmassieHbl 0uazpammbl cxamus o6pasyos Nocie mepMoyUKIUPOBAHUS,
cnpeccoBaHHbIX npu oasseHusx 20 Mlla u 40 Mlla. B obpasuax, cnpeccosaHHbix npu 20 Mfla,
npoucxodum 3HA4yuUMesbHoe pPaspyuleHue BOJIOKOH Ha Hebosbwux Hazpyskax 0,5 kH 0o 1,4 KH.
MakcumanbHbIl npedes NpoYHoCMuU Ha cxcamue - 14,9 Mfla. [jansHelwee ysenudeHue ucnbimamesibHol
Hazpy3Ku «npeccyem» paspylieHHble BOJIOKHA, 0 Yem cBudemesibcmayem 06pa3osaHue NosioyYku Ha
ouazpamme. [lpu dasneHuu 40 Mlla 3Ha4eHue BbIOepUBAeMbIX HA2py30K Nosbiwaemcs 00 2,1 KH ¢
yBesiu4eHuem npedesia npoyHocmu 0o 31,5 Mla. [lonoyka Ha duazpamme makxe npucymcmasyem,
00HAKo oMJIuYaemcs NJABHOCMbHO pAcNPedesieHus], Ymo 20BOPUM O MEHbLUEM Pa3pyUIeHUU BOSIOKOH.
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Puc. 4. Juaepammpl Cxamusi KOMNO3UMOB Ha 0CHoBe 6A3a/1bMOB020 BOIOKHA, NOC/Ie NPeCcCOBAHUS
npu 20 Mflla (a-8) u 40 Mrla (2-e), cbopmMupOBAHHBIX B NPOUECCE MEPMOUUK/IUPOBAHUS: d, 2 — 06pasubl ¢
mapkuposkamu 1-1025-20 u 1-1025-40 (I yuksn);

6, 0 — 0bpasubi ¢ mapkuposkamu 2-1050-20 u 2-1050-40 (Il yukna);
B, e —0bpasubi ¢ Mapkuposkamu 3-1075-20 u 3-1075-40 (Il yukna)

BbiB0ObI. ViccnedosaHo, Ymo KOMNO3UMbI Ha OCHoBe 6a3ad/ibMOoB020 BOJIOKHA, CNPECCOBAHHbIE NPU
oasneHuu 20 Mrla, nocsie mMepMoUUKIUPOBAHUS UMM KAPKACHYH CMPYKMYypY. [10BepXHOCMb BOJIOKOH
npeumyuiecmsaeHHo 21a0Kas, Ha NOBepXHOCMU BOJIOKOH NPUCYMCMBYem He3Ha4yumesibHoe KOu4yecmao
3aKpucmasniu3oBaHHol xuokold ¢asbl, 0b6pazosaHHol B npouyecce cnekaHus. TepMoyuKIUuUpoBaHue
u3MeHsiem CmpyKmypy NOPOBO20 NPOCMPAHCMBA OM Wies1eBuUd0Hol ¢popmbi Nop 00 06beMHO-paBHOOCHOU
C U3MeHeHueM cpeoHe20 pasmepa nop om 59,0 mMkm 0o 15,2 MKM, 4mo NpuBooUM K YMeHbUIeHUO
npoHuuaemocmu om 30,9x10°7 M? do 13,8x10°"° M u omkpbimol nopucmocmu om 75,5 0o 56,1 %. C
yBesiuYeHuem Koiu4ecmsa YuK/I08 Hazpesd NoBbILaemcs npeoes NpoYHOCmuU Ha cxamue ¢ 2,9 Mrla do
14,9 Mrla.

VI3y4eHo, ymo npu yBesnudeHuu 0assieHusi npeccosaHusi do 40 Mrlla, npoucxodum yniomHeHue
BOJIOKOH U 0bpazoBaHue peaysspHol nopucmol CMpPYKMypbl. YBesudyeHue Koauyecmad UUKJIOB
npakmuyecku He ssusem Ha cpedHul pasmep nop (15,1 mkm npu | yukne u 14,4 mkm npu lll yuknax).
Vi3meHeHue 2a3oBold NPOHULUAeMOCMmU U NOPUCMOCMU Makxe He Habawdaemcs. [azosas
npoHuuaemocms cocmasssem 11x1072 M?, cpedHss nopucmocmb — 58 %. lpeden npoyHocmu Ha
oramue ysenuqusaemcs ¢ 11,9 Mfla do 31,5 Mfla. lloBepxHOCMb BOJIOKOH OCMAemcs NPaKmMuyecKu
enadkod.

OnpedeneHo, 4mo B 06pazyax, CnpeccoBaHHrix npu 20 Mrlla, npoucxodum 3Ha4yuUMesbHoe
paspyuieHue BOIOKOH Ha Hebosbwiux Hazpy3kax 0,5 kH do 1,4 kH. MakcumasibHbIt npedesl NpoYHOCMuU
Ha cxxamue cocmasasem 14,9 Mla. [lanbHedwee yBenudeHue ucnbimamesibHol Hazpy3Ku «npeccyempy»
paspylieHHble BOJIOKHA, 0 YemM caudemesibcmayem 0bpasosaHue noJioYKu Ha ouazpamme. [pu dasieHuu
40 Mlla 3Ha4yeHue BblOEPHUBAEMbIX HA2PY30K nosbiwaemcs 00 2,1 KH ¢ yBenudeHuem npedena
npoyHocmu 0o 31,5 Mfa. [lonoyka Ha ouazpamme mMakxe npucymcmayem, 00HaKo OmJu4yaemcs
NIaBHOCMbIO pacnpeoesieHus], Ymo 20B0PUM O MeHbUWEeM PAa3pyUIeHUU BOTOKOH.

Cnucok iumepamypab!
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