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OCHOBHI IUIAMHUCTOCTI TPUBHOI ETIOJIOTTi HA SYMEHI O3UMOMY

Cmankesuu C.B.

Jeporcasnuii biomexHono2iyHull YHigepcumem

Jloyenm kagedpu 30010211, eHmomon0eii, pimonamonozii, iHmezposano2o 3axucmy i KapanmuHy poCiuH
im. B.M. Jlumeunosa

MAIN SPOTS OF FUNGAL ETIOLOGY ON WINTER BARLEY

Stankevych S.

State Biotechnological University

PhD of Agricultural Sciences, Associate Professor of the B.M. Litvinov Department of Zoology, Entomol-
ogy, Phytopathology, Integrated protection and Quarantine of Plants

AHoTanis

3epHOBI KOJIOCOBI KYJIBTYPH, BIJIIrPalOTh BAXKIIMBY POJIb y CBITOBOMY CIJIbCBKOMY TOCIIOJIaPCTBI Ta IPOJIOBO-
nbyiit Oe3neni. SlUMiHb 03UMUIA — O/THA 3 KpalMX KOPMOBHX KyJbTYp. BHBUEHHS 0coOIMBOCTEH NposBY, 30epi-
TaHHs Ta MOIIMPCHHS XBOPOO IPHOHOI €TIONOril Ha SYMEHI J03BOJISE PO3POOIISATH Ta ONTUMI3YBaTH CUCTEMY 3a-
XHCTY STUMEHIO 03MMOT0 BiJl OCHOBHHUX XBOp00. BeraHoBeHO, 0 B YKpaiHi OCHOBHUMH IUISIMUCTOCTSIMH TPUOHOT
eTIOoJOTii Ha STYMEHI 03UMOMY € TeIEMIHTOCTIOPi03H, pHHXOCIIOPi03 Ta CENTOPio3.

Abstract

Cereal crops play an important role in world agriculture and food security. Winter barley is one of the best
fodder crops. Studying the features of the manifestation, storage and spread of diseases of fungal etiology on barley
allows developing and optimizing a system for protecting winter barley from major diseases. It has been estab-
lished that in Ukraine the main spots of fungal etiology on winter barley are helminthiasis, rhynchosporiasis and

septoria.

Kiro4oBi cJioBa: 3epHOBI KYJIbTYpH, STYUMIHb O3UMHIA, XBOPOOH, TATOTCHHU, 3aX0IU 3aXUCTY, IUIIMUCTOCTI,

reJbMIHTOCIIOPi03. PUHXOCIIOPI03, CENTOPiO3.
Keywords: grain crops, winter barley, diseases,
rhynchosporiasis, septoria.

Beryn. 3epHOBI KOJIOCOBI KyIBTYPH, BiIIrparoTh
B)XJIMBY POJIb Y CBITOBOMY CUIBCHKOMY I'OCIIOAPCTBI
Ta IpoIoBONIBYiH Oe3rerni. Lli KympTypHu MOpOKy BHCI-
BalOTh HAa MUTBHOHAX TEKTapiB 3eMIIi 10 BCHOMY CBITI,
JIe 11€ 03BOJISIFOTH MOTOTHO-KJIIMaTH4HI YMOBH Ta IPH-
JIATHICTB TPYHTIB. 3€PHOBI KYJIbTYPH € JUKEPEIOM €He-
prii, BiTamiHiB, OLIKIB Ta MiHEpaiB, BOHH BUKOPHUCTO-
BYIOTBCSI JIJIsl BAPOOHHUIITBA XJ1i0a, MaKapOHHUX BHPO-
01B, KPyH Ta IHIIUX MPOJYKTIB, y MMBOBApiHHI Ta CTa-
HOBJIATH OCHOBY Xap4yBaHHs JIFOJICTBA. TakoX BOHHU
BXOJISITh IO KOPMOBOT'O pallioHy B TBAPHMHHHUX TOCIO-
JapcTBax. Ypokal 3epHOBHX KYJBTYP MOXYTb BiJHO-
CHO JIOBTO 30epiratucs, mo poOHTh IIi KyJIbTYPH CTpa-
TETIYHO BAXJIMBUMHU JUIS 3a0€3MEeUEeHHsI IPOAOBOIBYOT
Oe3mexkn B YMOBax HerependadyBaHUX OOCTaBHUH, Ta-
KHX SIK €KOHOMIYHI KPH3H a00 MPUPOIHI KaTacTpou.

SlumiHb 03UMHMI — OJJHA 3 KpallUX KOPMOBHX KY-
IBTYp. 3epHO MICTHUTH y cepeaHboMy 10 65 % BEP i
nopiBHAHO Maio Oinka (61 12 %), ToMy BiH € IHHOIO
CHUPOBHMHOIO 11 muBoBapiHHA. Conoma Ta ToioBa —
uinHUi Tpy6uii kopM. IX 3romoByIOTH Xyn06i. Bupo-
IIYIOTh SYMiHb TaKOX Y 3€JICHOMY KOHBEEpi. Y crpusi-
TJIMBI JJIS IEPE3UMIBIIi POKH BPOKalHICT 3€pHA J10CS-
rae 5,0-5,8 1/ra, a Ha copronutpHUIIX — 8,0-8,5 T/Ta.
Cepemus BpoxaitHicts — 2,8-3,0 1/ra. Sluminb o3umuit
Ma€ BRXJIMBE arpoTeXHIUHe 3HAUYeHHA. Y CiBO3MiHax,
HACHYEHHUX O3MMHUMHM XJi0aMH, Iicis SIMMEHIO MOXKHa

pathogens, protection measures, spotting, helminthiasis.

BHUCIBATH 1HIII 03MMI, OCKIJIBKH 0 IXHBOI CIBOM 3aIIH-
[Ia€ThCS JOCTATHRO Yacy IUI HaIiBIIApPOBOTO 00po0bi-
TKy IpyHTy. [lociBHa TUTOma TYMEHIO 03UMOTO Y CBITI
cTa”HOBUTH 8,0—8,5 MiH ra. BiapmiicTh MOCIBHUX IUIOLL
30ceperKeHo B KpaiHax €Bpocorosy. Haitbinbie iforo
BuciBatoth y Opannii (1,4-1,5 mun ra), Himeuunni
(1,2-1,3 muH ra), Pymysii (6mm3sko 0,9—1,0 Mt ra) Ta
IHIIMX KpaiHaxX. YKpaiHa BXOAMTH JO IT'SITIPKH CBITO-
BHUX JTIJICPIB 332 OCIBHUMH IUIOIIAMH ITiJ[ LIE0 KYJIbTY-
poro. CTpimMKe 3pOCTaHHS MOCIBHHUX IUION[ SYMEHIO
03UMOT0 B YKpaiHi crioctepirainocs B mepion 3 1995 mo
2010 pp. (3 370 Trc. ra B 1995 p. mo 1470 tc. Tra —y
2009 p.). [Ipotsirom ocTaHHIX POKIB IIi IUIOMII cTA01Ti-
3yBaywcs Ha piBHi 1,1-1,2 mmara (y 2013 p. — 1,09 MutH
ra,y 2014 — 1,18 mirH ra). SUMiHb O3UMUI pEKOMEHIO0-
BaHUI1 s BUponTyBaHHS B 14 obnactax. [Tonan 70 %
HOro MOCIBHMX IUIOINI 30CEPEHKEHO B IiBACHHOMY pe-
rioni — Kpumy, Onecskiit, MukomnaiBcbkiit Ta XepcoH-
CBKiif 00/acTax.

IHoctanoBka mnpodsemu. Illopoky BHacHiZOK
KUTTEMISTTBHOCTI IIKIJJTMBUX OPTaHi3MiB JIFOJICTBO HE-
noorpumye 30—-40 % noTeHIiitHOro BpOXkKato 3epHOBUX
KOJIOCOBHX KYJIbTYP, Y TOMY YHUCII SYMEHIO 03MMOTO.
JleBOBY 4acTKy BTpaT BPOXKaIO SUMEHIO CHPUYNHSIOTH
XBOpoOu pi3HOi etionorii. Cepen KX 4iNbHE Micue
3aliMaloTh IUIIMUCTOCT] I'PUOHOT €TiOJOTIi: TeIEMIHTO-
CIIOpi03H, PUHXOCIIOPIiO3 Ta CENTOPio3.
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BuxsiaseHHs] 0CHOBHOTO MaTepiaiy.

Temno-6ypa naamucmicms. XBopoOa pO3MOBCIO-
JUKeHa CKpi3b. IIposBiseTbess HA cXomax M TOpOCIHX
pOCIIMHAX JOBraCTHMMH TEMHHMH IUISIMAMH Yy BUITIAIL
IITPUXIB 1 cMyT. [HONI YTBOPIOETHCS OMH KOPIiHb 3a-
MICTB TPHOX, 2 TAPOCTKH BUKPHUBIIOIOTHCS 1 THHYTh. Ha
JIMCTKAX JOPOCIHX POCIUH BHHUKAIOTH CIIOYATKy Te-
MHIi, a Ti3Hille TeMHO-cipi abo CBITJIO-Oypi IUIIMH,
TPOXH ITOJJOBXKEHI y3/I0BX JIUCTKIB, Y IEHTP1 BOHHU CBi-
THIiII, 3 TEMHOIO OOJISIMIBKOIO. Y MICIISIX IIJISIM 3’ SIBJISI-
€TBbCS OJMBKOBO-Oypuii a60 gwopHO-cipmit HamiT. [HOII
HIDKHI BY3NIH cTeOJla 3arHMBAIOTH, BHACITIJOK YOTO
BOHO IIOM’SKIIY€THCS 1 BHIIATAE. YpaxeHe cTedIo
BKPHBAETHCS YOPHO-CIPHM HATBOTOM.

KomockoBi Iycoukn ypaskeHOTo Koyoca OypiroTh,
3apOJIKOBHI KiHEIb HACIHHS YOpHi€ a00 CTae KOpHYHe-
BUM. OcoONMBO IHTEHCHBHHUI PO3BUTOK XBOPOOHM Ha
JIOPOCIIMX POCIIMHAX CIIOCTEPIraeThCs MPH BUIAJaHHI
JIOIIIB 1 BUCOKIH BOJIOTOCTI MOBITPSI.

30y JHHKOM TEMHO-0YpoT IUIIMUCTOCTI € He3aBep-
wennit rpub  Bipolaris  sorokiniana  Shoem.
(Helminthosporium sorokinianum Sacc.). Mioro rpu6-

HUI PO3MIIIYETBCA Y MDKKITITHHHUKAX TKAaHUH POC-
JIMHM, @ HA TTOBEPXHI ypa)KEHUX OPTaHiB YTBOPIOETHCS
KOHi/liaJJbHE CTIOPOHOIIEHHS, 10 BUXOANUTH Yepe3 To-
mix abo Mk KIiTnHaMH eminepmicy. Konigienocmi 6a-
raTOKIITHHHI, TEMHI, KOJTIHYACTI, JOBXHUHOIO 10 130 1
3aBTOBIIKH 6—7 MKM (pinko no 10 mxm). Koninii Te-
MHO-OJIMBKOBI, JOBractosienoioni, 3 12—13 mome-
peunumu nepetuHkamu, 60—134 x 17-30 MkM.

ITix wac BereTalii rpu® MOMIMPIOETHCS KOHIIISIMH,
SIKI IPOPOCTAIOTh MOJSIPHUMH KJIITHHAMH. [ pruOHHIL
nry3HO HE MOMINPIOETHCS, TOMY KOXHE YPaXKESHHSI Op-
TaHiB POCIIHMH € MICIIeM, Ji¢ BiIOYBa€TbCS CaMOCTiiHE
3apaKeHHSL.

3uMye matoreH y ¢opmi IpuOHHUII i KOHimianb-
HOTO CIIOPOHOIICHHS Ha CTepHi i 3epHi. OTXKe, IKepe-
soM iH(ekii MoXke OyTH ypaskeHe 3epHO 1 IOXKHBHI pe-
LITKU YPa)XXKEHUX POCIIHH.

YpakeHi poCINHYA 3MEHIIYIOTh 3arajbHy 1 IpOy-
KTUBHY KyIUCTICTh, HA HUX YTBOPIOETHCS MEHIIIE TTep-
BHHHUX 1 BTOpUHHUX KOpeHiB. Heno0ip ypoxkaro 3epHa
MIPY CUIILHOMY PO3BHTKY XBOpOOH MOXe fnocsiratu 20—
40 %.

Puc. 1. Temno-6ypa niamucmicme siumento

Cmyeacma _naamucmicme _aucmkie. B Yxpaini
nyxe nomupena y Jlicoctemny i Ilosmicei. Cnocrepira-
€ThCS HA SIYMEHI BiJl MOYATKy CXOMIB 10 CTHrIOoCTi. Ha
JIMCTKAX CXOJIIB yTBOPIOKOTHCS OJI1/10-)KOBTI IJISIMU, SIKI
Mi3HIIIEe BUIOBXKYIOTHCS, POOJISITHCS CBITIO-KOPHYHE-
BUMH 3 BY3BKOIO ITypIIypoBOr0 oOiisiMiBKor0. Ha ms-
Max YTBOPIOETHCS OJIMBKOBO-Oypwii Hamit. Ilnsmuc-
TICTh OCOOJIMBO CHJIBHO MPOSBISETHCS MiJ Yac IBi-
TiHHS 1 HIMBaHHS 3epHa. CMyTH PO3TPICKYIOThCS, JIH-
CTKH PO3LIEIUTIOIOTHCS Y3/I0BXK Ha 2—3 4aCTHHH, IICIA
YOro BCHXAIOTh 1 BimmanaoTh. CMyracta IUIIMHUCTICTh
TIPOSIBIISIETHCS 1 HAa HACIHHI, 30BHI (Y CTIHKHX COPTIB) i
y MeXax 3apojika (y CIpUHHATINBUX COPTIB), KOJIU 3€-
pHO Oypie.

30y AHHKOM CMyTracTol IUIAMHUCTOCTI € He3aBeplie-
Huid rpu6d Drechslera graminea Shoem. mnopsnky
Hyphomycetales. Bin po3BuBae koHiianbHe CIIOPOHO-
LIEHHS Y BUTJIA1 YOPHO-CIPOTo HaJbOTy HA YTBOPEHUX
mwisiMax. KoHimieHocii TeMHi, 0araToKJIiTHHHI, HEmpa-
BUIIbHOI (hopmu, 3y0UacTi, 3aBoBxkH 10 120 i 3aBTOB-
mku 10-12 mxm. Koninii maibxe nuniapuyHi, Oypy-
BaTi, 3 2—6 nepeTnHKamu, posmipom 80-110 x 12-20
MKM.

V COpUHHSTINBUX COPTIB TUYMEHIO, SIKi MAFOTh Iy-
XKy TapeHxiMy 1 HEMIlHy CKJIEpPEeHXIMHY TKaHHHY,
rpu0 MOMMPIOETHCS TU(Y3HO, TPUOHUIIS JIETKO TPOHHU-
Kae y CyAMHHO—TIPOBIHI MyYKH 1 JOCATaE MeprcTeMa-
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TUYHHUX TKAaHHH. Y pa)KeHe HACIHHS 3aBXKIU Hece iHde-
KIIif0 O1J11 OCHOBH 3apoJiKa Y BUTJIsII TPHUOHHMIL, TOMY
TIPH IPOPOCTaHHI 3€pHA Maike MMOBHICTIO pyWHYIOTHCS
3apOJIKOBI KOpeHi. Y paHHbOMY Billl POCIHHH TPHO-
HHIIS IPOHUKAE y CYJUHHO-TIPOBIHI ITyYKH Yepes3 Mij-
ciM’si10JIbHE, KOJI 1HO, IPUTHIYY€ 3arajibHUM CTaH poc-
JIMHU, a IHKOJIU 3yMOBITIOE ii 3aru6eis. 1{uM i mosicHio-
€TBCS, IO MPOTPYIOBaHHS HACIHHS HECTIMKHX COpTIB
SUMeHI0, ypakeHux D. graminea, ue 3abesmeuye mos-
HOTO HOT0 3HE3apaXKeHH:L.

Criliki COpTH, HaBIIAaKH, HE JOMYCKAIOTh MPOHHUK-
HEHHs Y Cy TMHHOTIPOBIIHI ITyYKH Tprda, SKi B HUX OTO-
YeHI TOBCTOCTIHHIUMHM CKJICPEHXIMHUMH KIITHHAMH, a
iXHi sapa IPOSBIAIOTh aKTUBHY PEAKIIiI0 IPOTH YKOPi-
HEHHsI TapasuTa i IepemIkoKaloTh PO3BUTKY IpuO-
Huni. ToMy 3apa>keHHS POCIIMH CTIHKHX COPTIB BiIOy-
BAETHCSI MOBITPSIHOIO 1H(EKII€0 1 YpaKeHHsT TKaHUH
Ma€e MicIeBHii XapakTep. [ puOHUISI maToreHa Ha 3epHi
CTIMKHMX COPTIB SYMEHIO PO3MIIIYETHCS Y BEPXHIi Yac-
THHI HACIHHEBOI INKIPKU 1 HE BUSBIISIETHCS Y 3aPOJKY.
BiH 3aTpuMyeTbcsi Ha €TIOJIHOBAHOMY KOJICONTHII 1
TITBKH 1HKOJIA MOXKE «3arpOKyBaTH» HEPIIOMY 3apOJ-
KOBOMY JIHMCTKY. I1apoCTOK y pOCIHH CTiMKHX COpTIB

Cimuacma nisimucmicmy. BUSBISETBCS y BCiX 30-
HaX BHPOIIYBaHHS SIMEHIO, OCOOIMBO 3 IiABHIICHOIO
KinpkicTio onafis. Ilepmi nposiBu xBopoOu crocrepi-
TarOThCS Y TIEPiOIN KYIICHHS, a TIOCHICHHH ii pO3BUTOK
— TIiJ Yac MBITIHHS Ta HAJMBAaHHS 3epHA. XapaKTepHa
O3HaKa — MO0sIBa Ha JINCTKAaX OBAJIbHUX OYypUX IUIIM 3
Omino-x0BTUM 00inkoM. IIIAMM MarOTh MO3M0BXKHI 1
MOMepeyHi CMYTH, sIKi YTBOPIOIOTH CITHACTHI Mallto-
HOK. [IisiMM He 3JIMBAlOTHCS, @ JIUCTS HE PO3LICILIIO-
€THCS, YMM 30BHI CiTYACTa IUISIMUACTICTD BiJIPi3HIETHCS
BiJl cMyracToi. ¥ MICIX IUIAM YTBOPIOETHCS TEMHO—

Puc. 2. Cmyzacma nasamucmicms 1ucmie a4meHio

3aBXKAM Ma€ 3J0pOBY KOPEHEBY CHCTEMY, TOMY IIPO-
TPYIOBaHHS HACiHHS [a€ TO3WTHUBHI pe3ymbratH. Ha
MTOBEPXHI 3€pPHA TAKOX BHUABIISAIOTHCS KOHIMI, BiT IKIX
MOXYTh HaBeCHI 3apaxkaTHcsi pociuHH. Ha pemrTkax
POCIUH Ticist 30MpaHHs MaToreH MoxXe 30epiratucs y
BHTJISAI TPUOHMITI, @ IHKOJIU 1 KOHIIMH.

JloBesieHO, 110 Ha NOXXKHUBHUX peIITKax IpHO
MOJKe TicIs Iepe3MMOBYBaHHS yTBOPIOBATH NICEBIOTE-
1ii 3 cyMKamu 1 cymkocrniopamu. OCTaHHI TaKOX € J10-
JATKOBUM JKepenioM iHdekmii. Oco0nuBo BeluKa Ki-
JIBKICTh YTBOPEHb CyMYacToi cTafii rpuba crocrepira-
€TBCS Ha TIOCiBaX OaraTopidHUX TpaB, [¢ SIMiHb BHCIi-
BAIOTh K IIOKPUBHY KYJIBTYPY.

Y cymuacriit cranii 30yAHAK CMyTacToi TUIIMHUC-
TOCTI TUMEHIO HasuBaeThes Pyrenophora graminea Ito.
et Kuribay. Bin Hanexwuts 10 mopsaky Sphaeriales.

MeHm1i nposiBM CMyracToi IISIMUCTOCTI CIIOCTEPi-
raloThCs Ha MOCIBax SYMEHIO MPH TIOCHIEHOMY YJ00-
peHHi rpyHTY (ochOpHO-KaTiHHUMHU JOOPHBAMH Yy CY-
Mili 3 MikpoeleMeHTamMu (Maprasiem i migmwo). On-
HOOIYHE BHECEHHS TUIBKH a30THUCTUX JOOPHB 3yMOB-
JIIO€ TIOCHIICHHST XBOPOOH.

CipHii HaJIiT, Ha KOJIOCKOBHUX JTyCOYKAX 1 3epHAX ypake-
HHUX POCIMH MOXYThb 3'IBUTHUCH MaJIOIOMITHI CBITJIO-
Oypi msMu.

30yJHUKOM CiTYaCTOl INIIMHUCTOCTI € He3aBepIlle-
uuii rpu6 Drechslera teres Shoem. Horo TPUOHUIIT HE
MOUIUPIOETHCS TU(PY3HO 1 PO3MIIILYETHCS Y MIKKITITHH-
HHUKax ypaxxeHOi TkaHuHH. Hamit Ha misiMax — KOHii-
abHe criopoHoIneHHst rpuda. KonimieHocti TeMHi, po-
3MIMIYIOTHCS ITyYKaMu, HHIIHIPUYHI, JoBracti, 1o 130
MKM 3aBJIOBXKKH 1 12 MKM 3aBTOBIIKHA. KOHIiAil CBITIO-
OJIMBKOBI, IIWJTIHAPUYHI, 3 3—8 IOIepeYHNMH NepETHH-
kamu, 80—175 x 15-22 MKM.
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D. teres moxxe 3umyBatH y (opMi KOHIiH Ha 1M0-
JKHMBHHX pelITKax i 3epHi. Ha ypaxkeHux pemrkax po-
CJIVH, 110 TIePEe3UMYBaJIH, BiH MOXE YTBOPIOBATH TICEB-
JIOTEINi] 13 CYMKaMH 1 CyMKOCIIOpaMH ¥ TO/i HOCUTh Ha-
3By Pyrenophora teres Drechs. Cymkocmopu HaBecHi
TaKOX MOXYTh OyTH JIOJJATKOBHM JKEPEIOM iH(EeKIii.

Punxocnopios, abo obasmiexkosa nismucmicmo.
XBopoba posmoscromkeHa B [lomicci Ykpaiau Ta iH-
palioHax 3 MiIBUIIEHOIO BOJIOTICTIO. YPaXyeThCA

Puc. 3. Cimuacma nasmucmicmo a4mMenIo

SIIMiHB, JKUTO 1 0arato 3makoBuX TpaB. Ha mmcTkax i
IiXBaX CHOCTEPIraeThcs MosiBa OBAIBHUX a00 HENpaBH-
JIbHOT POPMU BOASHUCTHUX CIPO-3€IEHHX IIJISIM 3 TEMHO-
Oyporo 00JIIMIBKOIO 3 000X OOKIB JIMCTKA. 3 HHKHBOTO
OOKy JIMCTSI yTBOPIOIOTHCS C1a0O0MOMITHI OLTyBaTi mo-
JYIICYKH 13 CIIOPOHOILIEHHS 30y THHKA.

Puc. 4. Punxocnopio3 siumenio

XBopoOy  BHKIMKAaE  HE3aBEPIICHWA  Tpud
Rhynchosporium secalis (Oudem.) J. J. Davis. B mic-
X TUISIM BiH YTBOPIOE KOHIiTiaJbHE CIIOPOHOIICHHS.
Kowninii 6e30apBHi, IBOKITITHHHI, BEPXHs KJIITHHA SIKHX

3irHyTa y BHUIJISI CaJJOBOrO HOXa abo 13p00a. Po3mip
KoHimii — 12-20 x 2,3-5,4 MkMm. PO3MOBCIOKYETHCS
rpub KOHIIiIMH, @ B3UMKY — Ha TIOCiBaX O3MMOTO XKHTa
1 pelTkax ypakeHHX pOCIMH — TpuOHuUIE. Moxe
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30epiraTuch Ha 3epHi, y sIKe MPOHKUKAE TPUOHUII Y (Ba3i
MOJIOYHOI CTUTIIOCTI 3epHa. Ha mimenii, mo nmepe3nmy-
BaB YTBOPIOIOTKCS KOHIII, IO MacoBO 3apakaroTh I0-
ciBu. IIpopocTatoTh KOHIfIT 32 YMOB HasBHOCTI Kparie-
JpHOT Boau npu Temneparypi Bia 2 no 30 °C (ontumym
16 ... 20 °C).

[Tpu cunbHOMY PO3BHTKY IUIIMHCTOCTI Ha JIMCTI
YTBOPIOIOTHCSL HEKpO3HI I’siTHA. [Ipu iX 3muBaHHI M-
CTS [IepeT9acHO BiIMUPAE, POCIMHU HE OTPUMYIOTh He-
00XiHOT KITBKOCTI MO’KUBHUX peyoBUH. Uepes iH)iKy-
BaHHS TIOCIBIB HEJOOIp BpOXKal0 B POKH emidiToTii
Moske pocsirati 45 % 1 OlIblle, KIBKICTH KOJIOCKIB Ha
cTeOui 3MeHITyeThes Ha 15 %, 9ucito 3epeH B KOIoci —
Ha 20 %, 36ip comomu — Oinpmie Hix Ha 32 %. Ilpu
YpaXeHHI SYMEHIO CYTTE€BO IOTIPIIYETHCS SKICTH 3€-
pHa IS THBOBAPiHHS.

Cenmopios. 3ycTpidaeThCs CKpi3b, ajue Haioi-
JbLIE MIKIJUIMBUHA y paliloHaxX 3 MiJBHI €HOIO BOJIOTi-
cTr0. XBOp0o0Oa 3BUYalHO MPOSBISETHCSA Y APYTiil OO~
BUHI BereTalii pociiH, ajie iHKoJM ii MOJKHa crocTepi-
raTd i Ha CXo/Aax. YPaxyrThCs JUCTs, cTeOlia 1 HaBITh
KOJIOCKOBI JIyCOYKH. Ha HUX 3’ ABIAIOTHCSA 3aJIEKHO Bif

30yHUKa CBITJIyBarTi, )KOBTYBATI 1 SICHO—OYpI UISIMH.
Ha Hux 3 060X OOKIB JIMCTKIB y BEJHMKIH KIJIBKOCTI yT-
BOPIOIOTHCS YOPHI MIKHIAN. Y BHITQAKaX MacOBOTO ypa-
JKEHHSI POCITHH JIHCTS 1 cTebiia mepeI9acHO yCUXaloTh.

30y IHUKaMH CENTOPIo3y SIYMEHIO € He3aBEPIICHI
rpubu poxy Septoria Fr., pogunu Sphaeropsidaceae,
nopsiaky  Sphaeropsidales: S. hordei Gacz., S.
graminum Desm. i S. nodorum Berk.

Ipu ypaxenni S. hordei i S .nodorum crnouarky
3’SIBIISIFOTBCS CBITIII ¥ YKOBTI, HESACHI, a Mi3HIIIE PO3II-
JIMBYACTI TUIAIMHE. S. graminum mposeiisie cebe sicHo-0y-
PUMH TUIIMaMH, SIKi Ti3HIIIE CTal0Th OLTyBaTHMH, 3 Te-
MHOIO 00sMiBKOIO. Y S. hordei mikuign miameTpom
125-200 mxMm, a mikHOCTIOpH 0€30apBHi, MPsIMi, MAIOTh
3-5 momepeyHHX MEPEeTHHOK, 25-35 X 3-3.5 MkM. S.
nodorum mae mikHian xiamerpom 140-210 MxM, a Trik-
Hocnopu 0e30apBHi, BY3bKOLMIIHAPUYHI, IpsiMi abo
TPOXH 3IrHYTi, 3 IepeTHHKaMH, 15-25 x 2-3 Mxm. YV S.
graminum mikigu g0 150 MkMm y miamerpi, a mikHOC-
nopu 6e30apBHI, HUTKONOAIOHI a0 3irHYTI, 3 HEBHpPA-
3HUMH NepeTHHKamu, 50—75 X 1-1,5 MkM.

Puc. 5. Cenmopios aumenio

Ilig gac Bereramii SYMEHIO MATOI€HHU TMOIIUPIO-
I0ThCSl MIKHOCHOpaMH 3a JOIOMOroio BITpY 1 Kpa-
nenboK Joury Ha Bifcranb 1o 100 m. IIpopocrators y
KpariesibKkax BoJioru rnpu temmepatypi 9-28 °C (ontu-
myM 20-22°C). Inky0Oariiinuii nepioa XBopoOu TpHBaE
6—9 nuiB. 3a yac BereTarlii pOCIUH MATOI€HHU JAFOTh Ki-
JIbKa TOKOJIiHb. 3UMYIOTh BOHH IIKHIAMH Ha ypaxe-
HUX PEIITKaX POCIHH 1 HEPiIKO HA 3UMYIOUYHX 3JIaKaX,
a HaBECHI 3apa’KeHHS BETeTYyIOUMX POCIHMH BinOyBa-
€Thes Bi mikHOCTIOp. Hemobip ypoxkaro 3epHa SSIMEHIO

BiJl CENTOPiO3y MPH CHILHOMY HOTO PO3BHTKY MOXE
cranoutu 20-30 %.

Cucmema 3ax00i8 npomu OCHOBHUX X80POO sAu-
MeHI0

BupoiyBaHHS B TOCHOAAPCTBI K MIiHIMYyM JBOX
pafOHOBaHMX COPTIB 3 KOMILICKCHOO CTIMKICTIO 10 OC-
HOBHHX XBOp00. TakuMH MOKa3HUKAMHU XapaKTepU3y-
I0TBCSI COPTH STAMEHIO 03uMoro: AbopureH, bapsucrtuii,
I'epnax, e’ situit Bant, Joopuns 3, Hocroiiamii, Kami-
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Tico, siporo — B3ipens, BoeBoga, I'emioc, [nkmro3us, 3Be-
purenns, Ksenu, Komannop, Okrasia, ITionep, Ilcrom,
[Tayna, Arpapiii, CBsitorop, MozaepH.

BukopucTaHHS 310pOBOTO HACIHHEBOTO Matepi-
aly 3 BUCOKHMH IIOCIBHUMH SIKOCTSIMHU. [IpoBeneHHs
3aXO0/IiB, SIKi 3a1100ITaf0Th 3aCIIOPEHHIO 200 3apakeHHIO
30yIHUKAMH CaXXOK, CENTOpio3y, Py3apiosy, KOpeHe-
BUX THWIEH, OakTepiosiB. L[poro MoxHa IOCATHYTH
SKICHUM MICJIA30MPajJbHUM OYHIIEHHSM, CYIIIHHSIM,
COpPTYBaHHSM HACiHHS Ta JOBEACHHSIM HOTO 10 TOCiB-
HUX KOHJIUIIH.

JloTprMaHHA HayKOBO OOTPYHTOBaHHX CiBO3MIiH,
PO3pOOIEHUX JUIs KOXKHOI eKoJioro-reorpadidnoi 30H1
3aJIeKHO BiJl IPYHTOBO-KIIIMaTHYHUX YMOB i CTPYKTYpH
nociBaux mwiomt. Ile edexruBuuil diTocaniTapuuii 3a-
Xim, kUit 3armo0irae BUHUKHEHHIO emi(iToTii XBOpoo.

JloTprMaHHs IPOCTOPOBOT 130T Mi>K HacCiHHE-
BUMH JIUISHKaMH 1 TOBAPHUMH MOCiBAMHU SIMEHIO 3 Me-
TOI0 CTPUMYBAHHS IOIIMPEHHS acporeHHoi iHdekiil
XBOpOO 1 OTPUMAHHS 30POBOTO TIOCIBHOTO MaTepiany.

SIkicHui nepeanociBHUi 00POOITOK I'PYHTY, KUK
3a0e3neuye CIPHUATINBUA BOJHHN PEXUM IS OZEp-
JKaHHsI IPY>KHUX CXOJIB, 8 TAKOK HOPMAIILHOTO POCTY
1 PO3BUTKY POCIHWH Ta MiIBUIICHHS CTIHKOCTI POCIUH
JI0 OCHOBHHX XBOPOO.

OO00B’s3K0BE TIPOTPYIOBAHHS HACIHHSA ONHHUM i3
npenapariB: Makcum ®@opte 050 P8, t.x.c. 3 H.B. 1,5—
2,0 a/t, Queinena Crap 036 P8, ta 1,5-2,0 i/1, Bira-
Bakc 200 ©D, B.c.x. 2,5-3,0 n/1, Jlamapmop IIpo 180
P8, ta 0,5-0,6 1/t, Cucrisa, ta 0,5-1,5 /1, Birwur 050
CS, x.c. 1,51/1. Takox MOXHa 3aCTOCOBYBaTH Oiompe-
napatu: Arart 25-K, ma 0,03 xr/t, [Tnanpus BT, B.c. 1,0—
2,0 n/t; @irounn, p. 0,5-1,5 n/t; Mikocar H, 3,0 %
B.p.k . 7,0 n/T, Cabpeke, m. 125 r/100 xr.

JoTprMaHHS ONTHMAIIEHUX CTPOKIB CiBOU 1 HOpM
BUCIBY HACIHHS 3 METOIO 3a0€3MEUYCHHS ONTHMAaIbHUX
YMOB JUIA POCTY 1 PO3BHUTKY POCIHH, a TaKOX ITiJBH-
IIEHHS CTIMKOCTI 10 OCHOBHHMX XBOPOO 1 MOKpaIaHHs
3UMOCTIHKOCTI 03UMOT (POPMH.

YHeceHHs 30a71aHCOBaHUX /103 MIHEPAIBHUX 1 Op-
TaHIYHUX MOOPWB i OCHOBHUH 1 IepennociBHAN 00-
POOITKH IPYHTY, a TAKOX BYACHE ITi/PKUBJICHHS POCITHH
MakKpo- i MIKpOEIIEMEHTaMH, IO CYTTEBO IIiIBHIIYE
CTIHKICTh POCJIMH JI0 OCHOBHHX XBOPOO.

[Nouunarouu 3 pa3u Buxoxay B Tpyoky (BBCH 31-
39), obnpucKyBaHHS POCIWH MPOTH KOMIUIEKCY XBO-
po6 omamMm i3 ¢ywrimuais: Pexc [dyo, k.c. 0,5 n/ra;
Awicrap Ekcrpa 280 SC, k.c. 0,5-0,75 n/ra; Abakyc,
MK.e. 1,25-1,75 n/ra; @omikyp 250 EW, eB. 1,0 n/ra;
Anpto Cymep 330 EC, k.e. 0,4-0,5 n/ra.

OOmpucKyBaHHA IOCIBIB IPOTH XBOPOO OJHHM i3
6ionpenaparis: Arar 25-K, na (0,03 xr/ra); Tpuxone-
pma brenn Bio-Green Microzyme TR, x.c. (0,3-1,0
n/ra); ®itouun, p. (0,5-0,6 n/ra).

30upaHHs ypOXKAKO B CTHCII CTPOKH 33 BOJIOTOCTI
3epHa 14-17 %. IIpoBeeHHs MiCII30UPATEHOTO OYH-
IIEHHS, NMPOCYUIyBaHHS, MOBITPSHO-TEINIOBOTO 0OIr-
piBy 3epHa, 10 JIO3BOJIMTH HE JOIYCTUTH Hepe3apa-
JKEHHsI 310paHoro 3epHa (y3apio3oM, IUIICHSIBIHHAM 1
GaxTepiaJbHIMH XBOpOOaMHU.

PetenbHe 3aropTaHHs MiCISHKHUBHUX POCIMHHHUX
PELITOK Ta 3HUILEHHS MalNIUIIl 36PHOBHUX KYyJIbTYP, SIKi
MOXYTh OyTH JKepenamu iHQeKIii 6aratbox XBopoO

rpubHOi Ta GakTepiabHOT €TiioNOoTi1, a TAKOXK pe3epBa-
TOpaMH — BipyCHOI.

BucHosoxk.

BcranosieHo, 1o B YkpaiHi OCHOBHUMH TUISIMUC-
TOCTSIMH T'PHUOHOT €Ti0JIOTii Ha TIMEH] 03UMOMY € Telb-
MIHTOCIIOPIO3U: TEeMHO-0Oypa IUISIMUCTICTh, CMyracrta
IUISIMUCTICTB JTUCTKIB, CITYaCTa MJISIMHUCTICTD, PUHXOC-
mopio3, abo 0OIIMIBKOBA TUIIMHUCTICTh, PUHXOCIIOPiO3
Ta CenTOopio3.
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AHHOTAIHSA

B HacTosimem ruccienoBaHum, IpOBEACH NePCOHAIM3UPOBAHHBIN aHATN3 OMOITIEKTPHUUECKON aKTUBHOCTH T'O-
soBHOTO Mo3ra (33I') xeHiumH 3penoro Bo3pacra 30-35 ner, B IHU CO CIIOKOHHON T€OMarHUTHONH 0OCTaHOBKOM.
Komnprotepasivu nporpammamu «Heiipor-Criektp NET, ompenensuiucs 4acTOTHO-aMIUIATYJHBIE U WHICKCHBIC
XapaKTEePUCTHKH OCHOBHBIX pUTMOB D3I, B COCTOSIHUY MMOKOSI M TIPH YMCTBEHHOM HAaIpsHKSHUH -pPelIcHAe apud-
METHYECKOM 3aJa4yu (rna3a SaKpBITBI). BLI?[BJ'IGHO, YTO Yy MOJIOJABIX KEHIIUH NEPEXOJa OT COCTOSAHHUS IMOKOSA K YM-
CTBEHHOM ACATCIBbHOCTH, PCTYJIUPYCTC aJICKBATHBIM YCHUJICHUCM JACATCIbHOCTH aKTHBpr}OIHGﬁ Hecneun(bnqe—
CKOM CUCTEMBI npu ocjabIeHny ee TOPMO3HBIX BIIVSSHUAHN Ha KOpY I'OJIOBHOI'O MO3ra.

Abstract

In the present study, a personalized analysis of the bioelectrical activity of the brain (EEG) was carried out in
women of mature age 30-35 years old, on days with a calm geomagnetic environment. Computer programs “Neu-
ron-Spectrum NET” determined the frequency-amplitude and index characteristics of the main EEG rhythms, at
rest and under mental stress - solving an arithmetic problem (eyes closed). It has been revealed that young women
experience a transition from a state of rest to mental activity is regulated by an adequate increase in the activity of
the activating nonspecific system while weakening its inhibitory effects on the cerebral cortex.

KiroueBble ciioBa: 3neKIp03Hue(1)an0rpa(bI/m, IIEICTOTHO-aMl'IJ'II/ITyJ:[HBII\/'I, HHZ[GKCHLIP'I aHaJIu3bl, CUCT B yMC,
JKCHIIIUHBI, CIIOKOMHEIE JHHA.

Keywords: electroencephalography, frequency-amplitude, index analyses, mental arithmetic, women, quiet
days.

BBenenne. l3yueHnme BOIIPOCOB, CBS3aHHBIX C
(hyHKIMOHMPOBAaHUEM TOJIOBHOTO MO3Ta YEJIOBEKa,
HECOMHEHHO IICHHO B KJIMHUKE B TUATHOCTHYECKUX BO-
Mpocax, HO ¥ IPEICTaBIIsIeT OOJNBIION MHTEpEC B Me-
JTUKU-OMOJIOTHYECKIX HCCIIETOBAHNAX, KAaCAIOIIIXCS
MO3TOBOH JESATEIHHOCTH HA Pa3HBIX 3Talax pa3BUTHA B
HOpPME U NIpPU BO3JEHCTBUM BHYTPEHHUX U BHELIHHX
(akTopoB. CymMMapHast 3JIeKTpH4ecKast aKTHBHOCTB I'O-
noBHOTO Mo3ra (D3I), moaBepraeTcsi H3MECHCHHUSAM B
npolecce pa3BUTHS, XapaKTepu3yst 0COOCHHOCTH 3Ta-
noB oHrorenesa. Kapruna 33I' crabwimsupyercs B

3peoM BO3pacTe M UMEET 0COOEHHOCTH, 3aBUCSIIINE OT
(YyHKIMOHATIBHOTO COCTOSHHUSA opraHm3Ma. [Ipu 3Tom
HE HCKIIIOUYCHBI ITOJIOBBIC, MOIMYJIANUOHHBIC U pa3Jiv-
Yus, CBSI3aHHBIE C OCOOCHHOCTSMH OKpYKArOIIeH
cpenbl. OcoOblli MHTEpEC MPEACTABISIOT HCCIEI0Ba-
HUS, KaCArOIIHECs IEPEX0JI0B B MO3TOBOH JEATEILHO-
CTH OT COCTOSIHHS IOKOSI K aKTHBHOW (PM3UUCCKOU W
YMCTBEHHOW JESTENBHOCTH, YTO MO3BOJIAET OIpee-
JUTH aJanTUBHBIC BO3MOXHOCTH Mo3ra. [Ipu 3TOM Ba-
JKCH aHAIW3 MEePCOHU(DHUIMPOBAHHBIX HCCICIOBAHUM,
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YTO IMO3BOJISIET H30EKATh OIIMOOK OOIIETPYTIITOBBIX U3-
MEpEHHUH.

Ha npotskeHnn mociemHHX JET HaMH IIPOBO-
JITCS MCCIIEOBAaHUS MO M3YYCHUIO BIHMSHUS Pa3iind-
HOW '€OMAarHUTHOHN CUTYyaIK Ha ()YHKIIMOHAIBHOE CO-
CTOSIHME TOJIOBHOTO MO3ra eHIIWH. B mpencrasieH-
HOM HCCIICTOBaHWH, KaK COCTaBHAs YacTh 3TOH OOJb-
I0H pabOTHI, OCBEIIEHB! pe3yabTaThl DI 3710pOBBIX
JKEHIIMH 3pEJIOro BO3pacTa B COCTOSIHUM MOKOS U Kak
HaNPSDKEHHOE MCUXHYECKOE COCTOSIHUE MPH PElIeHUU
apuMeTHIeCKON 3aJa4n, B ITHU CO CIIOKOHHOH reo-
MarHUTHOH 00CTaHOBKOIA.

Meroauka. K wnccienoBaHusIM IPUBJICKAIUCH
30POBBIE JKEHIMHBI 3pestoro Bo3pacta (30-35). Bims-
HUE YCTpaHEHWs BapuaOeIbHOCTH WHAWBUAYAIbHBIX
MapaMeTpoB Ha pPE3ylbTaThl JOCTHTaNOCh IpPOBEe-
HUEM TepCOHAIM3UPOBAHHBIX HccheaoBanuid. Ocy-
LIECTBIISJICS aHANU3 AMHAMUKH MOKa3aTeneil ogHoN U
To# ke muuaHocTh. (OOI) perucTpupoBanachk Ha MHO-
TOKaHATBHOM  KOMITBIOTEPHOM  3JICKTPO3HIE]ao-
rpade —Heiipon-Cnexrp-5. PeructpupoBanach akTHB-
HOCTB OT: JIOOHBIX TOJIOCOB - Fp2 u Fpl, mobueix — F4
u F3uenrpamsupix — C4 u C3, TeMeHHBIX — P4 u P3,
3aTeUI0YHBIX — O2 1 O1, nepenne-Bucounbix — F8 u F7,
LEHTpanbHO-BUCOUHBIX — T4 u T3, 3aHE-BUCOUHBIX —
T6 u TS — oTaenoB KOpsl MO3ra MO MEXAyHapOIHON
cxeme 10-20%, B yCIOBHSX T€OMarHUTHO CITOKOWHOMH
obctanoBku. (Kp=1). C mnpuBnedeHueM mnporpamm
«Heitpon-Cnexktp NET» (Poccus), aHaIu3upoBaINCh
WHJICKCHBIC, aMIUIUTYHbIE M YaCTOTHBIE XapaKTepu-
CTUKHU BCEX PUTMOB 15 CEKyHIHBIX OTPE3KOB Oe3apTe-
(axTHBIX 0Tpe3koB DI B COCTOSIHUM MTOKOS U IPU YM-
CTBCHHOM HAIPSDKCHUU -PEIICHUE apUpMETHUCCKOI
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3amayn (T7a3a 3akpbIThl). C MOMOIIBIO TPOTPaAMMBI
«Microsoft Excel» mpoBoauicsi cpaBHUTEIbHBIA aHa-
JIU3 COOTBETCTBYIOIUX XapakTepuctuk DI 3aperu-
CTPUPOBAHHBIX B COCTOSHUY IIOKOS U TIPH YMCTBEHHOM
HATPSKCHUU.

PesysbTaThl HcciienoBaHuii U o0cysxkaenne. B
pe3ysbTare NepHOIOMETPHYECKOTO aHalli3a ObLIH I0-
JYYCHBI XapPaKTCPUCTUKUA YACTOT, aMIUTUTYA U TPO-
LIEHTHOHM NpeJCTaBIEHHOCTH OCHOBHBIX pUTMOB DI
0T 00enx reMucdep roJOBHOIO MO3ra IMO3BOJISIOIIUC
PacKpHITh 0COOEHHOCTH (PYHKIMOHAIEHOTO COCTOSTHUS
Mo3ra xeHmmH 30-35 eT B COCTOSHUM MOKOS U TpH
pemeHnn aprupMEeTHIECKOH 3a/1a4H B TeOMAarHUTO-CITO-
KOHHBIE TIepuoabl. B mpensiayniie roasl HaMu ObUTH
MPEACTaBICHE pabOTHl IOCBSIIECHHBIE H3YYCHUIO
(YyHKIMOHATIHHON aKTHBHOCTH TOJIOBHOTO MO3Ta MO-
JIO/BIX KEHIIUH B CIIOKOWHOM COCTOSIHUH B CHOKOM-
HBIC THU M B TICPUOJIbI TeIIHOI€OMArHUTHBIX (IIyKTya-
wuid [1, ¢. 47-51][2, c. 56-57][3, c. 7-13][4, c. 75-82].
C 1enpio onpenencHus: 0COOEHHOCTEH TUHAMHKHU TIO-
KazaTesel aJeKTposHuedarorpaMM B Ipolecce mnepe-
X0J]a M3 CIIOKOMHOTO COCTOSHHS K HaIpsSKCHHOMY, B
JAHHOM CTaThe MBI TPEICTABILIN PE3yIbTaThl CPABHU-
TEJIFHOTO aHaNW3a MOJYYCHHBIX MAaHHBIX H ITOCTapa-
JIVCh HATJISTHO TPOIEMOHCTPUPOBAThH BBHISIBJICHHBIC U3-
MEHEHHS ITOCTPOCHHBIMH TUCTOTpaMMaMu. [IpoBerneH-
HBII CpaBHUTEJIBHBIA aHATU3 MPOLEHTHOH MpencTaB-
JIeHHOCTH PUTMOB D3OI packphll ciaenyIoniie 3aK0H0-
MepHocTH. Ha (puc. 1) u (puc. 2) oTMe4eHbI U3MEHEHUS
UHJICKCOB JIeJIbTa- M TETAa-PUTMOB MO0 OCHOBHBIM 001a-
cTaM o0enx remucep NpH nepexoje U3 MOKosl B CO-
CTOSIHUC YMCTBCHHOT'O HAIIPSXKCHHUA B T'€OMArHuTHO-
CIIOKOMHBIE AHMU.
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Puc. 1 I'ucmocpamma paznuysl unoexca 0erbma pumma npu nepexooe on coCMOsiHUsL NOKOsL 6 YMCHEEHHOE
nanpsicenue y sscenwun 30-35 nem. Ocv abcyuce — obnacmu xopwl (omeedenus) obeux cemucgep, no ocu opou-
Ham — OUHAMUKA 8bIPANCEHHASL PASHUYET 8ETIUYUH UHOEKCA 0elbMa-PUMMA 6 COCMOSIHUU YMCMBEHH020 HANPSL-
JHCEHUSL U 8 NOKOE.
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Puc. 2 l'ucmozpamma pasnuysl uHoeKca mema pumma npu nepexooe Om COCMOSIHUsL ROKOS 8 YMCMBEHHOe
Hanpsixcenue y scenupur 30-35 nem. Ocmanvubie 0603HaUeHUs me Jice, ymo u Ha puc. |

W3 mpencraBiieHHBIX BBIIE JAHHBIX BUJIHO, YTO
MPU CMEHE TIOKOSI, COCTOSTHUEM pellieHus apudmeTnye-
CKOM 3amaum (puc. 1) perucTpupyercs yMeHbIIECHUE
MHJIEKCa JIeNbTa-puT™Ma 10 BceM obnactsim. [Ipouent-
Hasl TPEACTaBICHHOCTh TETa-pUTMa IIPH Iepexone B
COCTOSIHHE HAIIPSDKCHHS, YBEIMUHUBAIACH B BUCOTHBIX
oTnenax obonx remucdep, Ha GOHE CHIDKCHHUS B JIPY-
rux obmactax. V3BecTHO, YTO MBICITUTEIHHAS ACATEIb-
HOCTb COIPOBOXKJAETCA TEPECTPOUKON CTPYKTYPHI
D3I, B TOM 4KCIIe U K3MEHEHHSIMU Me/IJICHHO-4aCTOT-
HOTO CIIEKTpa akTUBHOCTH [6, €. 93-102][7, c. 25][8, c.
50-53][9, c. 17-22][11, c. 91-108]. ITpu 3T0oM ycHiIeHHE
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MIPOLIEHTHONW IPEACTABICHHOCTH MEIJICHHBIX BOJH
KOppEeJNUpyeT CO CTENEHbI0 HHTEIUIEKTYaJIbHOIO
HanpsbxeHus [10, c183]. YuureiBas cBeeHUS O TOM,
YTO CTENEHb MNPOLEHTHOM NpEeACTaBIEHHOCTH TeTa-
pHUTMa HOJIOKUTENBHO KOPPEIUPYET C yCHEITHOCTHIO
pemienus 3amadu [5, €. 142-146], BbIABICHHOE HaMH
YBEIMUYCHNE TETa-WH/IEKCa B BUCOYHBIX 00JACTIX MpH
TIepexo/ie B COCTOSHIE YMCTBEHHOTO HAIPSDKCHHUS, M0~
BHANMOMY OTpa’kaeT 0co0yI0 pOJIb BUCOYHBIX OTAEIOB
B YMCTBEHHOH JEATENBHOCTH, MEXaHH3M CIIOXKHB-
LIMXCSI B KOPKOBBIX OTJENaX CBA3SX, HAMPaBICHHBIX
JUIS JOCTHXKEHHUS IIOCTAaBJICHHBIX 3ajay.
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Puc. 3 I'ucmoepamma pasuuysl unoexca anbgha-pumma npu nepexooe om coCMoaHUsL NOKOs 8 YMCMBEHHOe
nanpsicenue y scenupun 30-35 nem. Ocmanvhvie 0603Hauenus me dce, 4mo u Ha puc. 1

Anvpa-pumm asnsemcs UHOUKAMOPOM CTHENeHU 3peIOCMU U CO3PEBAHUS KOPbL 20JI086HO20 MO32d, BbICOKUE €20

noxazamenu 8 KayOdibHbIX OMOeNax mMo3ed, Ompaxncarom HOPMALbLHBIU, COOMBEMCMEYIOWUL 803PACHOU OUHA-

Muke npoyecc pazsumusi. Ilepexod 6 cocmosinue YyMCMEEHH020 HANPAICEHUSL CONPOBONCOUNCS CHUICEHUEM UH-
dexca anvpa-pumma 6o ecex oonacmsx. (puc. 3)
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Puc. 4 'ucmozpamma pasnuysl unoexca bema-1-pumma npu nepexooe om coOCMOsIHUSL NOKOsL 8 YMCIBEHHOe
Hanpsicerue y sceHupun 30-35 rem. ObosHauenust me dice, umo Ha puc. 1

W v'\’ »

Puc. 5 I'ucmoepamma pasnuyvl unoexca bema-2-pumma npu nepexooe om cOCmosHUsi NOKOsL 8 YMCMBEHHOe
nanpsixcenue y scenugun 30-35 rem. Obosnauenuss me snce, umo na puc. 1

Puc. 4 u (puc. 5) cBUAETENBCTBYIOT O TOM, YTO
MIPY CMEHE TOKOSI CYETOM B YM€, B T€OMarHUTHO-CIIO-
KOIHBIE JHU TOBBIIIACTCS MHJIEKC OeTa-puTMa, OTYeT-
JIMBO BBIPAXXEHHBIH B CMIEKTPE BHICOKOYACTOTHOTO JTHa-
na3oHa. J[nHaMuKa MHAEKCOB OeTa-puTMa IpH CMEHE
COCTOSIHWH, CBHAETEILCTBYET 00 YCHIICHHH BOCXOJS-
X BIWSHAN aKTHBUPYIOIIMX MEXaHW3MOB HECIICIH-
¢uueckux cucreM, (OPMHUPYIOMIUM ONTHMAJIBLHOE
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(YHKIIMOHAJIBHOE COCTOSIHHE KOPKOBBIX 00JacTeid,
HYXHOE JUIsl yCTICITHOTO BBITIOJIHEHNSI HAMEYEHHBIX 3a-
TaHUH.

IIpn cMeHe cOCTOSHUSI TOKOSI CUETOM B YMe,
HaOoaeTcsl yBeMMUeHne aMIUIMTYA ainbda- u Oera-
putMoB D3I, 3a HCKIIIOYEHHEM CYIIECTBEHHOTO IH(D-
(y3HOTO CHIDKEHHUS! aMIUIMTY[bI AeibTa-puTMa M He-
3HAYUTEJIBHOTO CHU)KEHHSI aMIUIUTY/Ibl TETa-PUTMA.

P

I 1
-
?’J«

2 N N
v by LGS S
& XL

< /\")v

Puc 6. l'ucmoepamma pasnuysl amnaumyovl anb@a-pumma npu nepexooe om CoCMoaHUsL NOKOsL 8 YMCMEEHHOe
Hanpsidcerue y scenugun 30-35 nem. Ocv abcyuce — obracmu kopuvl (omeedenus) obeux eemucgep, no ocu opou-
Ham — OUHAMUKA BbIPANCEHHAS PAZHUYeEl BeTUYUH AMIIUNTYObL 0eTbMA-PUMMA 8 COCMOSHUU YMCMBEHHO20
HANpsjiceHust U 8 noKoe.
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Puc. 7 l'ucmoepamma pasnuysl amniumyos: 6ema-1 npu nepexooe om coCmosaHUs NOKOA 8 YMCMBEHHOe HANPSi-
orcenue y ocenwun 30-35 nem. OcmanvHvle 0003HAYEHUs Me JHce, Ymo Ha puc. 6
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Puc. 8 I'ucmoepamma pasnuysl amnaumyowvt 6ema -2 npu nepexooe om COCMOSIHUSL NOKOS 8 YMCMBEEHHOE HANPsi-
gicenue y ocenwun 30-35 nem. OcmanvHvle 0003HAYEHUs Me Jice, YmO Ha puc 6

W3 npeacTaBneHHbBIX PUCYHKOB BUAHO, YTO B JTHU
CO CTIIOKOIHO# T€OMarHUTHOW 00CTaHOBKOW MpaKTHYe-
CKU IO BCEM OTBEJIEHHSM CMEHA MOKOS YMCTBEHHOH
JIESITETIBHOCTBIO COIMPOBOYKAAETCSI TOBBIIICHHEM aM-
IUIMTYIHBIX MOKa3aTesed anb(a u Oera purmos. [Ipu
3TOM 3HAYUMBIX W3MEHEHHH B aMIUIMTYAHBIX IOKa3a-
TeNAX MEIJICHHBIX PUTMOB TP CMEHE COCTOSHHMN He
HaOmoaanock. JIMHaMKUKa aMILUTUTY Ikl PUTMOB TIPH T1e-
pexojie OT MOKOS B COCTOSIHHE YMCTBEHHOM €A TENbHO-
CTH, CBHUJICTENLCTBYET O (DOPMHUPOBAHHUU CTPYKTYPBI

33T ¢ GonpIIei SHEPTUEH, TITaBHBIM 00pa3oM OBICTPO-
YaCTOTHBIX JMANa30HOB. OTPAXAIOIIUX OoJjiee ONTH-
MalbHBII BapuaHT (QyHKIHMOHAIBLHOTO COCTOSIHUSA, He-
00XO0IMMOTO IS pellieHHs] TOCTABJICHHOM 1111 3HA4H-
MBI Pa3JINyuMsl B YaCTOTHBIX XapaKTePUCTHKAX HaOII0-
JIaJIiCh B Uana3oHax TeTa- u 6era-2 purMoB. Tak, ne-
PEXOA B COCTOSIHHE PELICHHS 3aJa4M COIPOBOXKAANICS
YBEJIMYCHUEM YacTOThl TE€Ta PUTMA U BBIPAKEHHBIM
YBEJIMYECHUEM YacTOThI OeTa-2 puTMa.
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Puc. 9. l'ucmoepamma pasHuyvl 4acmomsi mema-pumma npu nepexooe om CoCMOHUsL ROKOsL 8 YMCMEEHHOe
Hanpsidcerue y scenugun 30-35 nem. Ocv abcyuce — obracmu kopuvl (omeedenus) obeux cemucghep, no ocu opou-
Ham — OUHAMUKA BbIPAMICEHHAS PA3HUYel GeIUYUH YACMOMbL 0elbMA-PUMMA 8 COCMOSIHUU YMCMBEHHO20 HANP3I-

JHCEHUsI U 8 NOKOE.
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Puc. 10 l'ucmozpamma pasnuysl yacmomul 6ema-2 pumma npu nepexooe om COCMoAHUsL NOKOs 8 YMCIMBEHHOe
Hanpsiscenue y scenuun 30-35 nem. Ocmanvuvie 0603Hauenus me dce, ymo u Ha puc. 9

Takum 00pa3oM, pe3yJsIbTaThl MPOBEICHHOTO UC-
CJIeIOBaHUSl CBHUJIETENHCTBYIOT, YTO B T€OMAarHUTHO-
CTIOKOWHBIE JHH Y MOJIOJBIX XKEHIIUH CMEHA COCTOSI-
HHS TTIOKOSI aKTUBHOM MBICIIUTEIIBHON JESITEIbHOCTBIO,
COTIPOBOKJAETCA BBIPAKCHHBIMU H3MEHECHUSMU 4Ya-
CTOTHO-aMIUTUTYIHBIX U HMHJIEKCHBIX XapaKTEPUCTHUK
MEIJICHHOTO ¥ OBICTPOBOJIHOBOTO KOMIIOHEHTOB D31
IIpu sTOM paccMarpuBas COOTHOLIEHUS MeEJJICHHbIE-
OBICTpPBIC PUTMBI MOKHO OTMETHTB MX IPOTHBOIIOJIOK-
HYIO 3aBUCHMOCTb, HanOoJIee sIpKO BEIPAKEHHYIO B HH-
JIEKCHBIX M aMIUIUTYJHBIX XapaKTEepUCTUKAaX PUTMOB.
[ToBBImIeHNEe TPOIEHTHON MPEICTAaBICHHOCTH OBICT-
pPBIX PUTMOB, C YBEIWYCHHEM aMIUIUTYAbl W ydalie-
HUEM YaCTOTHI, COITPOBOXKIAETCS CHUKCHHEM HHJEKCa
MEJUICHHBIX pUTMOB. THTEpecC MpeCTaBIIsIeT B COCTOS-
HUU YMCTBEHHOW NEATENBHOCTH AUQQy3HOE ydarie-
HHUE YaCTOThI TETA-PUTMA U YBEIMUEHHUE €T0 UHJEKCa B
BUCOYHBIX 00JIaCTAX, YTO C OJTHON CTOPOHBI CBUICTEIIb-
CTBYET 00 aKTHBallU¥ TUIIIOKAMIIAIBHON CHCTEMBI U C
JPYTO# CTOPOHBI MO-BHIUMOMY O 0CO0O0# PO BUCOY-
HBIX 00JacTell, THIIOKAMITaJLHO-BUCOYHBIX CBS3€H B
MBICJIUTENIbHBIX MPOLEccax.

[ToxpITOXKMBAS, CEAYET OTMETHUTh, YTO Y MOJIO-
JIBIX KEHIIWH B T€OMAarHUTHO-CIIOKOWHBIE JTHHU, Tepe-
XOJI OT COCTOSTHUSI TOKOSI K YMCTBEHHOH JIeSITEILHOCTH,
perynupyeTcst afeKBaTHBIM yCUJIEHHEM JIESITEIbHOCTH
aKTHBUpYOLIEH Hecneun(pUuecKod CHUCTEMBbI NpHU
ocna0JIeHuN ee TOPMO3HBIX BIHSHUN Ha KOPY TOJIOB-
Horo mosra. Hacrosiue pe3ynbTaThl SIBISIOTCS OCHO-
BOH JUIsl IPOBEACHHUS NalbHEHIIMX UCCIEI0BaHUH, Ka-
CAIOUIUXCSl BIUSHUS T€OMarHUTHBIX BO3MYIICHHUH Ha
JIESITEIbHOCTD F'OJIOBHOT'O MO3Ta, HaXOISIErocs B pas-
JTYHBIX (QYHKIIMOHAIBHBIX COCTOSHUSIX
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DIGITAL TOOLKIT IN PROMOTING THE ACTIVITIES OF CULTURAL INSTITUTIONS ON THE
EXAMPLE OF USING SEO-AUDIT

Smolikova T.
Belarusian State University of Culture and Arts,

Associate Professor of Intercultural Communication Department,

Abstract

Candidate of Cultural Sciences

The article analyses the effectiveness of using digital tools in assessing the effectiveness of positioning the
activities of cultural institutions in the Internet environment. On the example of SEO-audit of loading the mobile
version of the pages of a cultural institution's website, the author draws attention to the need for an integrated
approach in providing technical analytics and relevant competences of humanitarian specialists, which will im-
prove the visibility of resources in search engines and create a quality user experience. The author stresses the
importance of optimising web content and applying analytical data to improve communication with the client. The
use of digital tools can significantly increase interest in cultural projects and events of cultural institutions, and
will contribute to the successful promotion of their activities in the Internet environment.

Keywords: SEO (Search Engine Optimisation), promotion, mobile website, mobile formats, relevance,

adaptability.

Introduction. The activities of cultural institutions
in the digital age actively use SEO-promation, i.e. tech-
nologies aimed at improving interaction with the audi-
ence through web resources or mobile devices. Adapt-
ing websites for mobile formats and optimising content
is becoming a key success factor for organisations and
brands to effectively attract and retain the attention of
potential users.

Experts emphasise that simply creating a website
is only the first step. It is necessary to systematically
promote it to the first positions in Internet search en-
gines. This process involves SEO-promotion and with-
out these technologies users may not find the necessary
resource and, consequently, do not use the necessary
information or its services. If the site will not only meet
the requirements of search robots, but will also be
unique and useful content, then, from the point of view
of economics, it will create a sustainable financial basis
for further development of the organisation and long-
term communication with the target audience [5].

In today's environment, when mobile technologies
continue to actively develop, the loading speed of the
pages of the website of cultural institutions on mobile
devices becomes an important aspect for bringing us-
ers. Here, technical capabilities, correct operation of re-
sources and their speed are key in bringing in custom-
ers.

According to research, more than 53% of users of
mobile sites leave the page if it does not load within
three seconds [8].

Mobile Internet is one of the most in-demand tech-
nologies today, thanks to which users can quickly and
conveniently get information anywhere and anytime.
As of January 2025, 61, 72% of all web traffic is on
mobile phones. Over the last ten years, the share of mo-
bile web traffic in the world has doubled, while desktop
traffic has dropped by 80% [1].

However, not all cultural institutions systemati-
cally test the loading speed of mobile versions of the
website, which affects the decreased level of interest of

potential customers who cannot get the necessary infor-
mation due to low adaptability of the content. This
problem remains relevant for many cultural institu-
tions. It is important that the loading speed of the main
page of a cultural institution's website is adaptive for
mobile devices and ensures that the web resource loads
quickly and correctly.

Therefore, the purpose of the article is to justify
the application of SEO-audit as a tool to analyse the
correctness of loading the main pages of cultural insti-
tutions' websites in the digital space for effective inter-
action with the target audience.

The article also considers the relevance of adapt-
ing web resources of cultural institutions for various de-
vices (mobile phones, tablets, etc.), which will provide
them with an increase in the number of users and pro-
mote their activities in the Internet environment.

Main part. SEO (search engine optimisation) is a
set of measures aimed at optimising a website in order
to increase its visibility in search engines for certain
user queries. The main goal of SEO is to increase or-
ganic traffic on the website by improving its position,
thanks to internal and external customisation methods
[4, c. 14].

The whole set of optimisation measures can be di-
vided into two groups: optimisation of internal and ex-
ternal factors. The first includes work on content, site
structure, tags. External optimisation consists in build-
ing up the link mass, which is taken into account by al-
most all search engines when ranking [10, c. 11].

In recent years, the trend for the growth of mobile
traffic does not slow down, according to various esti-
mates it ranges from 50% to 84% of the total flow: to
ignore this - means to lose a large share of the audience.
Lack of adaptability also negatively affects SEO - for
search engines it is one of the ranking criteria [6].

A mobile version of a website is a specially
adapted web page design for smartphones and tablets
that provides easy reading and navigation without the
need to zoom. Controls are optimised for touch screens,
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and content and images are scaled to facilitate user in-
teraction with the site on small screens [6].

To evaluate a web resource in SEO-analysis, ex-
perts use terms-characteristics that describe: the poten-
tial of the site, usability, visuals of the home page
(beautiful/unpretty), navigation tools.

Beautiful means a resource that is not only supe-
rior to competitors in terms of appearance, but also
helps the user to choose specific services of the organ-
isation. The concept of ‘beautiful site’ also includes
visual elements and technical characteristics, such as,
for example, loading speed, adaptability, performance,
friendliness [2, c. 111].

Being mobile friendly is not a prerequisite for high
rankings. But most ranking sites are adaptive. Having a
well-formatted web page code for them to be success-
fully indexed by search engines, especially in Google
has an impact on its algorithms. Essentially, Google's
bot deducts points from a website that is not properly
configured and blocks its promotion.

If a web page's code and algorithms are properly
formatted, it helps the page play better with search en-
gine robots and can have a positive impact on its rank-
ing in the search area. Otherwise, if the site contains
errors or is not compliant, this can lead to indexing
problems and a reduction in the site's code in search.

That is, the Google search engine cannot visually
see the site, but the bot knows how the right site should
be set up to become adaptive at any screen resolution.
Google is known to consider two main coding factors:
performance (speed of code structure and images) and
adaptive design.

Google categorizes adaptive designs differently
than non-adaptive designs. Ultimately, for a website to
rank higher in Google search results, it must have adap-
tive properties [9].

Why is it necessary to optimise a cultural institu-
tion's website for mobile devices? First of all, optimi-
sation allows [3]:

— to occupy higher positions in search results;

— increase interaction with users. More than half
of search queries on Google.com are performed by us-
ers of mobile devices;

— expand traffic for many advertisers, as it con-
sists predominantly of visits from mobile devices;

— adapt the mobile version of the institution's
website to meet technical requirements. Users are five
times more likely to leave non-optimised resources.

Optimisation of the mobile version of the site is
performed according to the same scheme that was used
for the desktop - the version of the site that is viewed
by users from desktop computers [7]:

— compilation of relevant meta tags;

— optimising old or preparing new content;

— performing micro markup;

— optimising images;

— elimination of technical errors;

— re-linking, other works.

The algorithm of SEO-optimisation of websites of
cultural institutions for mobile devices implies, first of
all, checking their loading speed and convenience of
searching for the necessary information from the user's
point of view.

The convenience of the resource plays an im-
portant role in the user's decision to stay on the page or
leave. Optimising the loading speed of a site for mobile
devices means implementing simple and clear naviga-
tion that allows you to quickly find the content you
need.

Conducting a speed audit of the mobile version of
a cultural institution's website is a mandatory step in
ensuring its efficiency and accessibility. The audit al-
lows you to identify bottlenecks that can slow down the
loading of pages, and thus negatively affect the user ex-
perience and positions in search queries.

A loading speed audit can be performed using var-
ious tools such as Google PageSpeed Insights, mobile
website speed testing tool and others. The general audit
algorithm includes the following steps:

1. Select a tool: Determine which tool will be
used for the analysis. For example, Google PageSpeed
Insights provides detailed performance reports for both
mobile and desktop versions of the site.

2. Input URL.: Enter the URL of the page to be ex-
amined in the description of the field connection tool.

3. Data Analysis: Once the analysis tool is run, a
report is generated that includes key metrics such as
First Content Posting (FCP), Speed Index and Time to
Interaction (TBT). These metrics help to understand
how fast the content loads and how fast the user can
interact with the site (detailed characteristics of the
metrics are described below).

4. ldentify problems: Pay attention to the optimi-
sation tips that the tool provides. These usually include
tips on image size reduction, code minimisation and
shared caching.

5. Bug Fixing: Based on the findings, develop a
plan to fix the identified problems. This may include
technical changes to the site or content optimisation.

6. Re-audit: After making changes, it is common
to re-audit to evaluate the effectiveness of the measures
taken beforehand and to see if load speeds have im-
proved.

Conducting a page load speed audit of an organi-
sation's website is necessary to achieve several objec-
tives:

- improving user experience: Fast page load
speeds ensure improved user satisfaction, which is es-
pecially important for cultural institutions seeking to at-
tract and retain visitors' attention;

- improving search engine performance: Loading
speed is a factor in search engine ranking. Optimised
sites have a better chance of ranking high in search po-
sitions;

- reducing bounce rates: Slow sites often result in
high bounce rates, which negatively affects overall traf-
fic and user accessibility.

Therefore, page load speed audits of mobile ver-
sions of cultural institution websites represent a tracea-
ble part of an SEO optimisation strategy that ensures
compliance with the site's technical specifications, as
well as its overall effectiveness in the digital space.

Conclusion. In summary, the SEO optimisation
process involves both internal and external methods.
Internal optimisation is related to working with content,
meta tags, site structure and usability, while external
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optimisation is related to building link mass and in-
creasing the authority of the site through interaction
with other competitors. Conducting a mobile page load
speed audit becomes not just a technical decision, but a
strategic step to ensure the competitiveness of cultural
institutions in the digital space.

In today's environment, where page load speed is
a crucial factor for improving the performance of cul-
tural institutions' web resources, SEO tools allow opti-
mising and improving technological solutions. Effec-
tive tools such as Google PageSpeed Insights, Pingdom
Tools and GTmetrix provide detailed reports on web-
site performance, including necessary metrics and rec-
ommendations for optimisation. These tools not only
measure page load times, but also identify low perform-
ing options that can negatively impact user experience.
With users' growing dependence on mobile devices,
slower loading speeds of mobile versions of web re-
sources can lead to high risks and lower conversion
rates. Therefore, the use of specialised tools for speed
analysis is becoming a reasonable requirement in im-
proving the efficiency of site loading in search re-
sources and the timeliness of delivering advertising in-
formation to users.

As a result, a systematic approach to SEO-audit of
the loading speed of the mobile version of the website
of cultural institutions allows not only to meet the mod-
ern requirements of search engines, but also to create a
positive user experience, which ultimately affects the
reputation of the brand and increase customer loyalty.
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Abstract

In the face of aggressive anthropogenic pressure on natural ecosystems, the urgent task of ecology is the study
and preservation of rare species of flora. The paper presents studies of model populations of Salix rosmarinifolia
L. in particular their vitality structure in forest and meadow phytocenoses of the Desniansko-Starohutsky National
Nature Park and Roztochchya Biosphere Reserve. An analysis of the ecological and coenotic conditions of the
species' existence showed that flat areas of land in deciduous and mixed forests, forest edges and meadows are
quite favorable for the normal functioning of its populations. Vitality analysis showed that in Betuleto (pubescens)-
salicetum (repentis) conditions on floodplain meadows and forest edges, thriving populations of S. rosmarinifolia
were formed with quality indices of 0.46-0.49 and a predominance of plants of the middle vitality class (B). In the
associations Peucedano-pinetum, Salicetum (pentandro)-cinereae, Betuletum (humilis)-sphagnosum equilibrium

populations with quality indices of 0.26-0.34 were formed.
Keywords: Salix rosmarinifolia L., vitality analysis, population quality index, ontogeny, phytocenoses, rare

species, biodiversity, association.

Introduction

The National Program for the Conservation of Bi-
ological Diversity for 2005-2025 [11] provides for
monitoring and protection of populations of rare and
endangered plant species. Species included in the na-
ture conservation lists require special attention. This is
due to the destruction of their biotopes and the reduc-
tion of their natural habitats. As a rule, rare species are
represented by small populations, are characterized by
low competitiveness and are confined to certain ecolog-
ical niches [13].

In the period 2021-2023, field research was con-
ducted on the territory of the Desniansko-Starohutskyi
National Park and Roztochchya Biosphere Reserve.
Object of study - Salix rosmarinifolia - a regionally rare
species that is protected in the Sumy regionis [10]. It is
a deciduous, squat shrub up to 1 m tall. The species is
widespread in Europe, Siberia, the northern regions of
Central Asia, and the Far East [6]. It grows on moist
soils - floodplain meadows, peat bogs, forest edges, for-
est glades, pine terraces both on plains and in moun-
tainous areas [12].

Methods

In the process of conducting geobotanical obser-
vations, methods were used [1, 7, 9]. Population studies
were conducted according to generally accepted meth-
ods [8].

To compare the impact of ecological and coenotic
conditions on the development of populations of rare
plant species, their vitality analysis was conducted, the
theoretical foundations of which were formulated by
Yu.A. Zlobin [14]. The assessment of the vitality of

populations was carried out on the basis of morphomet-
ric indicators of plants with the establishment of a qual-
ity index for each studied population.

Quantitative traits that reflect the vital state of
plants in populations are selected taking into account
the following criteria: they must be biologically signif-
icant for the species in different growth conditions, the
set of traits includes those that, according to the results
of factor analysis, have a valid confidence level. Traits
that are highly correlated with each other are not used
for analysis - for example, such pairs of traits as leaf
length and its area. The integral morphoparameters that
highlight the vitality of the population often include
leaf surface area, plant height, number of generative or-
gans, total phytomass of the plant or mass of inflores-
cences. But since the work investigated rare species,
only those parameters were used, the collection of
which does not cause damage to the plant.

There are 3 classes of vitality of individuals and
populations: higher (A) within 0.66-1.0: average (B)
within 0.33-0.66; lower (C) within 0-0.33.

The population quality index Q can vary from 0 to
0.5. Quality index values from 0 to 0.17 indicate that
the population is depressed; if Q is within 0.18-0.34,
the population is in equilibrium; Q values from 0.35 to
0.5 indicate that the population is thriving.

In the process of collecting morphometric data,
due to the rarity of the studied species, exclusively non-
destructive methods were used [3, 5]. This methods in-
volve the use of only those morphometric parameters in
the analysis of populations that can be measured with-
out harm to plants, which is provided for by the provi-
sions of the Convention on Biological Diversity and the
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Convention on International Trade in Endangered Spe-
cies of Wild Flora and Fauna [2].

For the convenience of statistical processing of ac-
tual data and graphical presentation of results, the Sta-
tistics for Windows, Excel, Vital application packages
were used.

Results

Salix rosmarinifolia occurs in several habitats in
the park, in floodplain meadows, peat bogs, and in de-
pressions near water bodies. The area of population
fields of S. rosmarinifolia varies depending on the eco-
logical and coenatic conditions of existence within 50 -
400 m2.

The first population (P1) is located in the flood-
plain of the Desna River south of the village of Bo-
rovichi (Fig. 1) in the ass. Betuleto (pubescens)-salice-
tum (repentis). The dominant species are Frangula al-
nus, Salix rosmarinifolia, S. cinerea, Deschampsia ces-
pitosa, Lysimachia vulgaris, Potentilla erecta. The pro-
jective cover of the herbaceous-shrub layer is 70%, the
moss layer is absent. The area of the population field of
the willow is 50 m2, the population density is 3 pcs./10
m2.

Fig. 1. Loce‘itio'ns of Salix rosmarinifolia populations in the Desniansko-Starohutsky National Nature Park [4]

The second population (P2) is located in square 53
on section 5 of the Starohutsky forest massif in the Peu-
cedano-pinetum group. The canopy cover of the tree
stand is 80%, the shrub layer cover is 45%, the projec-
tive cover of the herbaceous-shrub layer is 45%, and the
moss layer is 80%. The area of the population field is
40 m2. The tree layer is dominated by Pinus Sylvestris
(80%) and Betula pendula (10%), while the shrub layer
is dominated by Corylus avellana, Frangula alnus with
a projective cover of 30%, Salix cinerea, and Sorbus
aucuparia. The herbaceous-shrub layer is dominated
by Vaccinium myrtillus with a projective cover of 50%,
Molinia caerulea, Trientalis europaea, Rubus saxatilis,
and Festuca ovina. The moss layer is represented by the
species Dicranum polysetum, Pleurozium schreberi.
The population density of S. rosmarinifolia is 0.25
pcs./10 m2,

The third population (P3) of S. rosmarinifolia is
located in the area 111 of the Starohutsky forest massif
in the ass. Salicetum pentandro — cinereae. The canopy
cover of the tree stand is 20%, shrubs — 80%. The pro-
jective cover of the herbaceous and shrub layer is 60%,
moss layer — 40%. The dominant species of the tree
layer: Alnus glutinosa, Betula pendula, shrub layer -
Salix cinerea, Frangula sinus, herbaceous and shrub
layer - Carex elongata, Caltha palustris, Thelypteris
palustris, Filipendula ulmaria, Gallium palustre, Po-
tentilla palustris, Phragmites australis. The moss layer

is represented by Climacium dendroides, Aulacomnium
palustre, Calliergonella cuspidata. The area of the pop-
ulation field is 100 m2, population density - 1 pc./10
m2,

The fourth population (P4) of S. rosmarinifolia,
which was studied, is located in the area 31 of the Staro-
hutsky forest massif in the ass. Betulo-Salicetum re-
pentis. The canopy cover of the tree stand is 20%, the
canopy cover of the shrubs is 60%. The projective
cover of the herbaceous-shrub layer is 55%, the moss
layer is 45%. The dominant tree layer is P. Sylvestris
(20%), the shrub layer is S. rosmarinifolia (50%), S. ci-
nerea (10%), including the undergrowth of P. syl-
vestris, B. pubescens. The herbaceous-shrub layer is
dominated by Calamagrostis canescens, Geum rivale,
Filipendula ulmaria, Lysimachia vulgaris, Phragmites
australis, Potentilla palustris, Agrostis stolonifera,
Carex juncella, C. rostrata, Equisetum palustre. The
moss layer is dominated by Aulacomnium palustre and
Climacium dendroides. The area of the population field
of the willow is 50 m2, the population density is 5
pcs./10 m?,

For comparison, the fifth population (P5) of S. ros-
marinifolia was examined in more humid conditions on
the territory of the Roztochchya biosphere reserve,
namely to the northeast of the village of Zhornyska, Ya-
voriv district, Lviv region. The landscape is a reclama-
tion site on a peat bog. The population is located in the
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Betuletum (humilis)-sphagnosum on an area of about
100 m2. The woody layer is absent in places, and in
some areas it reaches 40%, B. pubescens prevails. The
shrub layer is dominated by Frangula alnus, Betula hu-
mulis, S. rosmarinifolia. The herbaceous-shrub layer is
dominated by Molinia caerulea, Deshampsia
caespitisa, Gallium boreale, Festuca ovina. The moss

layer is dominated by Brachythecium campestris, Di-
cranum bonjeani, Plagimonium ellipticum. Population
density of S. rosmarinifolia — 4 pcs./10m?2.

During the study, metric and allometric morpho-
logical parameters of S. rosmarinifolia plants were de-
termined using non-destructive methods (Table 1).

Table 1
Confidence levels of morphometric data S. rosmarinifolia
Test of 35 Whole Model vs. S5 Residual { + Salix Marukhat1.sta)

Dependnt Multiple | Multiple | Adjusted S5 df MS 35 df M3 F p
Variable R R? R? Model Model | Maodel Residual Residual |Residual

H Salix [0.64054900,410303 0,396178 209973 4 7493| 4 307T6BE+04 167 258 2904906 0000000
IL Salix 0,823524|0,678687, 0,670990 49 4 12| 2,333752E+01 167 0| 88,18541 0,000000
SL Salix 0,647996|0.419899 0406004 0 4 0| 3.114586E-01 167 0(30,22023 0,000000
AL Salix 0,826126|0,682483 0674878 34 4 8| 1,578913E+01 167 0| 89,73921 0,000000
A-Salix 0,393931|0,155181  0,134946( 186428009 4| 46607002 1.014927E+09 167| 6077409, 766869 0.000011
MI- Salix 0,240518|0,057849  0,035283 5126022 4| 1281506] 8.348420E+07 167 499905 256350 0.040249
D - Salix 0,471090(0,221926, 0.203290 7 4 2| 2 529TRTE=01 167 0f11,90815 0000000
Dk - Salix 0,168275|0,028316 0,005042 2 4 1 7.81037T1E+01 167 0| 1,21666 03054660
Pr-Salix 0,618904|0,383042 0,368264 1376 4 344| 2,216913E+03 167 131 26,92070) 0,000000
B1-Salix 0,358997|0,128879, 0.108013 1341 4 335| 9.066850E+03 167 54| 617672 0,000117
Mg - Salix 0,453947|0,206068 0187052 1186410 4| 296603 4 570959E+06 167 27371 10,83637 0,000000
H/Ng Salix 0,147495|0,021755 -0,001676 0 4 0] 4,270105E+00 167 0| 092846 0448848
HIA Salix 0,176823/0,031266  0,008063 0 4 0 4,720039E-03 167 0| 1,34750 0,254487
NL/Ng Salix 0,333830(0,111443, 0,090160 418 4 104 | 3,329484E+03 167 20| 523628 0000535
RE1- Ng/A *100 Salix |0.275202 0,075736 0,053598 86 4 22| 1.053411E+03 167 6| 342107 0010203

To determine the quality of S. rosmarinifolia populations, such parameters as plant height, leaf surface area
and number of inflorescences were used. These parameters had a sufficient coefficient of variation in different
ecological-cenotic conditions. (Fig. 2).
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Fig. 2. The value of key morphometric parameters of S. rosmarinifolia in different ecological and coenotic con-
ditions
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The histogram of the frequency distribution of vitality classes of S. rosmarinifolia shows that the main group of
plants in the population is made up of individuals of the middle vitality class (Fig. 3).

Table 2

Vitality structure of Salix rosmarinifolia populations in different ecological and coenotic conditions

Vitality classes Quality in- Population
Phytocoenotic conditions dex P Location

A B C Q type
Betulet(_) (pubescens)-salicetum 027 | 071 | 0,02 0,49 Prosperous Desna Rlv_er flood-
(repentis) plain
Peucedano -pinetum 0,0 | 062 | 0,38 0,31 Equilibrium Square 53
Salicetum (pentandro)-cinereae 0,0 |1069 |0,31 0,34 Equilibrium Square 111
Betuleto (pubescens)-salicetum | >4 | 568 | 008 | 0,46 Prosperous Square 31
(repentis)
Eue;“'ewm (humilis)- sphagno- | | 951 | 049 | 026 Equilibrium | “Roztocha”

According to the ratio of vitality classes, two pop-
ulations of S. rosmarinifolia were found to be thriving,
both in Betuleto (pubescens)-salicetum (repentis) con-
ditions (Table 2). The highest quality index of 0.49 was
in the population that formed in the floodplain of the
Desna River southwest of the village of Borovichi on
an area of 50 m?. The quality index of 0.46 was in the

population that formed in the area of 5 m? in the area of
31 of the Starogut forest massif. The remaining popu-
lations are in equilibrium with different quality indices:
Q 0.34 was in the conditions of Salicetum (pentandro)-
cinereae in the area of 111 SLM, Q 0.31 - in the popu-
lation of S. rosmarinifolia in the area of 5 m?. 53 SLM
in the Peucedano - pinetum association with an area of
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40 m?, Q 0.26 - in the population under Betuletum (hu-
milis)-sphagnosum conditions on an area of 100 m? on
the territory of the Roztochchya biosphere reserve,
namely to the northeast of the village of Zhornyska, Ya-
voriv district, Lviv region, on a reclaimed peatland.
Anthropogenic impact on populations of rare
plants in the park is constant, but during the years of

military aggression from the east, the main factor in
33°E 33°F

such impact was forest fires, which became more fre-
quent as a result of regular bombing of the border area.

During the long-term fires in 2023, according to
observations by the Global Fire Information Manage-
ment System, 2,529.2 hectares of the Starogutsky forest
massif in the eastern part were affected, which is 15.6%
of the park's territory (Fig. 4).
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Fig. 4. The territory of the Desniansko-Starohutskyi National Park during the fire in May 2023 according to the
Global Fire Information Management System

An extensive ground fire that broke out in the rain-
less spring of 2023 due to the use of heavy firearms and
probable arson significantly affected the populations of
the grass-shrub layer in the eastern part of the Starogut-
skyi forest massif. Populations of local species such as
Pinus sylvestris, Ulmus glabra Acer campestre, A. plat-
anoides Primula veris, Corydalis solida, Clinopodium
vulgare, Gallium boreale, Cardamine bulbifera, Steris
viscaria, Pimpinella saxifrage, Trifolium montanum,
Vaccinium vitis-idaea, V. myrtillus, Filipendula vul-
garis were affected to varying degrees.

Due to the effects of high temperatures, popula-
tions of rare flora species listed in the Red Book of
Ukraine have suffered: Huperzia selago, Diphasi-
astrum zelleri, Lycopodium annotium, Epipactis helle-
borine, Dactylorhiza incarnata, D.fuchsia, Platanthera
bifolia, Carex brunnescens, Salix starkeana, S. rosma-
rinifolia. The final determination of the state of their
populations will be possible only after the end of hos-
tilities. The probability of their underground diasporas
remaining in moist areas of soil in relief depressions
where the fire did not reach.

Conclusions and suggestions

Vitality analysis is an important tool for compara-
tive analysis of the viability of plant populations in cer-
tain ecological and coenotic conditions. But to protect
populations of rare species, including S.rosmarinifolia,
it is necessary to overcome the consequences of mili-
tary aggression on the territory of the Desniansko-
Starohutskyi National Park.

To restore disturbed forest and meadow ecosys-
tems and revive populations of rare flora species on the
territory of the National Park of Forests and Forests, it
is necessary to:

- After the end of hostilities, carry out measures
to demine the territory, clear the soil of military arti-
facts, and level deep craters with the involvement of
military specialists.

- Monitor the state of the park's vegetation
cover to assess the current state of the park's forest and
meadow ecosystems. Carefully investigate the areas
that have been significantly affected by explosions and
fires. Based on the monitoring results, develop strategic
programs for the restoration of disturbed phytocenoses;
organize groups of volunteers for the artificial restora-
tion of damaged perennial plantings and undergrowth
to feed phytophagous plants.

- Forest reclamation works. In the process of re-
storing damaged forest ecosystems, it is necessary to
pay attention to the undergrowth, namely to plants that
provide food and shelter for wild birds.

- To protect and preserve rare species of flora in
the park, it is necessary to review and improve the leg-
islative framework in the field of environmental protec-
tion and nature management in the recreational and
economic functional zones of national natural parks.

- Continue the formation of an ecological net-
work that will connect all natural zones of Ukraine with
ecological corridors. This process is one of the most ef-
fective ways to preserve biological diversity. The sus-
tainable functioning of the ecological network is en-
sured by introducing special regimes of economic ac-
tivity and regulations for the use of natural resources
within the territories of ecological corridors, which can
be achieved by establishing a special nature protection
status for such territories.



Znanstvena misel journal Ne99/2025

25

References

1. Bondarieva L.M., Kyrylchuk K.S., Skliar
V.H., Tykhonova O.M., Zhatova H.O., Bashtovyi M.G.
(2019). Population dynamics of the typical meadow
species in the conditions of pasture digression in
flooded meadows. Ukrainian Journal of Ecology. 9 (1).
2019. C.

2. Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora (CITIES), Ap-
pendices I, I, IHI of 25.05.2024 URL:
https://cites.org/eng/app/appendices.php

3. Deswart E. Groenwold R., Kanne H. (2004).
Non-destructive estimation of leaf area for different
plant ages and accessions of Capsicum annuum L. The
Journal of Horticultural Science and Biotechnology, 79,
Ne 5.764-770.

4. Desnyansko-Starohutskyi National Park. Offi-
cial website. Access mode: http://www.nppds.inf.ua/

5. Flombaum P., Sala O. (2007). A non-destruc-
tive and rapid method to estimate biomass and above-
ground net primery production in arid environments.
The Journal of Arid Environments, 69, Ne 2. 352-358.

6. GBIF (2024) Global Biodiversity Information
Facility. URL: https://www.gbif.org/ru/spe-
cies/2816250

7. Kagalo O.0., Tsaryk Y.V., Skibitska N.V. et al.
Proposals for the methodology for monitoring popula-
tions of plant species included in the Red Book of
Ukraine. Bulletin of the Vasyl Stefanyk Precarpathian
National University. Biology Series. 2012. Issue 17, 3—
8.

8. Klymenko G., Kovalenko I., Lykholat Yu.,
Khromykh N., Didur O., Alekseeva A. (2017). The in-
tegral assessment of the rare plant populations. Ukrain-
ian Journal of Ecology, 7(2). 201-209. doi:
10.15421/2017 37

9. Kovalenko I.M. Features of grass and sub-
shrub reproduction in forest phytocoenoses. Biolog-
ichni Studii. Studia Biologica, 2016, 10 (1). 187-196.
http://dx.doi.org/10.30970/sbi.1001.471

10. Official lists of regionally rare plants of the ad-
ministrative territories of Ukraine (reference edition) /
T. L. Andrienko, M. M. Peregrym. Kyiv: Alterpress,
2012. 148 p.

11. Resolution of the Cabinet of Ministers of
Ukraine “On approval of the Concept of the National
Biodiversity Conservation Program for 2005-2025
dated September 22, 2004 No. 675-p. https://za-
kon.rada.gov.ua/laws/show/675-2004-%D1%80#Text

12. Salix rosmarinifolia L. - rosemary willow].
Website "Natura Bogemica" URL: http://www.natu-
rabohemica.cz/salix-rosmarinifolia/

13. Seidl, R., Albrich, K., Thom, D. & Rammer,
W. (2018). Harnessing landscape heterogeneity for
managing future disturbance risks in forest ecosystems.
Journal of Environmental Management, 209, 46-56.
https://doi.org/10.1016/j.jenvman.2017.12.014

14. Zlobin Yu.,. Kovalenko I., Klymenko H.,
Kyrylchuk K., Bondarieva L., Tykhonova O., Zubtsova
I. (2021). Vitality Analysis Algorithm in the Study of
Plant Individuals and Populations. The Open Agricul-
ture Journal, 15, 119-129.
https://doi.org/10.2174/1874331502115010119


https://cites.org/eng/app/appendices.php
http://www.nppds.inf.ua/
https://www.gbif.org/ru/species/2816250
https://www.gbif.org/ru/species/2816250
http://dx.doi.org/10.30970/sbi.1001.471
https://zakon.rada.gov.ua/laws/show/675-2004-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/675-2004-%D1%80#Text
https://doi.org/10.1016/j.jenvman.2017.12.014
https://doi.org/10.2174/1874331502115010119

Znanstvena misel journal Ne99/2025

26

ECONOMICS

CHALLENGES OF GEORGIAN INSURANCE MARKET AND SOLUTIONS TO OVERCOME THEM

Vekua D.,
Doctor of Economics,

Associate Professor of Georgian International University GIU, Georgia

Abstract

Tsertsvadze A.
Doctor of Economics,
Professor of Georgian Technical University, Georgia

The implementation of the principles of inclusive economy in Georgia created a competitive environment in

business sector and motivation for successful activity.

Insurance business helps Georgian state to implement active social policies

Agriculture is one of the leading sectors of Georgian economy, therefore development of Agricultural insur-
ance is an important guarantee of social protection and financial stability of farmers in Georgia.

The intensive growth of road traffic in Georgia and the increase in road traffic accidents made the need to
create a low in Georgia about "mandatory civil liability insurance of a motor vehicles registered in Georgia".
According to this law, third-party road users will be compensated for damage caused by the operation of motor

vehicles.

During the "Covid 19" pandemic in Georgia, the form of direct sale of insurance products to corporate and
individual clients was introduced in the insurance industry.
Keywords: Inclusive economics, risks, Insurance business, Agricultural insurance, Civil liability insurance.

Implementation of the principles of inclusive
economy in Georgia, demanded from Georgian govern-
ment to increase the targeting of socio-economic poli-
cies, which means the effective use of the material, fi-
nancial and human resources available in the country.
The active participation of citizens in industrial rela-
tions and the effective use of labor potential should be
accompanied by a synergy that ensures the increase in
the well-being of the population and the improvement
of living conditions.

The main principle of the inclusive economy is es-
tablishment of justice mechanisms and tools in the dis-
tribution of wealth, which increases the importance of
civil sector involvement in economic and public life.

The implementation of the principles of inclusive
economy in Georgia created a competitive environment
in the business sector and created motivation for suc-
cessful activity.

Currently, Georgian economic has to deal with
two challenges. These are adaptation to the applicable
regulations related to joining the European Union and
on the other hand protection of the internal market of
Georgia.

Social imperatives take an important place in the
inclusive economy as a process of socialization of the
economy. According to Klaus Schwab, the founder and
director of the World Economic Forum, "the existing
perception of capital today must be changed. Modern
consumers not only want more goods and services for
less price, but also expect more social responsibility
from corporations. The reset should give everyone who
is in the back rows today the right to vote. Some of the
pillars of the existing system should be changed, some

! Schwab K., Zahidi S. (2018), 10 Things You - and Your
Government - Should Know about Competitiveness in the
Fourth Industrial Revolution, [online] 16 October;

should be corrected. This is what is needed for univer-
sal progress.” !

Insurance business helps Georgian state to imple-
ment active social policies, since it compensates legal
and physical persons for the losses caused by the reali-
zation of insured risks.

The challenges related to the process of world
globalization (Capital concentration in the hands of
large corporations, climate changes, pollution of the
ecological environment, epidemics and others) have
significantly increased the likelihood of risks and the
demand for insurance products necessary to protect
oneself from these risks.

In 2022, the global insurance business collected
more than 5.6 trillion euros in insurance premiums for
life, health, property and accident insurance, which is a
record compared to previous years and is 4.9% higher
than the same rate of the previous year. 2

The insurance business of Georgia also grew sta-
bly from year to year. "In 2023, the insurance premium
collected by insurance companies from direct insurance
activities amounted to 1,063.6 million GEL; the similar
figure in 2017 was only 441.40 million GEL. Accord-
ing to the results of 2023, the net profit of insurance
companies amounted to 73.5 million GEL, while in
2017 their net profit was 20.34 million GEL.”®

From year to year, the value of the assets of Geor-
gian insurance companies also increases. In 2023, the
total assets of insurance companies amounted to 1300.9
million GEL, and the capital amounted to 374.3 million
GEL. While the total amount of assets of insurance
companies in 2020 was 915.8 million GEL, and the
amount of capital was 279.1 million GEL. “4

2 https://www.interfax.ru/business/904910
3 https://insurance.gov.ge/ka/Statistics
4 https://insurance.gov.ge/ka/Statistics
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Although the insurance industry in Georgia is de-
veloping dynamically, its share in the country's econ-
omy is still small. "According to the data of 2023, the
ratio of the volume of the total insurance premium in
relation to the gross domestic product amounted to only
-2.0%" %, while in the same period the same indicator
was11.6% in the USA, 10.5% in Britain, 5.9% in Ger-
many." 8

In recent years, new trends in the development of
insurance business have appeared in the European in-
surance market, which is due to new technologies, (in-
cluding artificial intelligence) demographic changes,
and new legislative regulations. Technological innova-
tions have significantly changed the practices of risk
assessment, customer relations and database processing
in the insurance industry.

The increase in life expectancy in Europe has sig-
nificantly changed the structure of insurance services,
which was reflected in the increase in demand for life
and health insurance.

Increased risks from natural disasters due to cli-
mate change and meeting their insurance demand have
also become one of the significant problems for the Eu-
ropean insurance industry.

As for the insurance industry of Georgia, it is char-
acterized by certain specificities and trends, which were
formed in the course of the historical development of
this branch of the economy since the 1990s. Specificity
and trend mean that the leading position in insurance
services is occupied by auto insurance and medical in-
surance. "According to the data of 2023, the share of
auto insurance in the total insurance premium was
19.3%, medical insurance - 42.1%."7

Agriculture is one of the leading sectors of the
Georgian economy, therefore the development of agri-
cultural insurance is an important guarantee of social
protection and financial stability of farmers in Georgia.
Agricultural insurance not only protects the income of
farmers from various risks, but also stimulates the pro-
duction of agricultural products and increases the ex-
port potential of the country. Agricultural insurance has
been growing rapidly for the last few years. "In 2023,
the amount of premiums raised in this field increased
by 112.2% compared to the previous year and
amounted to 18.4 million GEL, and according to the
data of the nine months of 2024, this number was 21.6
million GEL. We must notice that agricultural insur-
ance is one of the riskiest insurance product. The
amount of insurance lose in 2023 amounted to 18.7 mil-
lion GEL, which means that agricultural insurance was
not profitable for the insurance business in 2023.°8

The agricultural industry in Georgia is signifi-
cantly affected by natural risks, which are mainly re-
lated to climatic conditions. These are: drought, hail,
flood and others. Since the production of agricultural
products is associated with high costs and risks, it is ex-
tremely important to better adjust the state program of
agricultural insurance to the needs of farmers and their

S https://www.geostat.ge/ka

6 https://www.swissre.com/dam/jcr:0e365e0b-cb43-4¢35-
a72a-db4fb4alea51/2023-07-10-sri-sigma-world-insurance-
en.pdf

7 https://insurance.gov.ge/ka/Statistics

financial capabilities in order to increase the interest of
farmers in agricultural insurance in Georgia.

The intensive growth of road traffic in Georgia
and the increase in road traffic accidents made the need
to create a low in Georgia about "mandatory civil lia-
bility insurance of a motor vehicles registered in Geor-
gia". According to this law, third-party road users will
be compensated for damage caused by the operation of
motor vehicles. Only from this line of insurance, busi-
ness will have an income of approximately 200 million
GEL, and insured individuals will be compensated for
losses of 120 million per year. “° In order to create this
effective mechanism of social protection, each vehicle
owner is obliged to purchase a compulsory insurance
policy and pay insurance premium.

During the "Covid 19" pandemic in Georgia, the
form of direct sale of insurance products to corporate
and individual clients was introduced in the insurance
industry. It is really a convenient form of marketing,
because considering the still low purchasing power of
the population of Georgia, the value of these products
is low and affordable. The ability to obtain insurance
services is easy because they are obtained by phone or
using the Internet.
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Abstract

The objective of this analysis is to highlight the urgency of quickly obtaining a new effective law against food

waste.

Indeed, the alarming situation with regard to the social and environmental emergency requires a change in

the law.

Indeed, with on the one hand an increase in impoverishment in our country and increasingly long queues at
the « soup kitchen » and on the other hand the emergence of worrying global warming, citizens expect effective,

innovative and adapted legal tools.

Let us recall that the French law of 3™ February 2016 had positive consequences that we will study.
However, we must go further with a new bill against food waste in order to adapt the legal framework to the

current situation.
This is the objective of this legal analysis.

Keywords: Food Waste, European Law, sustainable development, Food lost, Bill, French Law, Food Waste,

FAO.

INTRODUCTION

The Food and Agriculture Organization of the
United Nations (FAQ) estimates that thirty percent of
the food produced worldwide is wasted.

This amounts to one out of every three foods
worldwide.

However, according to the Food and Agriculture
Organization (FAO), 783 million people globally faced
hunger in 2022, and 3.1 billion people lacked access to
a good food in 2021.

At the same time, the organization estimates that,
globally, « 13% of food is lost in the distribution chain,
from post-harvest to pre-retail and that an additional
17% of food is wasted at the household, food service
and retail levels. »! 12

The demand for food items has increased globally
in recent decades due to changes in eating patterns and
demographic growth.

The restrictions that agriculture faces—such as
yield limits, technological integration, natural disasters,
climate change, urbanization-related loss of agricul-
tural lands, and scarcity of water resources—are plac-
ing growing pressure on agricultural productivity.

To fulfill the food supply, reducing losses and
waste might be a key lever in addition to raising agri-
cultural productivity.

It is impossible to distinguish clearly between the
two concepts of « losses » and « waste » due to the wide
variety of circumstances under which they arise across
nations.

According to the FAO, 30% of food produced
worldwide is wasted.

1.3 billion tons of food, or more than half of the
world's grain supply, are lost or wasted annually world-
wide, from agricultural production to ultimate con-
sumption.

The issue at hand is worldwide: 670 million and
630 million tons of food are wasted annually in wealthy
and developing nations, respectively.

According to FAO estimates, there will be an ad-
ditional 2.3 billion people on Earth by 2050, bringing
the total population to more than 9 billion. By 2100,
there will be more people on the planet than 11 billion.

Food production will need to expand in order to
keep up with the population's continued need for food.

Demand for food will continue to increase and it
will be necessary to intensify food production to feed
this population.

If this trend continues, the FAO estimates that
global food production will have to increase by 40 to
70% by 2050 to meet needs.

It won't be sufficient to increase output at this rate
of waste.

By examining the true demands of the consumer,
we must investigate the strategies that should be used
at every link in the food chain.

At every level, progress is achievable.

To create solutions that both « feed more » and «
feed better » for a growing population, all stakeholders
must band together.

Food waste and food insecurity are therefore two
complex and interdependent phenomena. Food waste is
a major problem, both environmentally and socially.

10 «(Nobel Prize for sustainable development: lawyer Arash Derambarsh rewarded»: https://clever-energies.com/en/nobel-prize-
for-sustainable-development-lawyer-arash-derambarsh-rewarded/

1 FAO - 2022
12 United Nations Environment Program, 2021


https://clever-energies.com/en/nobel-prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/
https://clever-energies.com/en/nobel-prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/
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It represents a loss of valuable resources and can
have a negative impact on people in food insecurity.

Therefore, the concept of food insecurity is often
reduced to the question of access to sufficient food in
quantity and quality.

The French law of 3 February 2016 quickly
proved its beneficial effects:

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations to charities.

However, due to the increase in impoverishment
within the middle class and the establishment of in-
creasingly long queues for the "soup kitchen", added to
this a decrease in food donations to charities, it is nec-
essary to provide even bolder responses.

Hence the filing of a new French bill against food
waste in order to go further.

It is precisely because there is a social emergency
and a crisis at the level of the food chain that it is ap-
propriate to legally regulate these dysfunctions and
economic imbalances.

So, can a new legal framework better regulate the
food donation system ?

Our analysis responds to this problem with a re-
quirement to accelerate the legislative process at the na-
tional level.

MAIN PART

I- A food scandal in front of social and envi-
ronmental emergency

For a long time, food contributions were the sub-
ject of a controversy as most supermarkets tossed away
their unsold stock instead of donating it to the under-
privileged or nonprofit organizations. 3

The fact that the Observatory of Inequalities esti-
mates that 5.3 million individuals in France lived below
the poverty level in 2023 makes this scenario much
more concerning.**

Therefore, in order to put an end to this plague,
specific answers had to be given.

The #StopFoodWaste movement led to the adop-
tion of a legislation in France requiring retailers to give
unsold food, preventing over 10 million meals from
ending up in landfills and resulting in a 22% increase in
food contributions to charitable organizations.®

Every grocery store in the European Union contin-
ues to discard more than 40 kg of food every night, de-
spite the fact that more than 95.3 million people (or
22% of the population) live in poverty and frequently
struggle to provide for their families in 2022,

13 The Telegraph « Iceland staff 'pour bleach onto waste food
to stop homeless people eating it' »: https://www.tele-
graph.co.uk/foodanddrink/foodanddrinknews/7564402/Ice-
land-staff-pour-bleach-onto-waste-food-to-stop-homeless-
people-eating-it.html

4 France Info: https://www.francetvinfo.fr/societe/plan-
pauvrete/precarite-en-2023-5-3-millions-de-personnes-viva-
ient-sous-le-seuil-de-pauvrete-en-france 6304863.html

15 Anti-food waste law: what results after 18 months ? (Le
Figaro — 2018): https://www.lefigaro.fr/economie/le-scan-
€c0/2018/10/16/29001-20181016ARTFIG00007-loi-anti-
gaspillage-alimentaire-quel-bilan-apres-18-mois.php

The #StopFoodWaste campaign's straightforward
solution to this issue was to pass a national law encour-
aging stores to donate unsold food instead of throwing
it out.

Passed on 3 February 2016 7, the new law seeks
to tackle food waste by obliging all French supermar-
kets to give away their unsold food and distribute it to
those in need, ensuring that nothing is wasted. Super-
markets are free to support the aid association or charity
of their choice, and every citizen can apply to create an
authorised association to assist in food distribution.

Over 10 million meals are prevented from ending
up in landfills each year thanks to the regulation, which
has also increased food donations to social assistance
organizations by more than 22%. In addition to mobi-
lizing volunteers and streamlining the distribution of
food contributions through affiliated organizations, the
initiative has increased public awareness of the prob-
lem of food waste at the municipal level.

II- The French city of Courbevoie as a driving
force against food waste

Since the adoption of the law against food waste,
voted on 11" February 2016, supermarkets have been
required to donate their unsold food to charities. A
world first.

In accordance with LAW No. 2016-138 of 11%
February 2016 relating to « the fight against food waste
»18, supermarkets whose sales area exceeds the surface
area threshold of 400 square meters are required to do-
nate their unsold consumable food to a charity. Failing
this, the fine is 3,750 euros.

In 2019, an amendment increased the penalties in
force. The one targeting food retailers that have not
signed a donation agreement with an association, goes
from a third-class fine (of a maximum amount of 450
euros) to a fifth-class fine (1,500 euros maximum). The
amount of the administrative fine incurred for the de-
struction of consumable foodstuffs increases from
3,750 euros to 10,000 euros.®

Senator Esther BENBASSA explained the pur-
pose of her amendment in the following terms on 20™
September 2019:

«It has been noted that some distribution players
are still recalcitrant when it comes to applying the 2016
Law. It is therefore deemed necessary by the infor-
mation report of June 12, 2016 on the evaluation of
Law No. 2016-138 to make the penalties incurred more
stringent so that they are more dissuasive.

The penalty for non-compliance is currently pun-
ishable by a fixed penalty of the third class. This

16 Poverty in Europe (Statista 2023): https://fr.statista.com/in-
fographie/17748/niveaux-de-pauvrete-en-france-et-en-eu-
rope/

17 Law No. 2016-138 of 11th February 2016 relating to the

fight against food waste:
https://www.legifrance.gouv.fr/jorf/id/JOR-
FARTI000032036290

18L.0In°2016-138 du 11 février 2016 relative a la lutte contre
le gaspillage alimentaire:

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT00003203
6289/

19 Amendement présenté par la sénatrice Esther BENBASSA:
https://www.senat.fr/amendements/2018-
2019/728/Amdt_213.html


https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.francetvinfo.fr/societe/plan-pauvrete/precarite-en-2023-5-3-millions-de-personnes-vivaient-sous-le-seuil-de-pauvrete-en-france_6304863.html
https://www.francetvinfo.fr/societe/plan-pauvrete/precarite-en-2023-5-3-millions-de-personnes-vivaient-sous-le-seuil-de-pauvrete-en-france_6304863.html
https://www.francetvinfo.fr/societe/plan-pauvrete/precarite-en-2023-5-3-millions-de-personnes-vivaient-sous-le-seuil-de-pauvrete-en-france_6304863.html
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
https://www.legifrance.gouv.fr/jorf/id/JORFARTI000032036290
https://www.legifrance.gouv.fr/jorf/id/JORFARTI000032036290
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000032036289/
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000032036289/
https://www.senat.fr/amendements/2018-2019/728/Amdt_213.html
https://www.senat.fr/amendements/2018-2019/728/Amdt_213.html
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amendment therefore proposes to increase it to a fine
of the fifth class.

The penalty for destroying consumable foodstuffs
is an administrative fine of 3,750 euros, which cur-
rently only applies to distributors in the food sector.
This amendment proposes to increase this fixed fine to
10,000 euros ».

Thus, this law has quickly proven its beneficial ef-
fects:

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations intended for
charitable associations.

This assessment is therefore positive, but we must
go further and improve the law due to the increase in
impoverishment in our country and the long queues for
the « Meal Center ».2

Indeed, charities complain of a drop in donations.
We must therefore find new solutions.

Since 2020, the City of Courbevoie has been pur-
suing a dynamic and bold policy to combat food waste
and hunger.

And the results are remarkable: more than 500,000
meals saved and distributed to charities.

On 31st Friday January 2025, Courbevoie city
welcomed agents of the Food and Agriculture Organi-
zation of the United Nations (FAO) for a major inter-
national conference.?

Many guests were present, including Jacques
KOSSOWSKI (Mayor of Courbevoie city), Divine
NAGANJE NIJE (Deputy Director of the Agri-Food
Systems and Food Safety Division of FAO), Myriam
ANNETTE (International Expert, Prevention and Re-
duction of Food Losses and Waste, at the FAO Re-
gional Office for Europe and Central Asia), Reza
NAJIB (FAO Programme Officer), Roselyne
BACHELOT-NARQUIN (former Minister), Jean-
Jacques BOUYA (Minister of State of Congo Brazza-
ville), Frédéric SIMONIN (Starred Chef, Meilleur
Ouvrier de France 2019), Franck PAPAZIAN (Presi-
dent MediaSchool and co-president of the CCAF),
Manon MONTESSUIT (chef), Nabil ZEMMOURI
(Anti-waste Chef), Karim BOUAMRANE (Mayor of
Saint-Ouen-sur-Seine city), Joelle CECCALDI RAY-
NAUD (Mayor of Puteaux city and President of POLD)
and Marie-Do AESCHLIMANN (French Senator).

The United Nations agents were able to note that
indeed, more than 500,000 meals were saved and redis-
tributed to charitable associations so that the poor (mid-
dle class representing single mothers or fathers raising
several children, retirees, unemployed or students)
could eat their fill.

20 « L’appel des Restos du cceur, révélateur des difficultés de
tout un secteur face a la hausse des besoins »:
https://www.lemonde.fi/societe/article/2023/09/07/1-appel-
des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-
secteur-face-a-la-hausse-des-besoins_6188233_3224.html

2L « Le combat de Courbevoie contre le gaspillage alimentaire
inspire d’autres ¢lus et collectivités »:
https://www.echoidf.fr/de-nouvelles-actions-contre-le-
gaspillage-alimentaire/

2 « Green Cities Initiative » (FAO):
https://www.fao.org/green-cities-initiative/network/en

And thanks to these results, the city of Courbevoie
has been recognized as an « FAO Green City ». %

And this change provides solutions to the current
social situation in our country which is alarming.

This social situation also demonstrates that even in
a city that appears « well-off », poverty has multiple
facets. Poverty is increasing and the middle class is de-
clining.

Thus in an alarming report, Secours Catholique es-
timated that nearly 10% of French people resort to food
aid.®

Indeed, « between 5 and 7 million people » had
recourse to food aid in 2020, warns Secours Catholique
in its annual report on the state of poverty in France
published on the basis of data from the General Direc-
torate for Social Cohesion (DGCS).%

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste. °

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste.

It was therefore decided that with the help of sev-
eral start-ups and social and economic actors, a charter
against food waste would be voted on each year in all
spheres of activity in the city:

* 2020 with all supermarkets located in the city
without delimitation of surface area

* 2021 with hospital catering

* 2022 with school catering

* 2023 with food stores (food stores, restaurants,
bakeries, markets)

* 2024 with retirement homes and nursing homes.

These commitment charters, a first in France, have
a multiple objective:

* Create synergies so that everyone can take part
in this fight and adapt their practices

* Participate in raising awareness among the gen-
eral public about the fight against food waste

« Contribute to reducing the economic impact of
this waste

 Set up food donation partnerships for associa-
tions in accordance with the law

* Promote partnerships with municipal associa-
tions

* Organize « anti-waste » promotions, particularly
for products close to their use-by date (UBD)

* Offer wholesale or unit sales in order to adapt the
quantities purchased and reduce packaging

* Promote the development of fresh products, and
develop awareness-raising marketing operations (oper-
ation « Ugly Fruits and Vegetables », etc.)

* Conduct a discussion with suppliers in order to
define a control strategy against food waste (product
quality charters, etc.)

2 « Pauvreté en France: 10% de la population a eu besoin
d'une aide alimentaire en 2020 » (Université Paris Saclay):
http://www.ritm.universite-paris-saclay.fr/poverty-in-france-
10-of-the-population-needed-food-aid-in-2020/

2 Gite Ville de Courbevoie: https://www.ville-courbe-
voie.fr/2195/lutte-contre-le-gaspillage-alimentaire.htm

% The law on Food Waste - From Courbevoie to Assembly:
https://resource.co/article/law-food-waste-courbevoie-as-
sembly-10198


https://www.lemonde.fr/societe/article/2023/09/07/l-appel-des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-secteur-face-a-la-hausse-des-besoins_6188233_3224.html
https://www.lemonde.fr/societe/article/2023/09/07/l-appel-des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-secteur-face-a-la-hausse-des-besoins_6188233_3224.html
https://www.lemonde.fr/societe/article/2023/09/07/l-appel-des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-secteur-face-a-la-hausse-des-besoins_6188233_3224.html
https://www.echoidf.fr/de-nouvelles-actions-contre-le-gaspillage-alimentaire/
https://www.echoidf.fr/de-nouvelles-actions-contre-le-gaspillage-alimentaire/
https://www.fao.org/green-cities-initiative/network/en
http://www.ritm.universite-paris-saclay.fr/poverty-in-france-10-of-the-population-needed-food-aid-in-2020/
http://www.ritm.universite-paris-saclay.fr/poverty-in-france-10-of-the-population-needed-food-aid-in-2020/
https://www.ville-courbevoie.fr/2195/lutte-contre-le-gaspillage-alimentaire.htm
https://www.ville-courbevoie.fr/2195/lutte-contre-le-gaspillage-alimentaire.htm
https://resource.co/article/law-food-waste-courbevoie-assembly-10198
https://resource.co/article/law-food-waste-courbevoie-assembly-10198
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* Act to recover waste.

On the strength of all this work, the FAO desig-
nated the city of Courbevoie as a «World Green City »
in 2024, thus granting it formal recognition.

I1I- A new bill proposal to go further

It is precisely on this alarming situation that Sena-
tor Marie-Do AESCHLIMANN was asked to propose
a new law to go further.

A « Bill to strengthen the fight against food waste
» was therefore submitted to the Senate on 20" January
2025 and whose Text bears the reference number 247
(2024-2025).

The proposal was simple: modify the law against
food waste promulgated on February 11, 2016.

* Reduce the current ceiling of 400 m2 imposed on
supermarkets to reduce it to at least 100 m2 in order to
include more than 5,000 additional points of sale.

* Increase the current fines of the 5Sth class repre-
senting 10,000 euros to 20,000 euros against supermar-
kets that continue to throw away unsold edible food.

It is precisely Senator Marie-Do AESCHLI-
MANN who is carrying this « Bill to strengthen the
fight against food waste » tabled in the Senate on 20™
January 2025 and whose Text bears the reference num-
ber 247 (2024-2025).

Here is the explanatory statement of Senator Ma-
rie-Do AESCHLIMANN

Ladies and Gentlemen,

Every year, millions of tons of food are wasted in
France, even though part of the population struggles to
eat properly. This aberration, which is at once ethical,
social and economic, requires renewed mobilization
against food waste. Under Article L. 541-15-1 of the
Environmental Code resulting from Law No. 2020-105
of 10" February 2020 relating to the fight against
waste and the circular economy, food waste is defined
as "any food intended for human consumption which,
at any stage of the food chain, is lost, thrown away or
degraded".

On a global scale, the equivalent of one billion
meals would have been wasted every day in 2022, ac-
cording to a report by the United Nations Environment
Programme (UNEP). A waste that the director of
UNEP1(*) describes as a "global tragedy".

In France, according to data from the Ministry of
Agriculture and Food Sovereignty, food waste repre-
sented 4.3 million tons of food in 2022.

The worrying increase in food insecurity - which
today affects 16% of the French population2(*) - makes
throwing away edible food even more unacceptable.
For the year 2023, it is estimated that 2 to 3 million3(*)
people benefited from food aid distributed by associa-
tions.

This development is closely linked to the context of
food inflation. After an 11% price increase in 2022, the
Observatory published by rural Families recorded a
further 16% price increase for fruits and vegetables in
2023.

In addition, according to the Observatory of Food
Vulnerabilities created by the Nestlé Foundation, 37%
of French people declared themselves to be food inse-
cure in 2023, compared to 11% in 2015. This study also
reveals that young people aged 18-24 are particularly

affected, as are women, single people and single-parent
families4(*).

With an estimated cost of 16 billion euros per year
in France and 1,000 billion dollars for the global econ-
omy5(*), food waste has consequences that are not
negligible on the economic level.

Finally, its environmental cost is particularly sig-
nificant since it represents 8 to 10% of global green-
house gas emissions6(*). According to the Waste and
Resources Action Program (WRAP), if it were consid-
ered a country, food waste would be the "third largest
emitter of greenhouse gases behind the United States
and China". In France, the Agency for Ecological
Transition (ADEME) estimates this impact at 15.3 mil-
lion tonnes of CO2 equivalent, or 3% of all our emis-
sions7(*).

The fight against food waste is therefore a major
ethical, ecological, social and economic challenge for
our society. Since signing the National Pact to Combat
Food Waste in 2013, France has resolutely taken up
this issue by strengthening its legislative arsenal in or-
der to raise awareness and involve all stakeholders in
the food chain in the fight against food waste, in par-
ticular through the practice of food donations, which is
an essential lever in the fight against poverty.

Thus, as a result of the successive laws adopted
over the last ten years, the list of stakeholders affected
by the obligation to conclude food donation agreements
with associations has continued to grow. Initially ap-
plied to distributors with a sales area of more than 400
m? this obligation has been extended to operators of
collective catering serving more than 3,000 meals per
day as well as to operators in the agri-food industry
and wholesale trade whose turnover exceeds 50 million
euros.

At the same time, the associative world, communi-
ties, but also companies and players in the food sector,
have also committed to developing virtuous initiatives
aimed at reducing waste. This is the case, for example,
of the city of Courbevoie, in Hauts-de-Seine, where un-
der the leadership of Arash Derambarsh, deputy
mayor, a Charter of Commitment against Food Waste
signed with local stakeholders has made it possible to
save and redistribute 400,000 meals in four years. In
2024, this proactive approach earned Courbevoie the
title of "green city" awarded by the Food and Agricul-
ture Organization (FAO), the specialized agency of the
United Nations (UN)8(*).

Despite real awareness at all levels since 2013,
due to a lack of tools and indicators, it has not been
possible to accurately assess the volume of food waste
sources and their evolution. The objective assigned by
the anti-waste law for a circular economy (AGEC) of
February 20, 2020, proclaiming a goal of reducing
food waste by 50% by 2025 compared to 2015, has con-
sequently proven to be ineffective. However, the 2025
horizon is nonetheless a pivotal date in the fight against
this scourge. The volume of 4.3 million tons of wasted
food, measured in 2022, remains alarming in light of
the food insecurity issues facing our country. This fig-
ure highlights the contrast between stated ambitions
and concrete actions, recalling the urgency of intensi-
fying our efforts to reduce waste while ensuring a better
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redistribution of food resources to vulnerable popula-
tions.

At the origin of more than a third of food waste,
the agri-food industry, distribution and out-of-home
consumption still represent a considerable source of
food that should be valorized in order to limit losses,
develop donations and meet the growing need for food
aid.

This law intends to act more specifically on this
source by broadening the scope of the actors con-
cerned, by strengthening the obligation for these actors
to communicate their data on wasted food annually and
by toughening the sanctions applicable to companies
that make them unfit for consumption.

Article 1% extends the scope of the obligation for
businesses and operators to propose agreements to do-
nate their unsold goods to food aid associations in or-
der to combat waste. On the one hand, by lowering the
threshold of businesses concerned by the said obliga-
tion from 400 m2 to 200 m2, which would allow the in-
clusion of some 5,000 local businesses in the scope of
the law. On the other hand, by including food wholesale
operators whose annual turnover exceeds 25 million
euros, agri-food industry operators whose turnover ex-
ceeds 25 million euros and collective catering opera-
tors whose number of meals prepared exceeds 2,000
meals per day in this system. This article provides for
the submission of a summary document of the donations
made by these operators no later than 1 February of
each year. This must be sent to the services of the Gen-
eral Directorate for Competition, Consumer Affairs
and Fraud Control (DGCCRF). The Government must
also submit, within twelve months, a report on the qual-
ity and compliance of donations to associations.

Article 2" draws conclusions from the shortcom-
ings in the application of the law by strengthening its
control. Indeed, the DGCCRF investigation carried out
throughout 2021 resulted in 345 establishments visited,
66 warnings, and 2 injunctions. The rate of establish-
ments in anomalous is 20.87%. The anomalies noted
are the absence of a proposed agreement, agreements
not signed or not respecting the required formali-
ties9(*). The operators concerned will also have to es-
tablish a quantified and exhaustive assessment, on an
annual basis, of the quantities of food wasted.

Article 3" toughens the sanctions against compa-
nies that make food unfit for consumption by replacing
the fixed fine set at a maximum of 0.1% with a fine of
between 0.1% and 0.5% of turnover. The aim is to com-
bat the downward trend in donations within the large-
scale distribution sector, deplored by many associa-
tions10(*).

Article 4™ constitutes the financial guarantee of
this bill.

* 1 UN, “UN Food Waste Index Report: World
Wastes More Than a Billion Meals a Day,” UN Envi-
ronment Programme, March 27, 2024.

* 2 Marianne Bléhaut, Mathilde Gressier, Antoine
Bernard de Raymond, “The Resourcefulness of People
Who Don’t Always Have Enough to Eat,” Crédoc, Sep-
tember 2023.

* 3 Food Bank Study: “Profiles” Who Are the
People Who Receive Food Aid?

* 4 Nestlé France Foundation, “1st Observatory
of Food Vulnerabilities,” November 16, 2023.

* 5 Ministry of Ecological Transition and Territo-
rial Cohesion, Food Waste, June 12, 2024.

*6 UN, op. cit..

* 7 "State of play of the masses of food waste and
its management at the different stages of the food
chain", ADEME, May 2016.

* 8 Louise Simondet, "Fight against food waste:
the city of Courbevoie rewarded by the United Na-
tions", France 3 Paris-lle-de-France, October 25,
2024,

* 9 Directorate General for Competition, Con-
sumer Affairs and Fraud Control, "Professionals: how
to avoid food waste".

* 10 In their 2023 activity report, the ANDES as-
sociation notes, for example, that the share of dona-
tions from large retailers in the supply of solidarity gro-
cery stores has fallen, from 35% in 2022 to 22% in
2023.

The overhaul of the agri-food system, aid for char-
itable associations and the fight against hunger there-
fore require the vote on this « Bill aimed at strengthen-
ing the fight against food waste » put forward by Sena-
tor Marie-Do AESCHLIMANN and which should be
supported.

CONCLUSION

As we have analyzed, the social situation is alarm-
ing. And faced with this, citizens are legally helpless.

Indeed, the legal tools made available to citizens
must be updated and systematically adapted in order to
respond to daily concerns: combating food waste and
helping to reduce hunger.

As studied in the main part, it is necessary to vote
on a new law against food waste because food dona-
tions have decreased. However, since the legal frame-
work is insufficiently adapted, this bill will be wel-
come.
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Abstract

Childhood asthma is the most common chronic disease in childhood (12-14%) worldwide and 3-10% of asth-
matics suffer from severe asthma. Despite the enormous progress in the diagnosis and treatment of childhood
asthma, there are still some challenges in terms of diagnosis, as well as in the selection of adequate and timely
maintenance treatment, which remain problematic. Overdiagnosis leads to unnecessary drug therapy and associ-
ated side effects, and on the other hand, underdiagnosis carries the risk of daily symptoms, potentially serious
exacerbations and long-term remodeling of the airways and unnecessary use of antibiotics to treat the so-called
“recurrent respiratory infections with BOS*“. Furthermore, the use of a personalized asthma action plan(PAAP)
remains limited and a significant number of children with asthma do not have one and over 70-80% of asthma
patients do not use their inhaler correctly. The population goal of asthma management is to prevent deaths from
asthma and to minimize the burden of asthma on individuals, families, communities, health systems and the envi-

ronment.

Keywords: Childhood asthma - diagnosis, over- and under-diagnosis, differential diagnosis, management,

PAAPs.

Abbreviations

BOS: broncho-obstructive syndrome

GERD: gastroesophageal reflux disease

TSLP: Thymic stromal lymphopoietin

DD: differential diagnosis

OCS: oral corticosteroids

ICS: inhaled corticosteroid

SABA: short-acting beta2 agonist

HDM SLIT: home dust mite sublingual immuno-
therapy

PAAPs: personalized asthma action plans

MART: maintenance and reliever Therapy

pMDI: pressurized metered-dose inhaler

RF: respiratory failure

Introduction:

Childhood asthma is a heterogeneous disease usu-
ally characterized by chronic airway inflammation.
This is determined by a history of respiratory symptoms
such as wheezing, difficulty breathing, chest tightness,
and cough of varying variability, frequency, and inten-
sity, along with variable expiratory airflow obstruction
41, These variations are often triggered by triggers such
as exercise, exposure to an allergen or irritant, weather
changes, or viral respiratory infections. Asthma is asso-
ciated with hyperreactivity and airway inflammation,
but these are not necessary or sufficient for the diagno-
sis. Risk factors for the development of asthma in child-
hood include: Personal or family history of atopy (ec-
zema, allergic rhinitis or nasal polyposis); Family his-
tory of asthma; Exposure to cigarette smoke; Premature
birth; Low birth weight; Obesity; Bronchopulmonary
dysplasia; Respiratory infections — bronchiolitis; Home
allergens (dust, animal hair, cockroaches, mold); Air
pollution (outdoor allergens — pollens, spores, indus-
trial chemicals, insects).I4

Asthma exacerbations usually occur after ex-
posure to one or more triggers. The most frequent

triggers of an asthma attack are: Viral infections of the
respiratory tract; Physical effort; Meteorological
changes in temperature and humidity; Household con-
taminants (e.g. pests, mold and mites); Environmental
pollutants (e.g. air pollution); Exposure to secondhand
smoke; Pets and animals; Strong odors; Anxiety or
strong emotions; Medicines (e.g. non-steroidal anti-in-
flammatory drugs and beta-blockers); Gastroesopha-
geal reflux.[4 412511271

For individuals with asthma of all ages, the goal of
asthma management is to achieve the best possible
long-term patient outcomes, including: Few/or no
asthma symptoms; No sleep disturbances due to
asthma; Unimpaired physical activity; No exacerba-
tions; Improved or stable personal best lung function;
No OCS support requirement; There are no side effects
from the medication. The patient’s goals for their
asthma may be different from medical goals; and pa-
tients with few or no asthma symptoms can have severe
or fatal exacerbations, including from external triggers
such as viral infections, allergen exposure (if sensi-
tized) or pollutiont. In allergic asthma, most cells ex-
hibit a T-cell helper type 2 (Th2) cytokine secretion
profile (IL1, IL4, IL5, IL9, and GM-CSF). Biomarkers
of type 2 inflammation include eosinophils in sputum
and blood, levels of exhaled nitric oxide(FeNO), and
serum periostin. However, some patients do not exhibit
eosinophilic inflammation and a Th2 cytokine response
and are less responsive to ICS and other medications
targeting Th2 cytokines, and they have a predominantly
mononuclear inflammatory cell response in the air-
ways, with T lymphocytes and activated macro-
phages!*.. Potential applications of biomarkers in severe
asthma % include: Understanding the biology; Diag-
nosis and screening; Assessment of severity, control, or
prognosis; ldentification of endotypes; Application in
clinical trials and safety monitoring. Regarding the as-
sessment of asthma control, GINA 2024 clarified that
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the assessment of symptom control cannot be limited to
the last 4 weeks, but there are no validated instruments
to assess symptom control for a longer period than this.
GINA continues to emphasize that the assessment of
symptom control is not sufficient and that patients' risk
factors for exacerbations, accelerated decline in lung
function, and adverse drug effects should also be as-
Sessed_[‘ﬂ [23] [26] [28] [ 29] [30]

Assessment of asthma control in adults, adoles-
cents, and children 6-11 years of agel* includes:

1. Recent symptom control. In the past 4 weeks,
has the patient had:

* Daytime asthma symptoms more than twice a
week?

* Any nighttime awakenings due to asthma?

* SABA reliever for symptoms more than twice a
week?

« Is there any activity limitation due to asthma?

Absence of any of the above criteria indicates
well-controlled asthma; 1-2 of them indicates partially
controlled asthma; and the presence of 3 - 4 of these
criteria indicates uncontrolled asthma.

2. Risk factors for poor asthma outcomes. As-
sess risk factors at diagnosis and periodically, espe-
cially in patients with exacerbations, and measure
FEV1 at baseline, after 3-6 months of ICS-containing
treatment to determine the patient's best lung function,
then periodically for ongoing risk assessment.

a. Risk factors for exacerbations are: Uncon-
trolled asthma symptoms; High SABA use( >3 x 200

canisters/year are associated with an increased risk of
exacerbations and >1 canister/month increases the risk
of mortality); Unprescribed ICS, poor adherence or in-
correct inhaler technique; Obesity, chronic rhino-sinus-
itis, GERD, confirmed food allergy, pregnancy; Smok-
ing, e-cigarette, allergen exposure during sensitization,
air pollution; Major psychological or socioeconomic
problems; Low FEV1 (especially < 60% predicted),
high bronchodilator response; Type 2 inflammatory
markers (higher blood eosinophils, high FeNO in adults
with allergic asthma on ICS); Exacerbation history ( >
1 severe exacerbation in the past year, ever intubated or
in an asthma intensive care unit).

b. Risk factors for permanent airflow limita-
tion, include: History of preterm birth, low birth
weight and greater infant weight gain, chronic mucus
hypersecretion; Lack of ICS treatment in patients with
a history of severe exacerbation; Tobacco smoke, nox-
ious chemicals; occupational or household exposures;
Low baseline FEV1, sputum or blood eosinophilia.

¢. Risk factors for adverse drug reactions, in-
clude: Frequent OCS, long-term, high-dose and/or po-
tent ICS, P450 inhibitors and poor inhaler technique.

Differential diagnosis (DD) of asthma.

Before making a diagnosis of "asthma”, a thor-
ough differential diagnosis should first be performed,
taking into account the most common alternative diag-
noses [, Table 1™

Table 1

Differential diagnosis (DD) of asthma by age.

Up to 5 years old

Recurrent viral infections of the respiratory system; Gastroesophageal reflux; Foreign
body aspiration; Persistent bacterial bronchitis; Tracheomalacia; Tuberculosis; Pertussis;
Congenital heart disease; Cystic fibrosis; Primary ciliary dyskinesia; "Vascular ring™;
Bronchopulmonary dysplasia; Immune deficiency.

6 — 11 years

Chronic upper respiratory tract cough syndrome (posterior nasal drip syndrome); Aspi-
rated foreign body; Bronchiectasis; Primary ciliary dyskinesia; Congenital heart disease
(CHD), Bronchopulmonary dysplasia and Cystic fibrosis.

> 12 years of age

ciency; Foreign body aspiration.

Chronic upper airway cough syndrome; Inducible laryngeal obstruction; Hyperventilation
and dysfunctional breathing; Bronchiectasis, Cystic fibrosis; CHD; Alphal-antipsin defi-

Asthma diagnosis.

Diagnosing asthma in childhood can be challeng-
ing, and the diagnosis should be reviewed during fol-
low-up to ensure it is correct. It should be emphasized
that there is no single "gold standard" test that can be
used to accurately diagnose asthma. In practice, diag-
nosis should be made based on characteristic symp-
toms, evidence of variability in airflow limitation in the
presence of airway inflammation, exclusion of alterna-
tive diagnoses, and response to treatment. Making the
correct diagnosis is key to optimal management of
childhood asthma. Guidelines vary across countries and
regions regarding diagnostic criteria, M54

The main steps in diagnosing asthma include:

e History of persistent and recurrent symptoms
of bronchial obstruction (cough, wheezing and/or chest
tightness, difficulty breathing) and family history of
atopy (allergic rhinitis, atopic dermatitis, asthma).

e Physical examination. Physical examination
is often normal in patients with asthma unless the dis-
ease is severe or the examination is performed during
an exacerbation. In the latter cases, "wheezing" can be
heard on auscultation, with prolonged exhalation or
signs of severe bronchial obstruction(tachypnea, dysp-
nea, tachycardia, and in advanced RF, cyanosis, retrac-
tions and impaired consciousness are also noticed).

e Functional testing of breathing. The diag-
nosis of asthma also requires objective measurements
to support the diagnosis. Peak expiratory flow (PEF)
and spirometry are commonly used to assess the sever-
ity of airflow obstruction and reversibility (after inha-
lation of SABA). PEF-metry can also be used to detect
diurnal variation, which is a typical feature of asthma,
and is the most useful test in severe and labile (unsta-
ble) asthma. Although PEF is less reliable than spirom-
etry in aiding the diagnosis of asthma, it can be relied
upon rather than relying on symptoms alone.[! The
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Global Initiative for Asthma (GINA) specifically rec-
ommends the use of either PEF or spirometry in the di-
agnosis of asthma in children over 5 years of age. Ob-
jective testing should be repeated if there is poor re-
sponse to treatment or diagnostic uncertainty. A re-
duced FEV1 with a low FEV1/FVC ratio (forced expir-
atory volume in 1 second/forced vital capacity) indi-
cates the presence of airway obstruction. Significant re-
versibility after bronchodilator administration is gener-
ally defined as an increase in FEV1 of > 12% and at
least a 200 ml change. With regular ICS treatment,
FEV1 begins to improve within days and reaches a plat-
eau after about 2 months. The patients' highest FEV1
reading (personal best) should be documented, as this
provides a more useful comparison for clinical practice
than predicted percentage. If FEV1 predicted values are
used, GINA recommends measuring children's height
at each visit. In children under 5 years of age, pulmo-
nary function testing is rarely practical outside of a re-
search setting, making diagnosis in this age group an
additional challenge

e BPT (Broncho-provocation tests) - "direct"
and "indirect". "Direct" include the pharmacological
agents - histamine and methacholine (an analog of ace-
tylcholine) ["°1. But it is assumed that the bronchial hy-
per-responsiveness (BHR) induced by them is not spe-
cific for the diagnosis of asthma, since healthy people
without asthma (71201 patients with chronic obstruc-
tive pulmonary diseasel?'I??} as well as smokers may
also have hyper-reactivity to these agents?*!. "Indirect"
tests include physical stimuli such as exercise, hyper-
ventilation with dry air, distilled water, hypertonic
NacCl, mannitol, and the pharmacological agent adeno-
sine monophosphate. It is suggested that these stimuli
cause narrowing of the airways by an "indirect" mech-
anism through the release of various mediators from in-
flammatory cells in the bronchi themselves, these me-
diators subsequently activating their specific receptors
in the bronchial smooth muscle, which consequently
contracts and leads to narrowing of the airways [}

o FeNO - test. FeNO is a practical, rapidly per-
formed test in school-aged children and provides infor-
mation about the severity of lung inflammation. The
primary role of FeNO in clinical practice continues to
be to aid in treatment decisions in patients with severe
asthma, i.e., it is used to detect and quantify eosino-
philic airway inflammation, with elevated levels in pa-
tients with eosinophilic asthma.l*! According to GINA
1, FeNO has not been shown to be useful in making or
ruling out a diagnosis of asthma, as while FeNO is
higher in asthma characterized by type 2 airway inflam-
mation (with elevated interleukin (IL)-4 and IL13),
FeNO is also elevated in non-asthmatic conditions
(e.g., eosinophilic bronchitis, atopy, allergic rhinitis,
eczema) and is not elevated in some asthma phenotypes
(e.g., neutrophilic asthma, obesity-related asthma).
FeNO is low in smokers and during bronchocon-
striction and the early phases of an allergic response,
and may be elevated or decreased during viral respira-
tory infections.[*]

Criteria for the initial diagnosis of asthma in
adults, adolescents and children aged 6 to 11 years
U include:

1. History of typical variable respiratory symp-
toms, including wheezing; shortness of breath; chest
tightness and cough. Provided that the symptoms ap-
pear variable over time and with different severity; of-
ten worse at night or upon awakening; they are often
triggered by exercise, laughter, allergens, cold air, and
often occur or worsen with a viral infection.

2. Confirmed variable expiratory airflow limita-
tion. Established excessive variability in expiratory
lung function in the presence of one or more of the fol-
lowing measurements:

e Positive bronchodilator test for reversibility of
bronchial obstruction with spirometry or PEF (peak ex-
piratory flow rate assessed by peak flow meter).
Asthma is characterized by marked or complete revers-
ibility of bronchial obstruction, this is a fact when in
children the values of FEVI increase >12% or PEF
>15% (highest value of 3 measurements) from their in-
itial value, 10-15 minutes after 200 - 400 mcg Salbuta-
mol or equivalent and provided that bronchodilator
treatment has been discontinued before the test (>4
hours for SABA and 24-48 hours for LABA). This var-
iability is related to underlying BHR and inflammation.

e Excessive variability in PEF measured twice
daily for 2 weeks, resulting in an average daily PEF var-
iability of more than 13% in children.

e Improvement of lung function after 4 weeks of
CS treatment - content. For children, a positive result is
obtained with increased values of FEV1 >12% pre-
dicted (or PEF >15%) of the baseline value.

e Positive BPT test in children, if results in re-
duced FEV 1 values > 12% predicted (or reduction in
PEF >15%) of the baseline value after a standard phys-
ical effort test. If FEV1 decreases during a challenge
test, verify that the FEV1/FVC ratio also decreases, as
incomplete inspiration, due to possible laryngeal ob-
struction or poor effort, may cause a false decrease in
FEVI1.

e Excessive variation in lung function between
visits (good specificity but poor sensitivity) in children,
was defined as a change in FEV1 of >12% predicted (or
in PEF >15%) between visits. As with PEF measure-
ments, the highest value of three trials should be se-
lected.

Asthma phenotypes.

A phenotype is the visible structural and func-
tional characteristics of an organism, determined by its
genotype and modulated by environment,” Rice JP et
al. Adv Genet 2001. Endotype is “a subtype of a condi-
tion that is defined by different functional or patho-
physiological mechanisms,” Lotvall et al. JACI 2011.
Phenotypes reflect the heterogeneity of asthma.
Asthma is a heterogeneous disease with several pheno-
types and underlying endotypes. Phenotypes are sub-
types of asthma that share clinical characteristics such
as symptoms, atopic features, disease severity, and re-
sponse to treatment. Endotypes are subtypes of asthma
that are characterized by similar underlying biological
mechanisms.1 Key endotypes include asthma - in-
flammation type 2-high and type 2-low® Identifica-
tion of asthma phenotypes and endotypes may facilitate
targeted treatment based on the pathophysiology occur-
ring in a particular individual ©® for example, allergic
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or eosinophilic asthma, which often begins in child-
hood is type 2-high and is characterized by eosinophilic
airway inflammation, elevated IgE and fractional levels
of exhaled nitric oxide (FeNO)L 3. Typically, high-
type 2 asthma responds well to inhaled corticosteroid
(ICS) treatment.’Y According to GINAF!, asthma is a
heterogeneous disease with distinct underlying disease
processes and recognizable groups of demographic,
clinical and/or pathophysiological characteristics, often
referred to as “asthma phenotypes”. Some phenotype-
specific treatments are available for patients with more
severe asthma. However, except in patients with severe
asthma, no strong association between specific patho-
logical features and specific clinical patterns or re-
sponses to treatment has been found, and more research
is needed to understand the clinical utility of pheno-
typic classification in asthma. Many clinical pheno-
types of asthma have been identified, some of the most
common of which are:

» Allergic asthma. This is the most easily rec-
ognized asthma phenotype, which often begins in child-
hood and is associated with past and/or family history
of allergic diseases, such as eczema, allergic rhinitis,
and food or drug allergy. Examination of sputum from
these patients before treatment often reveals eosino-
philic inflammation of the airways. Patients with this
asthma phenotype usually respond well to ICS treat-
ment.

* Non-allergic asthma. Some patients have
asthma that is not associated with an allergy. The spu-
tum cellular profile of these patients may be neutro-
philic, eosinophilic, or contain few inflammatory cells.
Patients with non-allergic asthma often respond less
well to ICS.

* Cough variant of asthma. The cough variant
as a clinical phenotype of asthma can hardly be distin-
guished from other causes of chronic cough in clinical
practice, as spirometry is normal and variable expira-
tory airflow obstruction can only be identified by BPT.
Some patients subsequently also develop "wheezing"
and a bronchodilator reaction. And the treatment of the
cough variant of bronchial asthma is the same as for
asthma in general. Responds well to 1CS-containing
treatment. This phenotype must be distinguished from
the cough syndrome of URT, which is associated with
diseases such as chronic rhinosinusitis, gastroesopha-
geal reflux disease (GERD), etc.[4]

« Late-onset asthma (asthma in adults). Some
adults (especially women) present with asthma for the
first time in late life. These patients are usually non-
allergic, and often require higher doses of ICS or are
relatively refractory to CS treatment.

+ Asthma with fixed airflow obstruction
(FAO). Some patients with long - standing asthma de-
velop persistent or irreversible FAO.

» Asthma with obesity. Some obese patients
have asthma with pronounced symptoms and mild eo-
sinophilic inflammation of the airways.

» Exercise Asthma. Sometimes symptoms in-
duced by physical exertion are the only manifestation
of asthma. In this regard, the term exercise-induced
asthma has been proposed to describe the occurrence of
transient airway narrowing after exercise.

Treatment.

Effective asthma management involves a compre-
hensive approach aimed at both pharmacological and
non-pharmacological control. The latter includes edu-
cation on how to undertake effective treatment, avoid-
ance of triggers, modifiable risk factors and actions to
be taken during acute attacks through personalized
asthma action plans (PAAP), consideration of the cost
of treatment, patient preferences and treatment of
comorbidities (chronic rhino-sinusitis, GERD, etc.) and
last but not least at each stage of treatment, if asthma
control is not maintained, the patient should be moni-
tored for therapy and inhaler treatment technique.
PAAPs have been shown to reduce emergency room
visits and missed school days and increase caregiver
confidence in managing asthma attacks.®™ Age and
phenotype-specific characteristics are important in in-
dividualizing the approach.i*!

Pharmacological treatment includes two main
groups of medications (medications to relieve acute
symptoms and medications to control asthma).

a. Quick-relief medications to relieve acute
asthma symptoms such as wheezing, chest tightness,
and coughing during exacerbations of all forms of
childhood asthma. This group includes:

» Short-Acting 2-agonists (SABA) in adequate
doses are the drug of choice, especially in children up
to 5 years of age. The inhaler route of administration is
preferred. While for adults, teenagers and children from
6 to 11 years a combination of ICS — Formoterol / be-
clomethasone is recommended as fixed-dose combina-
tion within the MART plan #1151

+ Short-acting (SAMA) muscarinic antagonists.
Inhaled muscarinic receptor antagonists (IMA), also
called M-cholinolytics fall into two groups: short-act-
ing (SAMA) and long-acting (LAMA) muscarinic an-
tagonists. IMAs are competitive antagonists of acetyl-
choline versus muscarinic receptors, so they selectively
reduce or eliminate parasympathetic stimulation, there-
fore reducing bronchial spasm, bronchial mucus secre-
tion, and inhibiting bronchial  expectoration.
SAMA(the main representative is Ipratropium bro-
mide) are the second important group of drugs that are
recommended for pharmacological control as inhaled
bronchodilators in asthma and are mainly recom-
mended in patients who either do not tolerate or have
insufficient effect from SABA treatment. Ipratropium
bromide usually used in combination with SABA in
acute asthma, (31 [32] [331034] [35]

« Methylxanthines. Theophylline is a major rep-
resentative and has modest bronchodilator activity, and
its use in the treatment of asthma is limited due to con-
cerns about toxicity and less efficacy than other long-
term control agents.

« Systemic corticosteroids. Systemic cortico-
steroids do not cause rapid bronchodilation, but never-
theless they are used in view of their strong anti-inflam-
matory effect for the treatment of more severe asth-
matic exacerbations.

Treatment of asthma exacerbations for adults,
adolescents and children aged 6-11 years.

First, the severity of the exacerbation must be de-
termined.
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* In a mild or moderate-severe asthmatic exac-
erbation patient speaks phrases, prefers to sit or lie
down, does not disturbed, does not use accessory res-
piratory muscles when breathing, increased respiratory
rate; Pulse - 100 - 120 b/min.; O2 saturation (on air) 90
- 95%; PEF more than 50% predicted or best. In this
case, start treatment with 4 - 10 puffs of salbutamol (al-
buterol) metered dose aerosol with a spacer or 5 mg
with nebulizer every 20 minutes during the 1st hour. In
case of insufficient effect, prednisolone is administered
(for adults: 40-50 mg, and for children > 6 years: 1-2
mg/kg, max. 40 mg); oxygen therapy to a target O2-
saturation of 93-95% (for children: 94-98%). If there is
no effect, continue the treatment with SABA (4-10
puffs every 3-4 hours to 6-10 puffs every 1-2 hours).
On improvement, assess for discharge if: Symptoms
improved, no need for SABA; Improved PEF, and >
60% predicted or best; O2 saturation above 94% in at-
mospheric air; Adequate resources at home.

+ If the patient's condition worsens despite the
treatment provided so far or in case of severe asthma
exacerbation (patient sits hunched forward, excited or
sleepy, confused, with respiratory rate over 30/min,
pulse - over 120 beats /min, activated accessory mus-
cles; O2 saturation (in air) < 90%; PEF <50% predicted
or best), while waiting for transfer to emergency care,
continue SABA, give ipratropium bromide (500 pg via
nebulizer/20 minutes or 4-8 puffs/20 minutes with
pMDI and spacer for 1 hour, then, if necessary), sys-
temic corticosteroids and O2 therapy.

b. Asthma maintenance medications. They are
used daily for a long time to achieve and maintain
asthma control and include:

* Inhaled and systemic corticoids. Cortico-
steroids, especially ICS, are agents of first choice for
the maintenance treatment of asthma. Corticosteroids
have a powerful anti-inflammatory effect, reduce bron-
chial hyper-reactivity, mucus secretion and swelling of
mucous membranes, increase the number of beta — ad-
renergic receptors in the lungs and increase their sensi-
tivity to the action of p2-agonists. The use of oral or
systemic corticosteroids increases the risk of fractures
[16.15] |t is recommended to check the height of children
with asthma treated with ICS at least once a year
(GINA 2018). ICS are the most effective anti-inflam-
matory therapy in the treatment of childhood asthma
and are used to control persistent asthma regardless of
severity I®IBl Early initiation of ICS modifies the
course of the disease 11, ICS reduce symptoms, exac-
erbations and prevent airway remodeling, reduce mor-
tality and morbidity in asthma, Daily doses of ICS by
age are given in table 2 and 311, Although ICS sig-
nificantly reduces asthma exacerbations and serious ex-
acerbations in patients not taking ICS are associated
with greater decline in lung function, there is no clear
evidence that ICS use prevents the long-term develop-
ment of permanent airflow limitation (4. When high-
dose ICS are offered as a treatment option for adults
and adolescents, it is again stated that this is for short-
term use only, e.g. for 3—6 months, to minimize the po-
tential for side effect [,

* Leukotriene modifiers (LTRA). LTRAS in-
clude montelukast and zafirlukast. These medications

are recommended in the treatment of mild and moder-
ate asthma as adjunctive treatment in children with
asthma not fully controlled by ICS 521,

« Long-acting  beta2-agonists  (LABA).
LABAs include salmeterol, formoterol and others,
which are inhaled bronchodilators that improve airflow
by relieving obstruction for 12 — 24 hours. They should
not be used alone in asthma for safety reasons and are
usually given in combination with ICS (budesonide -
formoterol; fluticasone - salmeterol and mometasone —
formoterol). When used in combination with ICSs,
LABA:s lead to greater control of asthma and exacerba-
tions. (22

« Long - acting muscarinic antagonist
(LAMA). The main representative is Tiotropium bro-
mide. This group of drugs is recommended as addi-
tional treatment in step 4 in children aged 6 - 11 years
and in steps 4 and 5 in adults and children >12 years.

* Cromolyns. They are non-steroidal anti-in-
flammatory drugs that inhibit the release of mast cell
mediators. Cromolyn group drugs exhibit an anti-in-
flammatory effect associated with stabilization of the
mast cell membrane and are now less often used to con-
trol asthma. Representatives of this group are sodium
cromoglycate (cromolyn sodium), nedocromil sodium.
2

* Immunotherapy (desensitization, allergen
immunotherapy). It can be part of the complex treat-
ment of mild and moderately severe asthma in children
over 5 years. The development of an allergy to an oth-
erwise harmless antigen such as pollen or dust mite is
called sensitization. Desensitization is the treatment
that aims to reduce sensitivity and reactivity to the al-
lergen. Immunotherapy consists of administering the
allergen to which the patient is allergic, with increasing
doses. The goal is to modulate the immune system by
increasing case-specific regulatory T lymphocytes. The
therapy is carried out with subcutaneous injections or
sublingually (sublingually - there are tablets and drops).

+ Biological therapy (monoclonal antibodies).
Biologic therapy with monoclonal antibodies targets in-
flammatory cytokines (interleukins, GM - CSF and oth-
ers), which are biologically active mediators involved
in the pathogenesis of asthma and responsible for the
symptoms of the disease (bronchial inflammation,
bronchospasm, hypersecretion). These medications are
administered by injection at 2- to 8-week intervals in
addition to standard control treatment. They mainly
lead to a reduction in the number of exacerbations and
the dose of ICS, as well as to a varying degree to an
improvement in lung function and quality of life 14441,
They are mainly recommended for patients with severe
asthma (in Step 5)[. The following monoclonal anti-
bodies are authorized for use in Bulgaria:

+  Omalizumab (anti-IgE ) is an immunomodula-
tor available as an injectable monoclonal antibody that
binds to IgE, thereby preventing it from binding to its
receptor. Currently, omalizumab is mainly recom-
mended for patients with severe asthma in adults and
children over 12 years of age and for those for whom
there is evidence of IgE-dependent asthma (positive
skin test or serological evidence of allergen-specific
IgE). Long-term safety and efficacy in children with
asthma have not been well studied.
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* Mepolizumab (anti IL-5). Itis indicated for the
treatment of severe eosinophilic asthma in adults and
children over 6 years of age.

« Benralizumab (anti CD125). It is indicated in
severe eosinophilic asthma in adults only.

Table 2
Inhaled corticosteroids - daily doses for children over 12 years.
Medicine Low doses Moderate doses High doses
Beclomethasone dipropionate (standard particle) 200-500 ug >500-1000 pg >1000 pg
Beclomethasone dipropionate (extrafine particle) 100 — 200 ug > 200 —400 ug > 400 pg
Budesonide(standard particle) 200-400 ug > 200-800 pg >800 ug
Ciclesonide(extrafine particle) 80 -160 ug >160 -320 ug >320 ug
Fluticasone propionate 100-200 ug > 200-500 pg >500 ug
Table 3
Inhaled corticosteroids - daily doses for children aged 6-11years.
MeauKaMeHT Low doses Moderate doses High doses
Beclomethasone dipropionate (standard particle) 100-200 ug >200- 400 pg > 400 pg
Beclomethasone dipropionate (extrafine particle) 50 - 100 pg > 100 - 200 ug >200 pg
Budesonide(standard particle) 100-200 ug > 200-400 pg >400 ug
Budesonide(nebules) 250 — 500 pg > 500 - 1000 >1000
Ciclesonide(extrafine particle) 80 ug >80 -160 ug >160 ug
Fluticasone propionate 50-100 ug >100-200 pg >200 pg

Stages of treatment in adults and adolescents
diagnosed with asthma [*

First, assess patients' symptom control and their
risk factors for exacerbations, for decreased lung func-
tion, and for adverse drug reactions.

Second, adjust patient management based on these
assessments. This includes education and skills training
and, adjusting medications as needed, treating modifia-
ble risk factors causing exacerbations and concomitant
diseases (rhino-sinusitis, allergic rhinitis, GERD, food
allergy, obesity, anxiety and depression), relevant non-
pharmacological strategies (physical activity, healthy
diet including fruits and vegetables, smoking cessation,
pulmonary rehabilitation programs, avoiding medica-
tions that would worsen asthma, reducing body weight,
breathing exercises, avoiding exposure to external al-
lergens, household and occupational irritants and aller-
gens, avoidance of pollutants in closed facilities/atmos-
pheric conditions, avoidance of food - allergens).

Third - examine the patient in accordance with the
goals of treatment.

Stepwise control depends on the severity of
asthma (GINA 2024) in steps from 1 to 5, table 4 and
5.

+ Mild asthma is asthma that is well controlled
with low-intensity treatment, i.e. low-dose ICS or
SABA, as needed.

* Moderate asthma is asthma that is well con-
trolled on Step 3 or Step 4.

» Severe asthma is asthma that remains uncon-
trolled despite optimal treatment with high-dose ICS-
LABA or asthma that requires high-dose ICS-LABA to
prevent it from becoming uncontrolled. Before making
a diagnosis of severe asthma, the following should be
ruled out: poor inhaler technique, lack of adherence to
treatment, misdiagnosis of asthma, multiple comorbid-
ities, or prolonged exposure to sensitizing or irritating
agents in the home or work environment, including to-
bacco smoke.

+ Labile (unstable) asthma. Presents with sud-
den life-threatening attacks without prodromes. Unlike
milder asthma, labile asthma tends to be resistant to in-
haled corticosteroids.

In patients with persistent symptoms and/or exac-
erbations despite high-dose ICS therapy (with good ad-
herence and correct inhalation technique), the clinical
or inflammatory phenotype should be assessed, as this
may guide the choice of additional treatment, which
may to include LAMAS, LTRAS, low-dose azithromy-
cin (adults), and biologic agents for severe asthma. And
in patients with severe asthma, allergen immunother-
apy may be considered as an adjunctive treatment, but
only after asthma symptoms and exacerbations have
been controlled.!! For safety reasons, GINA does not
recommend treating asthma with SABA alone in adults,
adolescents, and children aged 6 — 12 years. They
should instead receive treatment containing ICS to re-
duce their risk of serious exacerbations and to control
symptoms. And for children who are unlikely to adhere
to ICS maintenance therapy, ICS can be taken when-
ever the child uses their reliever SABA. A common
question is which patients should start treatment at step
3, i.e. with low-dose ICS - formoterol taken as MART,
there is no specific evidence to support this choice, but
clinical factors in which it is recommended to consider
initiation of MART include symptoms every day, cur-
rently smoking, low lung function, recent severe exac-
erbation or history of life-threatening exacerbation.
GINA (2024) recommends Daily maintenance treat-
ment is recommended only from Step 3 for all ages, but
in children up to 5 years (double low-dose ICS) is al-
lowed only after a confirmed diagnosis of asthma and
lacks the effect of low-dose ICS maintenance treatment
in step 2 and also recommends possible addition of
LAMA in children from 6 — 11 years in Step 4 and in
step 4 and 5 in in adults and children >12 years and me-
dium doses of ICS — formoterol or medium/high doses
of ICS-LABA and high dose ICS — formoterol only for
adults and children >12 years in step 5.
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Table 4.

Stepwise personalized asthma management for adults and adolescents over 12 years to control symptoms and
minimize future risk.

If the patient

Start with Track 1

has Steps (Preferred) Track 2 Other controller options
Add-on LAMA Add-on LAMA
Refer for assessment of
. Refer for assessment of . .
In case of lack phenotype.  Consider henotype Consider Add azithromycin
of control of high dose ICS - for- b pe. (adults) or add LTRA, con-
: 5 . high dose ICS — LABA | . .
symptoms in moterol maintenance +- . . sider adding low dose OCS
. . maintenance +- anti — - -
step 4 anti — IgE, anti - - . | but consider side -effects
- IgE, anti — IL5/5R, anti
IL5/5R, anti — IL4Ra, | ° IL4Ra.anti-
anti- TSLP '
Daily  symp- Add LAMA or add LTRA,
toms or add HDM SLIT, or
waking at night . ¢ | Medium/high dose switch to high dose ICS —
once a week or 4 mggéfoq] doz?alirc]:tfznazoge ICS-LABA + as - | only.
more and low and reliever(MART) needed SABA (or ICS — | Note: Short course of OCS
lung function, SABA) may also be needed for pa-
or recent exac- tients presenting during an
erbation exacerbation
Symptoms
most days wak-
ing at night Low dose ICS — for- | Low dose ICS — LABA Medium dose ICS or add
3 moterol  maintenance | + as —needed SABA (or
once a week or and reliever(MART) ICS — SABA) LTRA, or add HDM SLIT
more and low
lung function
other options common to
step 1 and 2:
low dose
ICS whenever SABA is
taken or daily LTRA, or
Symptoms less Step 2: add HDM SLIT
than 2 Low dose Note: In patients with
3 -5 days a As-needed-onl ICS + as needed SABA | symptoms 1-2 days a week
week, Low dose | C)é - for- (or ICS —-SABA) or less, adherence with
with normal moterol daily ICS would be very
(or mildly re- poor, so taking low dose
duced) ICS whenever SABA is
lung function taken could reduce the risk
of exacerbations
Step 1:
1 Take low dose

ICS whenever SABA is

taken
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GINA Table 5.
Stepwise personalized asthma management for children aged 6-11 years to control symptoms and minimize fu-
ture risk.
If thehpatlent Steps Start with Notes Other cgntroller
as options
Refer for phenqtyplc as- As last resort,
No symptom sessment. Consider high consider add-on
dose ICS - LABA or add-
control on step | Step 5 : low dose OCS but
on therapy, e.g. +- anti — : .
4 : - consider side -ef-
IgE, , anti — IL4Ra, anti —
fects
IL5
Symptoms
most days :
waking at ReT:je_r fordexpert advice, or Short course of OCS may also dd i .
night step 4 medium dose ICS — LABA be needed for patients present- A tiotropium
plus as — needed SABA or | . . ' oradd LTRA
once or more a ing during an exacerbation
low - dose MART
week and low
lung function,
Symptoms
most days Low dose ICS — LABA or
waking at step 3 medium -dose ICS plus as- Low dose ICS +
night P needed SABA,; or very-low LTRA
once or more a - dose MART
week
Symptorms Daily days a ek of o, acherence | lowdose
2 ds e stpz Low dose ICS PIUS 2| yith daily ICS s likely to be | ICS  whenever
' very poor, so taking low dose | SABA is taken
Symptoms Take low dose ICS whenever SABA is taken
less than Step 1 ICS whenever SABA is | may be a better option for re-
2 days a week taken ducing exacerbation risk

Note: when assessing the response to 3 — 6 months
asthma treatment, review: Symptom control; exacerba-
tions since previous visit; and how they were managed,;
medication side-effects; Inhaler technique and adher-
ence; Lung function; Patient satisfaction and concerns.
The possibility of refractory type 2 inflammation
should be considered if any of the following are found
while the patient is taking high — dose ICS or daily
OCS: Blood eosinophils >150 /mcl, and or FeNO > 20
ppb, and or Sputum eosinophils > 2%, and or Asthma
is clinically allergen — driven.

Causes of asthma treatment failure include:
Poor inhaler technique; Lack of cooperation or poor ad-
herence to the therapeutic regimen; Inadequate choice
of anti-inflammatory medication or inappropriate dose;
Poor control of the underlying inflammation from the
dose of steroid used; Inadequate education of the pa-
tient and/or caregivers; Environmental triggers; Over
diagnosis (especially in children under 2 years old).

Spirometric criteria for hospitalization or dis-
charge from the emergency department [“I:

* Hospitalization is recommended if pre-treatment
FEV1 or PEF is less than 25% predicted or personal
best, or post-treatment FEV1 or PEF is less than 40%
predicted or personal best.

* If lung function after treatment is 40 — 60% pre-
dicted, discharge may be possible after assessment of
patient risk factors and availability of follow-up care.

* If pulmonary function after treatment is greater
than 60% predicted or personal best, discharge is rec-
ommended after assessment of patient risk factors and
availability of follow-up care.

Other factors associated with an increased likeli-
hood of needing hospital treatment include:

* Female, elderly, non-white

* Use of more than 8 beta 2 agonist puffs in the
previous 24 hours.

« Severe exacerbation (e.g., tachypnea, need for
resuscitation or rapid medical intervention on arrival,
02 saturation < 95%, final PEF less than 50%)

* Past history of severe exacerbation (e.g., intuba-
tions, asthma hospitalizations)

* Previous unscheduled office and emergency de-
partment visits required use of OCS.

Recommendations to refer patients for expert
advice when and where possible 1 in the following
cases: 1. Difficulty in confirming the diagnosis of
asthma (inconclusive objective tests, lack or poor re-
sponse to asthma treatment despite correct inhaler tech-
nigue and good adherence); 2. Presumed occupational
asthma; 3. Persistent or severely uncontrolled asthma
or frequent exacerbations; 4. Risk factors for asthma-
related death — e.g., a near-fatal asthma attack (ICU ad-
mission or mechanical ventilation for asthma) at any
time in the past; suspected or confirmed anaphylaxis or
food allergy in a patient with asthma); 5. Evidence of
or risk of significant side effects from treatment; 6.
Symptoms suggesting complications or subtypes of
asthma; 7. Additional responses for referral in children
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6 - 11 years include: Doubts about the diagnosis of
asthma; Symptoms or exacerbations that remain uncon-
trolled despite moderate-dose ICS with proper inhaler
technique and good adherence; Suspected side effects
of treatment (e.g., growth retardation); Concern for the
child's welfare or well-being.

Conclusion. In view of the increasing incidence
of under- and overdiagnosis, it is important to first dis-
cuss age-specific DD before making a diagnosis of
“asthma”, “viral wheezing” or “recurrent respiratory
infections with BOS”, and, if necessary, consultation
with a pediatric pulmonologist is recommended if one
or more of the indications mentioned in the article are
present, or with a specialist from other pediatric spe-
cialties (if extrapulmonary pathology is suspected).
Many patients have not benefited from the progress in
the treatment of asthma in general and often lack even
basic care. To improve asthma control, timely and ac-
curate diagnosis, timely and adequate maintenance
treatment, tailored to the individual characteristics and
preferences of patients and the socio-economic status
of the family and preferably with a reduced frequency
of medication, as well as avoidance of asthma triggers
and treatment of concomitant diseases, timely treat-
ment of exacerbations, based on an easily implemented
written, clear and accurate individual action plan, are of
paramount importance. Evidence-based asthma treat-
ment guidelines should be disseminated and imple-
mented at national and local levels and integrated into
health systems and clinical practice. Review after an
asthma exacerbation is essential to optimize mainte-
nance therapy and prevent future exacerbations, and a
new treatment plan should be developed. Continuing
education of pediatricians directly involved in the man-
agement of children with asthma, as well as education
of patients and their relatives or caregivers in the cor-
rect use of technigue and timely administration of med-
ications, are key to improving asthma outcomes.
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AHHOTAN NS

OCHOBHO LIeNbI0 OHo(apMaliH sIBISIETCS N3yYeHUE 3HAYUMBIX (papMarieBTHYeckux GpakropoB. Cpeau 3TUX
(hakTOpOB 0cOOYIO poIh HrpaeT opMa, B KOTOPOIl MPUTOTOBIICH JEKAPCTBEHHBIN TpenapaT, MOCKOJIBKY OHa OKa-
3bIBACT 3HAYUTCIBbHOC BJIIMAHUC HA €ro TCPAricBTUICCKYIO B(b(I)GKTI/IBHOCTB. B sToMm xoHTEKCTE H3Yy4YCHUC JAaHHOTO
BIIUAHUA ABJISACTCA OZ[HOﬁ N3 aKTyaJIbHbIX U BAXHBIX 3aJa4 @apMaHeBTH‘IeCKOI\/'I TCXHOJIOTHH. PaCCManI/IBaH JIe-
KapCTBEHHBIE (DOPMBI C TOUKH 3peHHsI OHoapMaIuy, HeoOX0UMO IPUMEHSTh HOBBIC KPUTEPUH UX KIacCH(pUKa-
Ouu. C 3To¥f TOUKH 3pCHUA I(J'IaCCI/I(i)I/IKaL[I/ISI JICKaPpCTBCHHBIX q)OpM C y4YeTOM crocoba BBCICHMUAA ABISACTCA Ooitee
uenecoo6pa3H017I, TaK KaK METOJ BBCACHUA OIIPEACIIACT BO3MO>KHBIN TPAHCIIOPT BCIICCTBA B OPraHU3MCEC, a TAKIKE
M03BOJISIET TIPOBOJIUTH CPABHUTEIBHOE HCCIefoBaHUe 0103 (HEKTUBHOCTH JIEKAPCTBEHHBIX (GopM.

Abstract

The primary goal of biopharmaceutics is to study significant pharmaceutical factors. Among these factors,
the form in which drugs are prepared plays a crucial role in ensuring their high therapeutic effectiveness. From
this perspective, studying these effects is currently one of the most important and relevant issues in the field of
pharmaceutical technology. When considering dosage forms from a biopharmaceutical standpoint, it is necessary
to apply new criteria for their classification. In this regard, classification based on the route of administration is
more appropriate, as the method of administration determines the possible transport of the substance within the
body and enables a comparative study of the bioeffectiveness of dosage forms.

KaroueBbie cioBa: Ouodapmarius, JIeKapCTBEHHOE BEIIECTBO, JEKapCTBeHHAs (hopMa, TepareBTHICCKUH,
(hapMaKOKHHETHKA.

Keywords: biopharmaceutics, drug substance, dosage form, therapeutic, pharmacokinetics.

In the modern era, several directions of biophar-
maceutical research have been identified, including the
study of the role of pharmaceutical factors, absorption
conditions, biotransformation, biological affinity and
its determination methods, the development of methods
for identifying drugs in biological fluids, the study of
drug pharmacokinetics, and the determination of clini-
cal effects.

The primary goal of biopharmaceutics is to study
significant pharmaceutical factors. Among these fac-
tors, the form in which drugs are prepared plays a cru-

cial role in ensuring their high therapeutic effective-
ness. From this perspective, studying these effects is
currently one of the most important and relevant issues
in the field of pharmaceutical technology. Considering
this relevance, we set out to study the biopharmaceuti-
cal aspects of drug dosage forms and their constituent
drug substances. To achieve this goal, we conducted
several studies.

During our research, we first determined that the
therapeutic or prophylactic activity of any drug sub-
stance is explained by its chemical structure and physi-



Znanstvena misel journal Ne99/2025

48

cochemical properties. However, the therapeutic activ-
ity of the substance is significantly influenced by the
"secondary" properties acquired through targeted tech-
nological interventions during drug formulation. For
example, changes in particle size, combination with ex-
cipients, and the development of an optimal dosage
form.

The physical properties of the drug substance, the
technological processes affecting the properties of the
drug substance during formulation, and the excipients
included in the dosage form are referred to in the liter-
ature as "pharmaceutical factors." From a biopharma-
ceutical perspective, studying these factors is essential,
as they influence the dynamics of drug substances, af-
fect drug stability during storage, and impact many
other important parameters.

Throughout human history, drug therapy has held
a leading role in the treatment of diseases. Physicians
have used various dosage forms in their daily practice,
including tablets, ointments, suppositories, and others.
However, for a long time, the focus in drug develop-
ment, production, and prescription was placed not on
the dosage form as a pharmacostructural unit but on the
active pharmaceutical ingredient (API) and its dosage.
The selection of excipients, dosage forms, and formu-
lation technologies was considered a secondary factor
that had no significant impact on the treatment process.
The dosage form was mainly discussed in terms of its
ability to protect the drug substance and ensure its de-
livery to the site of absorption. Pharmaceutical technol-
ogy was primarily concerned with developing dosage
forms that could maintain their properties over a certain
period.

Research and testing were conducted mainly on
properties and functions of dosage forms considered
decisive based on official pharmaceutical specifica-
tions, including:

- The stability of the drug substance within the de-
veloped dosage form, despite accompanying challenges
(ease of use, dosage accuracy, appearance, smell,
taste);

- Economic properties (compactness, transporta-
bility, storage conditions);

- Destruction characteristics (disintegration, com-
plete deformation, etc.).

At that time, the identification and quantification
of drug substances in pharmaceutical formulations
were considered the main priorities.

However, the discovery of the biological role of
pharmaceutical factors, the dependence of drug phar-
macokinetics on these factors, and the phenomenon of
therapeutic non-equivalence in drugs led to the recog-
nition of the dosage form as the fundamental structural
unit in pharmacy. This realization necessitated a reas-
sessment of its significance. Experimental and clinical
studies have demonstrated that the dosage form plays a
crucial role in determining the absorption rate and con-
centration of the drug substance in biological fluids, di-
rectly influencing its effectiveness.

For example, the concentration of spironolactone
in biological fluids, when administered in oral dosage
forms (tablets, capsules, dragees, granules) at the same
dose, varies between 0.06 and 3.75 mcg/L, despite

these forms fully complying with pharmacopoeial re-
quirements (disintegration, mechanical strength, color,
appearance, uniformity of content, etc.). Unfortunately,
pharmacopoeial standards do not currently account for
bioequivalence as a parameter dependent on the type of
dosage form.

Biopharmaceutical research has demonstrated that
not only the therapeutic efficacy of a drug substance but
also the occurrence of adverse reactions in the body
upon administration is significantly influenced by the
type of dosage form. In many cases, changing the dos-
age form has been sufficient to eliminate adverse ef-
fects and achieve the desired therapeutic outcome.

For instance, long-term therapy with indometha-
cin suppositories provides effective treatment with
minimal side effects, whereas the use of indomethacin
tablets often leads to adverse effects such as headaches,
dizziness, drowsiness, nausea, vomiting, appetite dis-
turbances, and even ulcers and bleeding in the gastro-
intestinal tract. Similarly, adverse reactions have been
observed with some oral dosage forms containing car-
diac glycosides, whereas injections and suppositories
can eliminate these negative reactions entirely.

The impact of dosage form selection on the thera-
peutic efficacy of a drug substance must be studied in
modern biopharmaceutics without disregarding other
objective properties of drugs. The investigation of dos-
age forms and their effects remains an essential and ur-
gent area of research.

A dosage form is a convenient form of drug ad-
ministration and storage that ensures the optimal thera-
peutic effect of the active substance with minimal ad-
verse effects from a pharmaceutical standpoint.

According to this definition, the primary task in
the development and production of a dosage form is to
create optimal conditions for the release and subse-
quent absorption of the active substance. All other re-
quirements of the dosage form are subordinate to these
conditions. The new interpretation of dosage forms es-
tablishes their pharmacotherapeutic role, preventing ar-
bitrary substitution or empirical selection.

From a biopharmaceutical perspective, new clas-
sification criteria for dosage forms are necessary. The
classification based on the route of administration is
more appropriate, as it determines the potential
transport of the substance within the body and enables
comparative studies of the bioeffectiveness of different
dosage forms.

For example, comparing different ophthalmic dos-
age forms containing the same active ingredient—eye
drops, eye ointments, and ocular drug films—it be-
comes evident that the major drawback of drops and
ointments is their lower therapeutic effectiveness com-
pared to films. The necessary therapeutic concentration
is maintained for 20 minutes with drops, 50 minutes
with ointments, and 24-48 hours with ocular films.
Drops must be applied 12 times per day, ointments 6-8
times per day, while films are required only once per
day. Additionally, after applying drops or ointments, an
initial overdose is possible within the first few minutes,
followed by the removal of up to 80% of the active sub-
stance from the eye surface.
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When using ocular drug films, their dissolution
rate in tear fluid is regulated by using a triblock copol-
ymer as a carrier. Additionally, these drug forms have
different characteristics in terms of treatment course
frequency, storage duration, and other parameters. De-
spite having the same route of administration, their
manufacturing methods, or more precisely, their tech-
nologies, differ.

The classification of drug forms based on techno-
logical parameters appears less attractive from the per-
spective of comparing their therapeutic effectiveness.
For instance, grouping pressed suppositories and tab-
lets together because they are produced using similar
technologies (from granulated material or powder) may
seem logical. However, due to differences in admin-
istration routes, they exhibit entirely different absorp-
tion rates and concentration profiles in the body.

For example, when using pressed suppositories,
after their disintegration in the rectum, the active sub-
stance bypasses the liver and other digestive barriers,
directly entering the systemic circulation, where it can
be detected in biological fluids within five minutes. In
contrast, when a tablet is ingested, a complex process
occurs involving various factors, including the diffu-
sion of the released drug substance through the stomach
or intestines. Once absorbed, the substance enters the
liver’s portal system. During its passage through the
gastrointestinal tract, it undergoes chemical interac-
tions with enzymes, gastric juice, bile, pancreatic secre-
tions, and other digestive components.

From a biopharmaceutical and clinical perspec-
tive, attention is given to different administration routes
and the varying conditions under which a drug sub-
stance moves through the body. For this reason, oint-
ments, suppositories, and other soft drug forms classi-
fied based on their aggregate state can be grouped to-
gether.

Essentially, with the emergence of biopharmaceu-
tics, dosage forms have transitioned from being studied
as a commodity classification to being considered a
structural unit of pharmacotherapy. Only those dosage
forms that pass bioavailability (bioequivalence) tests
receive approval for production.
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The severity of seasonal influenza infection and illness heavily depend on the immune and general health
status of infected people. However, flu-related complications are observed mainly with elderly patients and people
with comorbidities, including diabetes mellitus. Patients with diabetes are at increased risk of influenza infection.
Vaccination against influenza is one of the effective preventive measures for reducing and controlling flu. Influ-
enza vaccine use is low among the population and increasing the vaccination rate among individuals with diabetes

must be a priority in the coming years.

Keywords: seasonal influenza, diabetes mellitus, influenza vaccination.

463 million people worldwide suffer from diabe-
tes mellitus'. According to the Global Burden of Dis-
ease 2010 survey, the number of deaths attributed to di-
abetesdoubled in the period from 1990 to 2010, with a
30% increase in disability adjusted life years
(DALYSs)**. Investigations conducted in the 90s under-
estimated the problem, and current projections predict
that the number of diabetic cases will reach 600 million
by 2035 and 700 million by 2045.

Due to metabolic and immune dysfunction, dia-
betic patients have lower resistance to bacteria and vi-

ruses and are more prone to various respiratory infec-
tions. Influenza and pneumonia are the most common
respiratory infections in patients with diabetes.

Seasonal influenza is caused by influenza A and B
viruses and affects 5-15% of the global population each
year’. Severity of infection and disease depends largely
on the immune and general health status of infected in-
dividuals. Most seasonal influenza infections are asso-
ciated with mild or self-limiting respiratory complaints
and most patients do not seek medical care. However,
influenza infection can be aggravated by complica-
tions, especially in older people and people with
comorbidities’.

After infection with the influenza virus, there is an
increase in plasma glucose levels in diabetic patients,
which is difficult to control®. Hyperglycaemia not only
worsens the underlying disease, but also induces toxic
pneumonia, secondary bacterial pneumonia, co-infec-
tions with other viruses and bacteria, and leads to an
increased risk of death® Numerous studies have shown
that influenza vaccination is one of the effective pre-
ventive measures forreducing and controlling influ-
enza®. A systematic review and meta-analysis of 11 ob-
servational studies showed that the risk of all-cause
hospitalization in elderly patients with diabetes can be

reduced by 58% after administration of vaccines
against influenza and pneumonia, and the risk of hospi-
talization due to influenza and pneumonia is reduced by
43%. These studies have also shown that the risk of all-
cause mortality in elderly patients with diabetes, the
risk of hospitalization and the risk of hospitalization
due to influenza and pneumonia decreased by 38%,
23% and 45%, respectively™®.

Annual seasonal influenza vaccination can signif-
icantly reduce the spread of influenza, but vaccination
coverage remains low in Asia compared to Western
countries'?.Between 30 and 65% of the population in
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the USA receives an influenza vaccination annually?2,
However, the vaccination rate in China is below 2%,
Form October 2009 to December 2011, the coverage of
influenza vaccination in patients with diabetes in China
was 9.4%?%. In Bulgaria, vaccination coverage is even
lower. A significant gap remains from the World
Health Assembly’s 2013 goal, which aimed for 75% in-
fluenza vaccination coverage in high-risk groups by
2010,

Viral infection increases the risk of developing
deep vein thrombosis and pulmonary embolism. Influ-
enza infection leads to microvascular and macrovascu-
lar complications. Epidemiological studies have shown
that influenza infection is associated with an increased
risk of developing cardiovascular disease, including
myocardial infarction. Experimental animal models of
influenza virus infection demonstrate hemostatic alter-
ations both at the circulatory and at the tissue level upon
influenza virus infection. Pro-coagulant changes poten-
tially resulting from influenza virus infection may well
addup to the already increased risk of developing vas-
cular disease in individuals with diabetes.

Diabetes, infections and complications

Prospective and retrospective studies have sought
to answer whether diabetes (type 1 or type 2) is a risk
factor for increased susceptibility to viral, bacterial and
fungal infections and a more severe outcome. However,
these studies do not provide a definitive answer, and
sometimes even provide contradictory observations on
the relationship between diabetes and the incidence
and/or severity of infectious diseases as comorbidities.

Diabetes is characterized by chronic vascular
and/or renal complications and a chronic inflammatory
condition, which further complicate the interpretation
of the observed increased morbidity rates and mortality
associated with influenza infection in patients with di-
abetes compared to non-diabetes patients. It is also be-
lieved that comorbidities, such as obesity, rather than
diabetes itself, increase the risk of infection related
mortality??>. Nonetheless, it is generally accepted that
diabetes is associated with an increased incidence of

Diabetes mellitus has been associated with a wors-
ened outcome of influenza infection. Therefore, annual
influenza vaccination is recommended for individuals
with diabetes by the World Health Organization, the
Centers for Disease Control and Prevention, the Euro-
pean Union, and many national and international diabe-
tes associations.

certain infections and/or with more frequent complica-
tions. Diabetes is a risk factor for premature death due
to some infections.

Diabetes and influenza infection

Observational studies have shown that diabetes
may be a risk factor for complication during an influ-
enza infection. For example, the frequency of concom-
itant influenza infection is higher in deceased patients
with diabetes compared to those without diabetes, and
increased morbidity and mortality associated with in-
fluenza infection have been observed in patients with
diabetes compared to non-diabetic patients. Diabetes
has been associated with an increased number of hospi-
talizations during the flu season, however not all obser-
vational studies confirm such a dependence for sea-
sonal influenza H3N2 subtype. The correlation be-
tween diabetes and disease severity was strong duringe
H1N1 influenza pandemic, during which the incidence
of intensive care admissions and mortality in patients
with diabetes is higher than in those without diabe-
tes®.Influenza infection has also been studied in animal
models.In mice with streptozotocin-induced diabetes,
elevated titers for the pandemic strains HIN1, H5N1,
and H3N2 have been observed. The mechanisms of the
more severe clinical course of influenza in people with
diabetes have not been clarified. The more severe
course of influenza infection in people with diabetes is
probably due to aggravating factors such as obesity.
New studies have shown an increased risk of severe in-
fluenza in obese patients. The more severe course of in-
fluenza infection in patients with diabetes is probably
due to metabolic disorders - hyperglycemia, underlying
comorbidities and glycemic oscillations.
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Diabetes mellitus and immune response to influ-
enza virus

The pathophysiological mechanisms that increase
the susceptibility to infection and its complicated
course in patients with diabetes are not well under-
stood, but are probably related to specific diabetes dis-
orders. This confirms the fact that type 2 diabetes (often
associated with obesity) is an inflammatory disease.

In a diet-induced model studying rodents, an in-
crease in mortality upon seasonal influenza was ob-
served, which was associated with decreased or delayed
production of antiviral and pro-inflammatory cytokines
and impaired functions of dendritic cells. The mecha-
nisms of innate cellular immunity are reduced in vitro,
and the mechanisms of humoral immunity are impaired
in people with diabetes. Defects in innate immune re-
sponses, similar to those seen in obese people, may con-
tribute to an increase in morbidity and mortality rates
due to influenza infection in people with diabetes.
Lower production of interferon-alpha (IFN-a) from
dendritic cells has been observed in patients with type
1 and type 2 diabetes. BaselinelFN-o levels are lower
in non-obese diabetic mice compared to mice with pre-
diabetes, but IFN-a levels are similarly increased in
both types of mice after immunization with influenza
virus peptides with similar clonal expansion of IFN-y-
producing CD8(+) T-cells.

Taken together, these data suggest that the overall
immune response is reduced in people with diabetes
and in laboratory in vivo and ex vivo models.

Efficacy and safety of the influenza vaccine in peo-
ple with diabetes

A meta-analysis showed that the overall efficacy
of the influenza vaccine was 58% in terms of reducing
hospitalizations, without a significant effect on overall
mortality and influenza-like illness in patients with di-
abetes in the active age group’®. The adjusted vaccine
effectiveness was 38% against all-cause mortality
based on cohort studies, 56% against overall mortality,

and 23% against total hospitalizations based on case-
control studies involving older adults with diabetes®.

Few studies on vaccine safety have been con-
ducted in patients with diabetes. Reactogenicity and se-
vere adverse reactions in patients with diabetes are rare
and similar to those seen in healthy individuals in both
the active and elderly populations!®.

Recommendations for influenza vaccination and
coverage

Influenza vaccination is recommended for all peo-
ple with diabetes. The WHO approved a resolution dur-
ing the 65th World Health Assembly encouraging
countries to implement strategies to increase influenza
vaccination coverage among all high-risk groups—
such as elderly people, patients with conditions like di-
abetes, and other metabolic disorders. Globally, influ-
enza vaccination coverage among people with diabetes
is below the target value of 75%, with notable varia-
tions between countries and age groups. However, in
most countries, the rate of influenza vaccination is
higher among high-risk elderly individuals compared to
those at lower risk. The influenza vaccination rate var-
ies between 50% and 62% of patients with diabetes in
the USA, but only 10% in Poland, 40% in Germany,
and 70% in the Netherlands between 2004-2006. In
Spain, 66% of people with diabetes included in the
MADIABETES study received an influenza vaccina-
tion in 2013. Of seven European countries reporting in-
fluenza vaccination data for patients with chronic dis-
eases during the 2012-2013 flu season, only one coun-
try (Northern Ireland) covered more than 75% of high-
risk patients. Patients with diabetes who experience
more severe and prolonged influenza and more fre-
quent visits to their general practitioner tend to adhere
more strictly to influenza vaccinations Fear of vaccine
side effects and lack of belief in being part of a high-
risk group are among the most common reasons for re-
fusing vaccination among people with diabetes.
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FUTURE OF
FIGHTING

Health policy and future development

The nature of influenza epidemics - with varying
levels of virus circulation, circulation of different types
and subtypes, and antigenic drift with the risk of vac-
cine mismatch, probably affects the results and conclu-
sions of meta-analyses.Nonetheless, available data
show that influenza vaccination in people with diabe-
tes, both in active and older age groups, is effective and
safe. The growing burden of diabetes cases worldwide
requires randomized placebo-controlled trials in people
with diabetes —both children and adults - to provide val-
idated information on the real effect of influenza vac-
cination in this high-risk group of patients. The recom-
mendations of the WHO and many national and inter-
national diabetes organizations promoting influenza
vaccination in diabetic patients question the ethics of
such recommendations. Strategies need to be designed
in order to introduce influenza vaccination to reach all
at-risk patients, including patients with diabetes who
would benefit most from the influenza vaccine. A Ca-
nadian prospective study showed that vaccinated pa-
tients with type 2 diabetes often have access to well-
organized preventive medicine programs that promote
the use of prophylactic medications and regular medi-
cal check-ups. This is important for interpreting vac-
cine effectiveness in this patient group due to the po-
tential for optimizing future vaccination campaigns.

Increasingly, influenza prevention is being consid-
ered as an integral part of a "healthy ageing" strategy,
as most non-infectious diseases occur later in life and
pose risk factors for developing severe influenza and its
complications. However, overall influenza vaccine
coverage rates in high-risk groups remains below the
target level globally.Vaccination coverage in nursing
homes for elderly people with type 2 diabetes is 30%
lower than in other diabetic patients. This suggests that

the conventional vaccination programmes are not suffi-
ciently successful among high-risk patients and addi-
tional strategies, such as integrated healthcare provi-
sion, are needed. Due to the decreased vaccine effec-
tiveness in older and immunocompromised patients,
consideration should be given to achieving herd im-
munity as a prevention strategy. For example, in the
UK, vaccination is recommended for all household
contacts to protect the most at-risk family members.

National Vaccination Program for Individuals
Aged 65+

In 2019, Bulgaria launched the National Vaccina-
tion Program for individuals aged 65 and over®2. Influ-
enza vaccination coverage in Bulgaria is low, with an
average of 2.17%-2.61% between 2013 and 2017.
These estimates are based on sales, not actual doses ad-
ministered, which are likely lower. Safe and effective
vaccines have been developed and administered for
over 60 years. In healthy people, influenza vaccines can
prevent 70%-90% of influenza ilinesses. Among the el-
derly, the vaccine reduces severe illness and complica-
tions by up to 60% and reduces mortality by 80%%
Vaccination is especially important for individuals at
higher risk of serious complications from influenza and
for those who live with or care for them.

The Program’s goal is to reduce morbidity and
mortality from seasonal influenza and its related com-
plications by increasing vaccination coverage in adults
over 65 years of age, with the possibility of including
target groups of patients with chronic illnesses, in ac-
cordance with Ordinance No. 15 of May 12, 2005, on
immunizations in the Republic of Bulgaria. Through
the Vaccination Program, coverage has increased to
5%-7% of the total population, and this year the Pro-
gram aims to cover 17% of patients aged 65 and over,
with a focus on comorbid patients.
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Conclusion

Influenza vaccination is one of the most effective
preventive measures for reducing and controlling influ-
enza®. Patients with diabetes are at high risk for influ-
enza infection. Vaccination coverage against influenza
is low, and increasing the rate of influenza vaccination
among people with diabetes is crucial. Although aware-
ness has increased, vaccination coverage has not signif-
icantly changed. A possible reason is the lack of recom-
mendation for influenza vaccination from general prac-
titioners. An epidemiological study showed that “influ-
enza vaccination not recommended” is the most com-
mon reason for lack of vaccination in high-risk popula-
tions. Another study found that 78% of respondents

over the age of 60 are willing to follow the advice of
general practitioners regarding influenza vaccination.
Although people with diabetes are becoming more
aware of influenza vaccination through public infor-
mation campaigns, this does not necessarily mean they
are ready to get vaccinated. When directly recom-
mended by their general practitioners, they may decide
to get vaccinated against influenza.

To encourage influenza vaccination among pa-
tients with diabetes, we need to raise awareness among
general practitioners, who should inform their diabetic
patients about the benefits of influenza vaccination and
prescribe it accordingly.

&\YOURIFAMILY ¢

VACCINATED®
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All the subjects taught at the school not only provide students with scientific knowledge, but also serve to
grow the young generation in national and moral qualities, especially in the spirit of patriotism. In this regard,
history has a greater responsibility. More precisely, education of citizens useful to society and with a broad outlook
is the direct duty of the history subject and history teachers. all the subjects taught in the school not only provide
scientific knowledge to the students, but also serve to grow the young generation in national and moral qualities,
especially in the spirit of patriotism. In this regard, history has a greater responsibility.

Key words: society, citizen, responsibility, teaching, youth.

Introduction

The level of development of society is related to
education, which reflects the essence of socio-eco-
nomic processes. In all civilized countries, giving im-
portance to education as the basis of development, its
acceptance as a superior activity field of special strate-
gic importance for the society and the state is related to
the role played by education in the life of the society,
its being the beginning of all kinds of development and
progress.

Today, the development of our independent repub-
lic depends, first of all, on the correct organization of
the education and training of the growing generation,
and the preparation for citizenship. The role of family
and society are great in the development of children as
citizens. Children receive their first education as a per-
son, a citizen in the family, including in society. Here
they have moral and spiritual qualities, physical
strength, rules of conduct, etc. they gain such qualities.
Undoubtedly, the main goal of education is to train a
perfect personality and citizen. Educating a citizen
means educating a person who works for the develop-
ment of the state to which he belongs, looks after its
interests, and is responsible for its security.

Main part

A person is born as an individual, acts as a citizen
and undergoes civil training in the process of education
and labor. A real citizen means a person who directly
serves the country and the state with his necessary ac-
tivities and has great moral qualities. Experience shows
that the correct establishment of citizenship education
in the family depends very much on the level of the cit-
izenship position of the parents themselves. Citizenship
education means acquiring high moral and spiritual
qualities of children and bringing them up as individu-
als. [5] In other words, children should know the his-
tory, geography, culture, national traditions of their
homeland, love the homeland, be responsible, honest,
and fighters. In order to evaluate the moral education of
children, it is very important to instill in them human
qualities such as distinguishing good from evil, respect-
ing truth, justice, elders, and family members. The

mentioned reflects the essence of citizenship education.
As the Republic of Azerbaijan develops, special atten-
tion is paid to the education of patriotism, including
military-patriotic education of the growing generation.
Of course, the people of Azerbaijan do not want war.
Our people have supported peace and tranquility
throughout history. In historical events, the brave sons
of our nation only stood guard and defended our home-
land.

Education in the military-patriotic spirit cannot be
limited to ordinary words and advice. In order to
achieve success in this field, schools must, first of all,
plan their work correctly and determine the work they
will do during the year. At this time, the connection be-
tween the measures, their complementarity should be
taken into account, and the organization of the work
should be justified. Our great leader, the architect and
founder of our independent Azerbaijan, Heydar Aliyev,
attaches special importance to patriotic education and
the growth of children and youth in a patriotic spirit,
and he repeatedly recommended this in his speeches.

The feeling of love for the motherland should be
manifested in the commitment of young people to the
state language, national music, folklore, religious val-
ues, historical traditions, and the fact that they are ready
to protect the integrity of the country's territory through
practical work. In order to work for the progress of the
motherland, it is also an important factor that young
people have a certain art, profession, and actively par-
ticipate in state building. It is important for the young
generation to acquire education, have a broad outlook,
and love work. To protect the material and spiritual
wealth of the motherland, to achieve the rise of its eco-
nomic power, to always be able to fight against the ri-
ots, provocations and natural disasters that may occur
comes from the love of the motherland. .[6] It is possi-
ble to better inculcate military-patriotic education in
young people when students studying in X-XI grades
of secondary school and students-young people study-
ing in higher school are given military-related
knowledge while teaching separate subjects and spe-
cialized courses.
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During the time of the Soviet Union, in the exist-
ing textbooks, teaching aids and methodical literature,
information instilling military-patriotic feelings and
military-related knowledge were given little space. In
fact, this was done consciously so that young people
would be deprived of patriotism and national feelings.
The feeling of citizenship is a high manifestation of
love for the country. Patriotism, which is one of the
highest human feelings, stems from love for the village,
land, and country where everyone is born and raised.
But patriotism is not only loving the country. Patriotism
is also working for the sake of the motherland, being
ready to protect the motherland at all times, showing
heroism and sacrifices in its path, and having a share in
every success of the motherland and the people. Alt-
hough this feeling is innate in a person, like all other
feelings, it needs education and is strengthened through
education. .[7] Since patriotism is one of the most im-
portant qualities characterizing a person, its instillation
in the growing generation, upbringing of children, teen-
agers and young people in the spirit of patriotism has
always been one of the most important directions of ed-
ucation.

National leader Heydar Aliyarv has always priori-
tized citizenship education in his political course, and
emphasized the importance of patriotic education in all
his speeches. [4] As a result of his successful political
course, a real civil society and patriotic sons were
formed. As a successful result of this policy, President
Ilham Aliyev and the brave Azerbaijani army, patriotic
sons of Azerbaijan demonstrated true patriotism to the
world in the 44-day Second Karabakh War.

Conclusion

In modern times, the task of educating active citi-
zens is realized precisely as a result of systematic and
consistent patriotism education. It is known that the
foundation of patriotism education is laid in primary
classes, as in all fields and directions of education and
training, and it is further developed in the subsequent
stages of education. In this sense, primary school teach-
ers have a great responsibility in the patriotism educa-
tion of the growing generation. They should try to in-
still love for the motherland in the hearts of young chil-
dren entering school from the very first days, and turn
this love into a strong feeling of patriotism.
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Abstract

Listening is a fundamental skill in language acquisition, serving as the foundation for effective communica-
tion and overall language proficiency. This paper explores the significance of developing listening skills in teach-
ing English and examines various pedagogical approaches to enhance learners' auditory comprehension. It dis-
cusses challenges such as varying accents, speech speed, and lack of contextual understanding, which often hinder
students' ability to grasp spoken English. Additionally, the study highlights effective teaching strategies, including
the use of authentic audio materials, interactive listening activities, and technology-enhanced learning tools such
as podcasts, videos, and Al-driven applications. The integration of these methods fosters active engagement and
improves learners' ability to process and interpret spoken language in real-life contexts. The findings suggest that
a well-structured listening curriculum not only enhances comprehension skills but also strengthens speaking, read-

ing, and writing abilities, leading to overall language proficiency.
Keywords: listening, listening skills, listening materials, writing abilities, pre-listening, post-listening, con-

textualization, effective communication.

INTRODUCTION

In today’s world, teaching students to be effective,
active listeners is a vital task. In an environment of
quick click, constant scrolling, pithy sound bites, the
ability to be fully present to the people speaking around
us is a significant skill to develop. But that is just it: it
is a skill to be mastered and constantly worked on; it
requires plenty of practice to fully develop the effective
habits of a good listener. As teachers, we need to pro-
vide students with opportunities to discuss, exchange
ideas, and listen meaningfully and give them the tools
to do so effectively.

There are countless reasons why learning to be-
come a good listener is important: not just in terms of
developing critical thinking abilities, but also learning
to be an empathetic human being. Some such reasons
include (but are not limited to) the following:

When we listen effectively, we open ourselves up
to opportunities for learning and personal growth. As
good listeners, we improve our ability to think critically
by fully engaging in a more informed way.

Displaying the attributes of a good listener makes
space for others to be able to express themselves
openly, helping to build relationships and exchange
ideas. True listening helps avoid misunderstandings
and limits the potential for just talking past one another.
When listening to the thoughts and ideas of others, we
can develop empathy and compassion.

Almost every lesson should provide students with
ample opportunities to exercise their listening skills.
Whether it is through listening to instructions and lec-
tures, paired conversations, class discussions, or media
experiences: students should be encouraged to actively
listen to others, over and over again. Yet, more im-
portantly, they should be regularly reminded, when do-
ing so, that they need to be exercising the skills of a
good listener, and they should be reflecting on their
own skill development in this area.

Model Good Listening Skills

This one cannot be emphasized enough: students
are highly observant of the behaviours we exhibit in the
classroom. We cannot expect them to be effective lis-
teners if they see us not valuing the skill. While it can
be difficult to be fully present to what a student is say-
ing when we have a million and one thoughts rushing
around our brain during a lesson, we need to make sure
that when a student is expressing thoughts and ideas,
we - as the teacher - are engaging fully with eye contact,
giving visual cues to listening, echoing back what has
been said, validating contributions, etc. The more we
do this, the more opportunities we give students to learn
from our demonstrations.

By developing their ability to listen well we de-
velop our students' ability to become more independent
learners, as by hearing accurately they are much more
likely to be able to reproduce accurately, refine their
understanding of grammar and develop their own vo-
cabulary.

In this article, we intend to outline a framework
that can be used to design a listening lesson that will
develop your students' listening skills and look at some
of the issues involved.

The basic framework

Pre-listening

While listening

Post-listening

Applying the framework to a song

The basic framework

The basic framework on which you can construct
a listening lesson can be divided into three main stages.

Pre-listening, during which we help our students
prepare to listen.

While listening we help to focus their attention on
the listening text and guide the development of their un-
derstanding of it.
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Post-listening, during which we help our students
integrate what they have learnt from the text into their
existing knowledge.

Pre-listening. There are certain goals that should
be achieved before students attempt to listen to any text.
These are motivation, contextualization, and prepara-
tion.

Motivation It is enormously important that before
listening students are motivated to listen, so you should
try to select a text that they will find interesting and then
design tasks that will arouse your students' interest and
curiosity.

Contextualization

When we listen in our everyday lives we hear lan-
guage within its natural environment, and that environ-
ment gives us a huge amount of information about the
linguistic content we are likely to hear. Listening to a
tape recording in a classroom is a very unnatural pro-
cess. The text has been taken from its original environ-
ment and we need to design tasks that will help the stu-
dents to contextualize the listening and access their ex-
isting knowledge and expectations to help them under-
stand the text.

Preparation

To do the task we set students while they listen
there could be specific vocabulary or expressions that
students will need. We must cover this before they start
to listen as we want the challenge within the lesson to
be an act of listening not of understanding what they
have to do (3, 155).

While listening

When we listen to something in our everyday lives
we do so for a reason. Students too need a reason to
listen that will focus their attention. For our students to
develop their listening skills they will need to listen
several times - three or four usually works quite well -
as I've found that the first time many students listen to
a text they are nervous and have to tune in to accents
and the speed at which the people are speaking.

Ideally, the listening tasks we design for them
should guide them through the text and should be
graded so that the first listening task they do is quite
easy and helps them to get a general understanding of
the text. Sometimes a single question at this stage will
be enough, not putting the students under too much
pressure.

The second task for the second time students listen
should demand a greater and more detailed understand-
ing of the text. Make sure though that the task doesn't
demand too much of a response. Writing long re-
sponses as they listen can be very demanding and is a
separate skill in itself, so keep the tasks to single words,
ticking or some sort of graphical response.

The third listening task could just be a matter of
checking their own answers from the second task or
could lead students towards some more subtle interpre-
tations of the text.

Listening to a foreign language is a very intensive
and demanding activity and for this reason, | think it's
very important that students should have 'breathing’ or
'thinking' space between listening. I usually get my stu-
dents to compare their answers with listening as this
gives them the chance not only to have a break from the

listening but also to check their understanding with a
peer and so reconsider before listening again.

Post-listening There are two common forms that
post-listening tasks can take. These are reactions to the
content of the text and analysis of the linguistic features
used to express the content.

Reaction to the text

Of these two | find that tasks that focus on stu-
dents' reaction to the content are most important. This
is something that we naturally do in our everyday lives
again. Because we listen for a reason, there is generally
a following reaction. This could be discussed as a re-
sponse to what we've heard - do they agree or disagree
or even believe what they have heard? - or it could be
some kind of reuse of the information they have heard.

Analysis of language

The second of these two post-listening task types
involves focusing students on the linguistic features of
the text. This is important in terms of developing their
knowledge of language, but less so in terms of devel-
oping students' listening skills. It could take the form of
an analysis of verb forms from a script of the listening
text or vocabulary or collocation work. This is a good
time to do form-focused work as the students have al-
ready developed an understanding of the text and so
will find dealing with the forms that express those
meanings much easier. (3, 55)

Applying the framework to a song

Here is an example of how you could use this
framework to exploit a song:

Pre-listening

Students brainstorm kinds of songs

Students describe one of their favourite songs and
what they like about it

Students predict some words or expressions that
might be in a love song

While listening

Students listen and decide if the song is happy or
sad

Students listen again and order the lines or verses
of the song

Students listen again to check their answers or
read a summary of the song with errors in and correct
them.

Post-listening

Focus on content

Discuss what they liked/didn't like about the song

Decide whether they will buy it / who they will
buy it for

Write a review of the song for a newspaper or web-
site

Write another verse for the song

Focus on form

Students look at the lyrics from the song and iden-
tify the verb forms

Students find new words in the song and find out
what they mean

Students make notes of common collocations
within the song Earnest Hemmingway said: “When
people talk, listen completely. Most people never lis-
ten.” Let’s take his advice and teach our students to lis-
ten completely. (2, 23)

Conclusion
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The development of listening skills is essential in
teaching English, as it serves as a foundation for effec-
tive communication and overall language proficiency.
This study has highlighted the importance of incorpo-
rating diverse teaching strategies, including the use of
authentic materials, interactive exercises, and technol-
ogy-enhanced learning tools, to improve students’ lis-
tening comprehension. Despite challenges such as var-
ying accents, speech speed, and unfamiliar vocabulary,
a structured and engaging approach to listening practice
can significantly enhance learners' ability to process
and understand spoken English. Furthermore, strength-
ening listening skills positively impacts other language
competencies, such as speaking, reading, and writing.
Therefore, educators should prioritize the systematic
development of listening skills, integrating innovative
methods that foster active engagement and real-world

application. By doing so, learners can achieve greater
fluency and confidence in using English effectively in
diverse communication settings.
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Abstract

This study examines the linguistic and cultural characteristics of phrasemes in the Khorezm dialect of Uzbek
and English. Through a comparative analysis, we explore the semantic, grammatical, and cultural dimensions of
phrasemes in both languages. The findings reveal that Khorezm phrasemes are deeply rooted in regional traditions
and agricultural practices, while English phrasemes reflect broader historical and global influences. This research
highlights the importance of preserving regional dialects and underscores the role of phrasemes in understanding
cultural identity and linguistic diversity. The comparison highlights several key aspects: (1) semantic structure—
Khorezm dialect phrasemes often draw from local traditions, agriculture, and social practices, while English
phrasemes frequently derive from historical events, literature, and global influences; (2) linguistic form—the
grammatical and lexical structures of phrasemes in the Khorezm dialect align with Uzbek linguistic norms,
whereas English phrasemes follow the syntactic patterns of English; and (3) cultural context—Khorezm
phrasemes are closely tied to the regional identity and lifestyle of the Khorezm people, while English phrasemes

reflect broader, often universal, cultural themes.

Keywords: phrasemes, linguistic forms, cultural context, patterns, events, dialects.

Introduction

Phrasemes, or fixed expressions with figurative
meanings, are a vital component of language, offering
insights into the cultural and historical contexts of their
speakers. This study compares phrasemes in the
Khorezm dialect of Uzbek, a regional variant of the Uz-
bek language, with those in English. The Khorezm dia-
lect is characterized by unique phonetic, lexical, and
grammatical features, while English phrasemes are
shaped by the language's diverse historical and cultural
influences. By analyzing these two linguistic systems,
this study aims to uncover the ways in which phrasemes
reflect cultural identity and linguistic diversity. This
comparative study underscores the importance of
phrasemes as a reflection of cultural identity and lin-
guistic diversity. The Khorezm dialect's phrasemes
highlight the richness of regional languages and the
need to preserve them in the face of globalization. At
the same time, English phrasemes demonstrate the lan-
guage's ability to adapt and evolve, incorporating influ-
ences from various cultures and historical periods.

The findings of this study have implications for
linguistics, translation studies, and cultural anthropol-
ogy. They emphasize the need for a nuanced under-
standing of phrasemes when translating between lan-
guages, as their meanings are often deeply rooted in
cultural contexts. Furthermore, this research highlights
the value of regional dialects and their unique linguistic
features, which contribute to the overall diversity of hu-
man language. Phraseological units, or phrasemes, are
an integral part of any language, serving as a window
into the cultural, historical, and social fabric of its
speakers. This article explores the similarities and dif-
ferences between phrasemes in the Khorezm dialect of
the Uzbek language and those in English, highlighting
their linguistic structures, semantic meanings, and cul-
tural significance. By comparing these two distinct lin-
guistic systems, we aim to uncover the unique ways in

which language reflects and shapes cultural identity.
This study presents a comparative analysis of phraseo-
logical units (phrasemes) in the Khorezm dialect of the
Uzbek language and English, focusing on their linguis-
tic, cultural, and semantic characteristics. Phrasemes,
as fixed expressions with figurative or idiomatic mean-
ings, reflect the unique cultural and historical contexts
of their respective languages. The Khorezm dialect, a
regional variant of Uzbek, exhibits distinct lexical, pho-
netic, and grammatical features that influence its
phrasemes. In contrast, English phrasemes, particularly
idiomatic expressions, are deeply rooted in the cultural
and historical evolution of the English-speaking world.

Methods

The study employs a qualitative comparative ap-
proach, analyzing phrasemes from the Khorezm dialect
and English in terms of their semantic structure, lin-
guistic form, and cultural context. Data for the
Khorezm dialect were collected through interviews
with native speakers and a review of regional literature.
English phrasemes were drawn from established lin-
guistic corpora and idiomatic dictionaries. The analysis
focused on identifying common themes, grammatical
structures, and cultural references in both sets of
phrasemes.

Results

1. Semantic Structure:

o Khorezm Dialect: Phrasemes in the Khorezm
dialect often derive from local traditions, agriculture,
and communal life. Examples include "kynuman
kenmaciuk" (inability to do something) and "Gomura
tymMaciuk" (to avoid responsibility), which reflect
pragmatic values and social dynamics.

o English: English phrasemes frequently origi-
nate from historical events, literature, and global inter-
actions. Examples include "break the ice" (to initiate a
conversation) and "spill the beans™ (to reveal a secret),
which carry metaphorical meanings.
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2. Linguistic Form:

o Khorezm Dialect: The grammatical and lexi-
cal structures of Khorezm phrasemes align with Uzbek
linguistic norms, often incorporating dialect-specific
vocabulary.

o English: English phrasemes follow the syn-
tactic patterns of English and may include archaic or
borrowed words, reflecting the language's evolution.

3. Cultural Context:

o Khorezm Dialect: Phrasemes are closely tied
to the regional identity and lifestyle of the Khorezm
people, serving as a means of preserving local tradi-
tions.

o English: Phrasemes reflect broader cultural
narratives and are used to convey ideas that resonate
across English-speaking communities.

Common English Phrasemes

1. Break theice

o Meaning: To initiate a conversation or ease
tension in a social situation.

o Example: "He told a joke to break the ice at the
meeting."”

2. Spill the beans

o Meaning: To reveal a secret or confidential in-
formation.

o Example: "She accidentally spilled the beans
about the surprise party."

3. Hit the nail on the head

o Meaning: To describe exactly what is right or
true.

o Example: "You hit the nail on the head when
you said the problem was communication."

4. Bite the bullet

o Meaning: To face a difficult situation with
courage.

o Example: "I didn’t want to do the presentation,
but I had to bite the bullet."

5. Let the cat out of the bag

o Meaning: To reveal a secret unintentionally.

o Example: "He let the cat out of the bag about
their engagement.”

6. Kick the bucket

o Meaning: A euphemism for dying.

o Example: "I'm not ready to kick the bucket

7. Burn the midnight oil

o Meaning: To work late into the night.

o Example: "She burned the midnight oil to fin-
ish her project.”

8. Costanarmandaleg

o Meaning: To be very expensive.

o Example: "That designer bag costs an arm and
aleg."

9. Piece of cake

o Meaning: Something very easy to do.

o Example: "The exam was a piece of cake."

10. Under the weather

o Meaning: To feel unwell or sick.

o Example: "I’'m feeling under the weather to-
day, so I’ll stay home."

o Origin: Refers to Napoleon’s defeat at the Bat-
tle of Waterloo.

o Example: "The team met their Waterloo in the
championship game."

12. Cross the Rubicon

o Meaning: To pass a point of no return.

o Origin: Refers to Julius Caesar crossing the
Rubicon River, an act of defiance.

o Example: "By quitting his job, he crossed the
Rubicon and started his own business."

13. Bury the hatchet

o Meaning: To make peace or end a conflict.

o Origin: Refers to a Native American tradition
of burying weapons to symbolize peace.

o Example: "After years of arguing, they finally
buried the hatchet."

14. Throw someone under the bus

o Meaning: To sacrifice someone for personal
gain.

o Origin: Likely from political or workplace
contexts.

o Example: "He threw his colleague under the
bus to save himself."

15. The ball is in your court

o Meaning: It is now your turn to take action or
make a decision.

o Origin: From tennis, where the ball is hit into
the opponent’s court.

o Example: "I’ve done all I can—now the ball is
in your court."

Phrasemes with Animal Metaphors

16. Let sleeping dogs lie

o Meaning: To avoid stirring up old conflicts or
problems.

o Example: "I decided to let sleeping dogs lie
and not bring up the argument.”

17. A fish out of water

o Meaning: Someone who feels out of place or
uncomfortable.

o Example: "At the formal dinner, he felt like a
fish out of water."

18. The elephant in the room

o Meaning: An obvious problem or issue that
everyone avoids discussing.

o Example: "The budget deficit is the elephant
in the room during the meeting."

19. Kill two birds with one stone

o Meaning: To accomplish two tasks with a sin-
gle action.

o Example: "By taking the train, I killed two
birds with one stone—saving money and time."

20. Hold your horses

o Meaning: To wait or be patient.

o Example: "Hold your horses! We’re not ready
to leave yet."

Phrasemes with Food Metaphors

21. The icing on the cake

o Meaning: Something that makes a good situa-
tion even better.

o Example: "Winning the award was great, but

Phrasemes with Historical or Cultural Origins
11. Meet one’s Waterloo
o Meaning: To face a final defeat or downfall.

meeting my idol was the icing on the cake."
22. In a nutshell
o Meaning: To summarize something concisely.
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o Example: "In a nutshell, the project was a suc-
cess."”

23. Spice things up

o Meaning: To make something more exciting
or interesting.

o Example: "Let’s spice things up by trying a
new restaurant."

24. Bring home the bacon

o Meaning: To earn a living or provide for a
family.

o Example: "She works hard to bring home the
bacon."

25. Cool as a cucumber

o Meaning: To remain calm and composed.

o Example: "Even during the crisis, he was as
cool as a cucumber."”

Phrasemes with Nature Metaphors

26. Weather the storm

o Meaning: To endure a difficult situation.

o Example: "The company managed to weather
the storm during the recession."

27. A drop in the ocean

o Meaning: A very small amount compared to
what is needed.

o Example: "The donation was a drop in the
ocean compared to the total cost.”

28. Blow off steam

o Meaning: To release pent-up energy or frustra-
tion.

o Example: "After work, I go to the gym to blow
off steam."

29. On cloud nine

o Meaning: To be extremely happy or elated.

o Example: "She was on cloud nine after hearing
the good news."”

30. Throw caution to the wind

o Meaning: To take a risk without worrying
about the consequences.

o Example: "He threw caution to the wind and
quit his job to travel the world."

Proverbs and Wise Sayings

31. Actions speak louder than words

o Meaning: What someone does is more im-
portant than what they say.

o Example: "Don’t just promise to help—ac-
tions speak louder than words."

32. Better late than never

o Meaning: It’s better to do something late than
to never do it at all.

o Example: "I finally finished my degree—»bet-
ter late than never!"

33. Don’t count your chickens before they
hatch

o Meaning: Don’t assume something will hap-
pen before it actually does.

o Example: "I know you’re excited about the
promotion, but don’t count your chickens before they
hatch."

34. Every cloud has a silver lining

o Meaning: There is something positive in every
difficult situation.

o Example: "Losing the job was tough, but every
cloud has a silver lining—I found a better one."

35. When in Rome, do as the Romans do

o Meaning: Adapt to the customs of the place
you are in.

o Example: "I don’t usually eat spicy food, but
when in Rome, do as the Romans do."

Discussion

The findings reveal significant differences in the
semantic, linguistic, and cultural dimensions of
phrasemes in the Khorezm dialect and English.
Khorezm phrasemes are deeply embedded in the re-
gion's agricultural and communal practices, highlight-
ing the importance of local traditions in shaping lan-
guage. In contrast, English phrasemes demonstrate the
language's adaptability and its ability to incorporate in-
fluences from various cultures and historical periods.

This study underscores the role of phrasemes as a
reflection of cultural identity and linguistic diversity.
The Khorezm dialect's phrasemes provide valuable in-
sights into the worldview and values of the Khorezm
people, while English phrasemes illustrate the global
reach and historical depth of the English language.
These findings have implications for linguistics, trans-
lation studies, and cultural anthropology, emphasizing
the need to preserve regional dialects and their unique
linguistic features.

Conclusion

Phrasemes in the Khorezm dialect of Uzbek and
English offer a fascinating lens through which to ex-
plore the interplay between language, culture, and cog-
nition. While Khorezm phrasemes are closely tied to
regional traditions, English phrasemes reflect broader
cultural and historical influences. This comparative
analysis highlights the importance of preserving re-
gional dialects and their unique linguistic heritage, con-
tributing to a deeper understanding of linguistic diver-
sity and cultural identity. Future research could expand
this study to include other dialects and languages, fur-
ther enriching our understanding of phrasemes and
their cultural significance.
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The article argues that the version of the special theory of relativity (SRT), which is generally recognised and
studied in all physics textbooks, is incorrect. Therefore the author has created the corrected version of SRT, from
which relativistic formulas and new scientific knowledge received after creation of incorrect version of SRT it
followed that in the nature there is not only our visible universe, but besides it there are many other mutually
invisible universes and antiuniverses. And besides existing in universes of matter, space and time, in antiuniverses
there exist antimatter, anti-space and anti-time. And the existence of anti-time makes travelling not only in space
but also in time possible. And the article explains how it can be done now.
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1. Introduction

The 20th century in physics turned out to be rich
in new interesting scientific ideas. But many of them,
even called theories, have not yet received experi-
mental confirmation. For example, one of the most
prominent and currently studied in all physics text-
books is the special theory of relativity (SRT) [1]-[3],
which was nominated 66 times for the Nobel Prize,
nevertheless, due to the lack of experimental confirma-
tion, it has not received it.

And from the very beginning, the generally ac-
cepted version of SRT was criticised by Oliver Heavi-
side, Nikola Tesla, Nobel Prize winner Albert Abraham
Michelson, Nobel Prize winner Wilhelm Frederick Ost-
wald, Nobel Prize winner Joseph John Thomson, Nobel
Prize winner Svante August Arrhenius, Nobel Prize
winner Philipp Eduard Anton von Lenard, Nobel Prize
winner Alvar Gulstrand, Nobel Prize winner Wilhelm
Carl Werner Otto Fritz Wien, Nobel Prize winner Wal-
ter Hermann Nernst, Nobel Prize winner Ernest Ruth-
erford, Nobel Prize winner Johannes Stark, Nobel Prize
winner Frederick Soddy, Nobel Prize winner Percy
Williams Bridgman, Nobel Prize winner Edwin Matti-
son Macmillan, Nobel Prize winner Hideki Yukawa,
Nobel Prize winner Hannes Olof Josta Alven and many
other distinguished scientists.

And in the XXI century this wrong version of STO
was even by the above-mentioned arguments experi-
mentally refuted [4]-[37] in the most indisputable way.
However being unable to object, the authors of existing
physics textbooks simply ignored these refutations and
the incorrect version of SRT still continues to be taught
even in the most prestigious universities in all coun-
tries.

All modern science is in a similar state. In the 21st
century Jean de Climont in his books [34]-[37] writes
about 9671 scientists who refuted the currently recog-
nised scientific truths in all sciences. But the trouble is
not that one or another infidelity has been discovered in

the modern sciences. The author of the concept of 'open
society' Sir Karl Raimund Popper, a member of the
Royal Society of London, wrote [38]: "...the struggle of
opinions in scientific theories is inevitable and is a nec-
essary condition for the development of science™. From
which he made, at first glance paradoxical, but in fact
correct conclusion that the most valuable results of sci-
entific research are precisely the refutations of gener-
ally recognised theories, because they allow them to de-
velop. And this is inevitable. There is no doubt that all
scientific knowledge in a thousand years, much less in
a million or a billion years, will be quite different.
Therefore, we should not naively assume that we have
already learnt everything and hinder the research of col-
leagues who propose new ideas.

2. The version of the special theory of relativity
taught in all physics textbooks is incorrect

So what are the refutations of the generally recog-
nised version of SRT obtained during the last century?
They are the following:

o the relativistic formulas obtained in this SRT
are incorrect;

o the relativistic formulas received in this SRT
are incorrectly explained with use of incorrect principle
of non-exceeding of speed of light;

o from relativistic formulas of this SRT wrong
conclusions about physical unreality of imaginary num-
bers and existence in the nature of our only visible uni-
verse are made.

And these conclusions are available for experi-
mental verification. Indeed, the relativistic formulae

m(v) =mq / [1- Q12 (1)
At(v) = At /1 ~-()? 2)
Iv) =1 /1 - O (3)

! This is reprint of the article “Antonov A. A. 2025. Time travels for people on Earth are already possible. European Journal of
Applied Sciences, Services for Science and Education. UK. 13(1). 163-180. DOI:10.14738/aivp.131.18239”.
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Fig. 1. Graphs of functions m( v ) At( V) and |(V) corresponding to the existing versions of the STR in the
subluminal VV << C and superluminal Vv > C ranges

where mo is the rest mass of a moving body;
M - relativistic mass of a moving body;
At - rest time of a moving body;

At - relativistic time of a moving body;
|O - rest length of a moving body;

|- relativistic length of a moving body;

v is the velocity of the moving body;

¢ - speed of light;

are explainable (see Fig. 1a,b,c) only in the range
of pre-light velocities v<c, in which the values m, and
| take values measured by real numbers. And in the

range of superluminal velocities v>c these quantities m,
and | already take values measured by imaginary num-
bers discovered 500 years ago [39],[40], but still unex-
plained. After all, what is, for example, 10 grams, 20
seconds and 30 metres, everyone can explain, but what
is 10i grams, 20i seconds and 30i metres, where i =
v/—1, is not explained in any textbook. Moreover, the
graph in Fig. 1a in the range of velocities v>c corre-
sponds to a physically unstable process, which cannot
exist in nature at all.

And since such a theory, the formulas of which
even its creators could not explain, would be of no use
to anyone, a postulate called the principle of not ex-
ceeding

Fig. 2. In any radio engineering laboratory there are devices called frequency characteristic meters, which by
their very existence prove the physical reality of imaginary and complex frequencies, and consequently, of any
imaginary and complex numbers.

the speed of light was introduced into it. From this
postulate it followed that imaginary numbers are phys-
ically unreal. Therefore, it was concluded that there was
no need to explain them.

But there are other sciences besides physics. And
in the theory of linear electric circuits used in radio en-
gineering, electrical engineering and computer technol-
ogy, according to Ohm's law as interpreted by Charles

27 Since you can only measure what actually physically exists.

Proteus Steinmetz [41], there are imaginary resistances
of capacitors and inductors (also called inductance
coils), which are measured by devices available in any
radio engineering laboratory (Fig. 2). This proves [42]-
[53] that imaginary numbers are physically real?” and
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the principle of non-exceeding the speed of light is in-
correct. And therefore relativistic formulas (1)-(3) are
incorrect?,

3. Corrected version of the special theory of
relativity

But even from the uncorrected relativistic formu-
las (1)-(3) follows an important conclusion, which the
authors of SRT have overlooked and by their principle
of non-exceeding of the speed of light have made this
conclusion impossible —the velocity v in these formulas
is an additional, besides length, width and height, spa-
tial dimension.

Therefore in the corrected version of SRT the cor-
rected relativistic formulas [54[-[61] are received

14T
m(q,r,s) myl; I2I3

LY - (@+r+s)F

4)

At(q,r,s) At|1|23\/1 [/ (q+r+s) )
I(q,r,s):Ioifizrij\/l—[%—(q+r+s)]2 ©

where q(v) = |v,/c] - is the "floor” function of
discrete mathematics from the argument v/c, which is
the fourth spatial dimension (Fig. 3);

r(v) = |v,./c| —is the "floor" function of discrete
maths from the argument v/c, being the fifth spatial di-
mension (Fig. 3);

s(v) = |vg/c] —is the "floor" function of discrete
maths from the argument v/c, being the sixth spatial di-
mension (Fig. 3);

V4, Uy Vg — projections of the velocity vector v on
orthogonal coordinates q, r, s (see Fig. 4).

q4 1S

Fig 3. Graphs of functions q(v), r(v), s(v) illustrating the meaning of the "floor" function of discrete mathematics

From them it follows that we live in a Multiverse
[62]-[77],which is six-dimensional — three dimensions
X, Y, Z has each universe and three more dimensions q,
r. s are coordinates of universes in the Multiverse (Fig.
4) — and is described by quaternions f,..s(x,y,2) +

i;q + i;r + izs, the number of which is equal to the
number of universes in the Multiverse. This is exactly
what Lisa Randall predicted: "We could be living in a
three-dimensional pocket of higher dimensional
space."

Fig. 4. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of invisible parallel uni-
verses, and x, y, z are the coordinates of the matter content in each parallel universe

28 Since the derivation of correct relativistic formulas due to
absence in the 20th century of necessary experimental and
theoretical knowledge simply was not completed.
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In the mathematics of hypercomplex numbers, the
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function |1 |2 |3 can be calculated only for integer val-

ues® g, r, s, but can take both positive and negative val-
ues, as well as both real and imaginary values. But we
have already proven that imaginary numbers are phys-
ically real. Therefore, we must also explain them.
Therefore, let us now consider the values of the quanti-

ties m(V), (V) and [(v), and in the range of veloc-
ities v > ¢ for successive values of the argument q +
r+sequalto0, 1, 2, 3, 4,5, ... Then for our visible
universe with coordinates q=0,r=0,s=0, i.e. located
TRTERD o
at we get |1 |2 |3 =-1. This situation also corresponds
to an invisible universe, since it is located beyond the
event horizon. We will call it a tardyon® antiuniverse.

29 And for non-integer values of the argument q the author
obtained [78] the formula i? = cos (qm/2) + isin(qm/2). It,
in particular, will be needed in mathematical processing of
experimental data of geophysical investigations of portals

For the value q + r + s=3 in the velocity range v > c
TRTEED S

we get |1 |2 |3 = — i. This situation corresponds to an

invisible universe, since it is also located beyond the

event horizon. We will call it a tachyon®® antiuniverse.

For the value q + r + s=4 in the velocity range v > c

TRTED o
we get |1 |2 |3 = +1. This situation corresponds to an

invisible tardyon universe (but a different one), since it
is also located beyond the event horizon. For the value

. . q,r
g + r + s=5 in the velocity range v > c we get |1 |2

1S
|3 = +i. This situation corresponds to an invisible tach-

yon universe (but a different one), since it is also lo-
cated beyond the event horizon. Thus, all universes are
mutually invisible. Therefore, we will call our Multi-
verse hidden. And to make sure that invisible universes
and antiuniverses neighbouring our visible universe ex-
ist, one can try to see them [79]-[84] from portals, the
entrances to which are probably more than two hundred
thousand so-called anomalous zones [85]-[88] existing
on Earth. People avoid visiting them - and rightly so —

30 The term tardyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
31 The term tachyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
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as the portals are invisible labyrinths, once in which it
is almost impossible to get out of them. These portals
are analogous to a corridor in your flat, from which you
can look into the next room and see something in it.
And to make sure that you really see something about
the neighbouring universe in the portal, you should
look at the starry sky through a telescope and see that

the constellations on it are at least a little bit different
from those outside the portals.

In other words, it is necessary to do an experiment
similar to the famous experiment of Sir Arthur Stanley
Eddington in 1919 [89] by which he confirmed the pre-
diction of the general theory of relativity about the de-
flection of light rays in the Sun's gravitational field.

Observatory outside
anomalous zones

Observatory outside
anomalous zones

Obsenvatoryin
anomalous zone

Observatory outside
anomalows zones

Observatory outside
anomalous zones

\\//

— | Computer

Observatory outside
anomalous zones

Observatory outside
anomalous zones

Obsenvatory outside
anomalous zones

Obsenvatoryin
anomalous zone

Observatory outside
anomalous znes

Fig. 6. Scheme of an astronomical experiment to detect invisible universes

And we're in luck. Since there are many anoma-
lous zones on Earth, some of them may already host
astronomical observatories, through whose telescope
one can see these traces of the invisible out-of-portal
neighbouring universe or antiuniverse. Such, for exam-
ple, is the Main Astronomical Observatory of the Na-
tional Academy of Sciences of Ukraine, which is lo-
cated in the Goloseevsky forest 12 km from the centre
of the capital of Ukraine, Kiev. But since in the anom-
alous zone, i.e. at the very edge of the portal, the differ-
ences of the constellations observed by neighbouring
observatories located in anomalous zone and outside
the anomalous zone are very small and may be not vis-
ible to the naked eye, it is necessary to compare the ob-
servations of these observatories on the computer
(Fig.6). And if these differences turn out to be too
small, the telescope will have to be moved deeper into
the portal. After all, Sir Arthur Stanley Eddington
moved the telescope much further away — from Eng-
land to the island of Principe in the Atlantic Ocean in
order to perform his famous experiment.

4. Time Travels

As is easy to notice, in Fig. 5 half of the universes
of the hidden Multiverse are called antiuniverses in or-
der to draw the readers' attention to the fact that they
are cosmic antipodes of other universes. For them, the
quantities m(V), At(v), I(v)in formulas (4)-(6) differ
only in sign. That is, the concepts of matter, time and
space in the universes correspond to the concepts of an-
timatter, anti-time and anti-space in the antiuniverses
[90]-[93]. But, as on Earth, inhabitants-antipode in
space do not notice this difference, since the same phys-
ical, chemical, biological and other natural scientific
laws operate in the universes and antiuniverses.

And when observed from Earth, in all universes
and anti-universes, as they move away from our visible
universe, not only the distance increases, but also time
(like in time zones on Earth). Moreover, in universes it
becomes greater than on Earth, and in anti-universes it
becomes less than on Earth. And this circumstance
makes time travel really possible both in the past and in
the future.

Here are a couple of quotes that explain the current
state of understanding of this problem. “Time is the
most frequently used word in the English language and
the third most frequently used word in Russian. It is in
every other language, too, because synchronizing ac-
tions in time is just as important as coordinating them
in space. Without knowing the exact time, it is impossi-
ble to organize your life and plan it in advance. If in
ancient times you could rely on natural cycles and an
internal sense of time, then in our days you need to con-
stantly have a watch or a phone with you. Time is the
most important of the abstract concepts that we pro-
nounce every day. Every thinking person has thought
about the problem of time at least once in his life, and
a huge amount of philosophical and scientific literature
has been written on this topic. Nevertheless, no one can
say for sure what time is.” [94]

Here is what Stephen William Hawking writes
about this: “In everyday life, there is a huge difference
between moving forward and backward in time. Imag-
ine that a cup of water falls from a table and breaks
into pieces. If you film this fall, then when you watch
the film, it will immediately become clear whether the
film is running forward or backward. If it is running
backward, then we will see how the fragments lying on
the floor suddenly come together and, having formed a
whole cup, jump onto the table. And you will be able to
say that the film was running backward, because in eve-
ryday life this does not happen. Otherwise, the faience

factories would have to be closed” [95].

This phenomenon, known as the arrow of time, is
one of the most amazing problems in physics. And the
name “arrow of time” was proposed by the British
physicist Sir Arthur Stanley Eddington at the beginning
of the 20th century [96]. And all our life experience, it
would seem, confirms this opinion.

The corrected version of the STR, in which the
new concept of ‘anti-time’ has appeared, allows this life
experience to be corrected. Indeed, if we assume that
one day travel through the vastness of the hidden Mul-
tiverse will become possible for people on Earth, then
time travel [97] will also become possible, both in the
past and in the future. Let us show this.
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But first, let us explain what we need to learn to
do for this. And the main thing we need to learn is to
master portals [98], [99], i.e. understand what they are
and learn to navigate in them. Just as people once
learned to navigate with a compass in the boundless ex-
panses of the seas and oceans. Or even in the forest, in
the desert, in the mountains, in any unfamiliar area.
Even in labyrinths. So, a portal is an unfamiliar area
that has become an invisible labyrinth for people. Por-
tals are transitions from one universe to another, which
turn these universes into communicating vessels.
Therefore, at the entrance and exit of portals, according
to the law of communicating vessels, the habitat should
be almost the same — the same air, the same water, the
same vegetation and animals®2. Only the area is unfa-
miliar. But in order not to get lost in the portals and find
the way back, you can use, as in mythology, the ‘thread
of Ariadne’. Or, in order not to risk ourselves, we can
send unmanned vehicles to explore the portals, which
people have now learned to make very well. It is also
not difficult to create something like a radio compass,
taking into account that as you dive into the portals, the
electromagnetic field intensity from earthly radio sta-
tions should decrease. And on the way back, it should
increase. Having got through the portal to some other
planet, in order to move further in the hidden Multi-
verse, you will need to use unmanned aerial vehicles to
search for anomalous zones on it, which are entrances
to portals that lead to other neighboring universes. And
so on. But all these problems are quite solvable.

And now we will show that the concept of the ‘ar-
row of time’ in the corrected version of STR is already
partially refutable, since although we will not restore
the cup mentioned by Hawking, we will be able to
move into the past and future time. For this, we will use
Fig. 7 and 8. In them, the positive branch of the vertical
coordinate axis corresponds to time t, measured in tar-
dyon (including our visible tardyon) universes by posi-
tive real numbers, and its negative branch corresponds

to negative time t in tardyon antiuniverses. Similarly,
the positive branch of the horizontal coordinate axis
corresponds to positive imaginary time® it, measured
in tachyon universes by positive imaginary numbers,
and its negative branch corresponds to negative time it
in tachyon antiuniverses. On the vertical axis of real
time t and on the horizontal axis of imaginary time it,
thick black arrows show our comparatively long-term
activity in tardyon and tachyon universes and anti-uni-
verses. And thin KpacHBIMH M CHHHMH CTpPEIKAMHU
mokasansl red and blue arrows show transitions through
portals (staying in which is short-lived) between neigh-
boring universes and antiuniverses.

Then we will consider the simplest options for
traveling to the future and the past, since they would be
very useful to us. Indeed, traveling to the future would
allow us to refuse to continue all types of our unsuc-
cessful activities and make them much more effective.
But after such a search for the most effective option for
activity, it will be necessary to return to the original
state in order to start doing something differently and
to do this. Traveling to the past would also be useful if,
despite the search for an acceptable option for subse-
quent activity, it still turned out to be bad. Then it would
be necessary, again having returned to the past, to
somehow correct it. Therefore, having received the op-
portunity to travel through time, people could make
their lives much more successful and happier. And
since such searches for happiness are often a rather in-
timate activity, it would obviously be useful to begin
them with the transition from our tardyon universe
through the necessary portal to one of the neighboring
tachyon universes or antiuniverses, since our activity in
them is not visible from our tardyon universe due to the
fact that time in them flows in mutually perpendicular
directions®*. And we will have to move to the tachyon
universe if we are interested in something in the future.
And we will have to move to the tachyon antiuniverse
if we need to do something in the past.

1nitial

rocess 1n
tarayon

universe

‘]

~__Universc

—’

it
ortals

a lagging

TOCess In
tarayon

Fig. 7. Possible route of travel to the past time

32 And if at least one portal on Earth ended in open space, then
there would have been no air, no water, no anything else on
Earth, like on the Moon or Mars.

33 Despite the fact that the physical reality of imaginary num-
bers is denied in the generally accepted version of SRT, the
term ‘imaginary time’ is used in modern physics. For exam-
ple, in [95] Hawking writes: “Attempts to unify gravity with

quantum mechanics have led to the concept of imaginary
time”.

34 On the essence of imaginary time, Hawking holds the same
opinion: "Imaginary time is a new dimension at right angles
to ordinary real time" [95].
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And Fig. 7 shows one of such simplest routes of
travelling to the past time by successive travelling
through portals through universes and antiuniverses of
the hidden Multiverse. As it can be seen, this journey
starts from the origin of coordinates, where in our visi-
ble tardyon universe there are conditionally two groups
of researchers who spend the same biological time on
the same duration of activity. And one of these groups
of researchers through the portal (shown by the thin red
arrow), moves to the tachyon antiuniverses and stays in
it for some time (corresponding to the required lag time
on the axis of imaginary time it, shown by the thick
black arrow). All this time it is invisible from our tar-
dyon universe, since imaginary time it is perpendicular
to real time t. Then it returns to our tardyon universe
through the same or another portal (shown by the thin
blue arrow) and completes the same work in the same
time as the second group of scientists remaining in the
tardyon universe. The duration of the activities of both
groups in our tardyon universe is shown by thick black
arrows of different lengths, which would both have to
be on the actual time axis t. But to make the figure more
understandable, we have conventionally placed the
short thick arrow next to the long thick arrow. And as a

result, both groups of researchers, having spent the
same amount of time on their identical activity, will
nevertheless finish it in our tardyon universe at differ-
ent times. Thus, the effect of delay was obtained due to
the travel into the past time of one group of scientists
relative to the other. Naturally, the same result can be
obtained using other routes of travel through the Multi-
verse.

Fig. 8 shows another version of the time travel
route, which differs from that shown in Fig. 7 in that
this travel is carried out into the future. As in the previ-
ous case, it begins with the movement of the first group
of researchers from the origin of coordinates, but in the
opposite direction - through the portal shown by the
thin red arrow into one of the (see Fig. 5) neighboring
tachyon universes i1. Then this group of researchers
spends some time, corresponding to a given interval of
advance time, in the tachyon universe iz and through
another portal (shown by the thin blue arrow) moves to
the next tachyon universe iz in the same dimension v.
And from it through the third portal (shown by the thin
red arrow) moves to the third tachyon universe iz in the
same dimension v.
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Fig. 8. Possible route of travel to the future time

And finally, from this third tachyon universe is.
with a triple time advance (obtained due to successive
visits to three tachyon universes) returns to our tardyon
universe via the portal shown by the thin blue arrow.
But with some lead over the second group of research-
ers, who were in our tardyonta universe all the time.
And therefore, when both groups, having spent their
equal biological time on their activity, finish it, it will
turn out that they finish it at different times. And such
a result can be interpreted as follows: the group of re-
searchers who traveled through the hidden Multiverse,
was ahead in time of the group of researchers who did
not leave our tardyon universe, i.e., they traveled into
the future. The same effect, naturally, can be obtained
using other time travel routes.

5. Conclusions

So, in the article by the analysis of numerous ex-
isting in the nature and created by people processes it is
experimentally proved and theoretically explained that
the version of SRT studied in all textbooks of physics
is incorrect, as in it:

o relativistic formulae obtained by its authors
are incorrect and incorrectly explained;

e the postulated principle of non-exceeding of
the speed of light, used by the authors of this version of
SRT because of inability to explain and correct the rel-
ativistic formulas received by them, is incorrect;

e the conclusions about physical unreality of im-
aginary numbers and about existence in the nature of
our visible universe, in which everything existing is
measured only by real numbers, made from the re-
ceived by them incorrect relativistic formulas, are in-
correct.

Therefore physicists, forced according to the in-
correct version of SRT to search for explanations of all
physical problems in our only visible universe, could
not explain much. They could not explain dark matter
and dark energy, they could not discover dark space,
they could not solve the problem of baryonic asym-
metry and many other problems. For the same reason
physicists still cannot explain the physical phenomenon
of time and why it is unidirectional. They even created
a special term for this concept 'time arrow'. But they are
not sure that this term is irrefutable.

And the article refutes this term. For this purpose
the corrected version of SRT was used, in which:

e the physical reality of imaginary numbers is
experimentally proven and theoretically explained;

e by the experimentally proved principle of
physical reality of imaginary numbers the principle of
non-exceeding the speed of light was refuted and thus
it was proved that the speed v gives rise to three addi-
tional spatial dimensions;
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e it was found out that there exists in Nature a
six-dimensional Multiverse containing about twenty
mutually invisible three-dimensional universes and an-
tiuniverses, whose position in the Multiverse space is
determined by three additional dimensions.

It is explained that antimatter in the Multiverse is
located in the antiuniverses, which are antipodes of
other universes. In the same antiuniverses there are an
anti-time, which is opposite to time of other universes.
Examples of use of this anti-time are given, allowing
already now to move both in the past and in the future
time. And the existence of anti-time corrects the under-
standing of the phenomenon ‘arrow of time'.

But anomalous zones in different countries on
Earth may have different service advantages and disad-
vantages. Therefore, different countries may use differ-
ent portals and different time travelling routes using
them. And it will allow to get more valuable infor-
mation about portals. Astro-geophysical researches of
portals [99]-[115] made as a result of such time-travel-
ling in our hidden Multiverse will allow to create time
machines imitating on the Earth stay of people in por-
tals. And this will significantly increase the effective-
ness of scientific research and the corresponding accel-
erated intellectual and economic development of our
entire human civilisation.
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OCOBEHHOCTH OCYHIECTBJEHUS CIIOPTUBHOM IOArOTOBKH IO OTAEJIbHBIM
CIIOPTUBHBIM JUCIUIIVIMHAM 110 BUY CIIOPTA JIEI'KAS ATJIETUKA
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FEATURES OF IMPLEMENTING SPORTS TRAINING IN SPECIFIC SPORTS DISCIPLINES IN
THE SPORT OF ATHLETICS

Gevorgyan N.
Ph.D. Associate Professor
State Institute of Physical Culture and Sports of Armenia, Yerevan, Armenia

AHHOTAIHUSA

B naHHOIi cTaThe B OCHOBHOM paccMaTpHBaIOTCsl 0COOEHHOCTH OCYILECTBICHHS TNIAHUPOBAHUS CIIOPTHBHOM
MOATOTOBKH I10 JIETKOM aTJIETHUKE.

BaskHelneM KOMIIOHEHTOM SIBJISIETCS BbI60p COOTBETCTBYIOIIUX yCJ'IOBI/II7I " CPpEACTB [JIs TPOBCACHUSA MOI-
TOTOBUTEILHBIX 3aHATHH U YCOBCPIICHCTBOBAHNA PA3JIMIHBIX METOJ0B pa6OTBI C IOHBIMH aTJICTaMH.

AKHeHTpr;I OEJIM U HAMCYCHHBIC 3a1a4n CHOpTI/IBHOﬁ MOATOTOBKHU ONPCACIIAIOTCSA Ooiee KOHKPCTHBIC MC-
TOJAbI, C IOMOIIBIO KOTOPBIX YCOBCPIICHCTBYIOTCA CIIOPTUBHBIC YMCHUS U HABBIKU KaK B PIHZ[HBH,I[yaJ'ILHOﬁ TakK "1
B TPYIIIIOBOIT paboTe I0HBIX aTJICTOB.

OCHOBHBEIMH 3aJadyaMi SBJIAIOTCA IIOATOTOBKA BLICOKOKBaJ‘II/I(I)I/IL[I/IpOBaHHLIX CIIOPTCMCHOB U C60pHBIX KO-
MaH/J, TOATOTOBKA HHCTPYKTOPOB 1 Cy,I[eﬁ I10 JIETKOH aTJIETHKE.

B cratbe ocoboe BHUMaHUE YACICHO TeOpeTquCKOﬁ MOJATrOTOBKC JICTKOATJICTOB, a TAKXKC TICUXO0JOTHYECKON
TMOATOTOBKE CIIOPTUBHBIX KOMaH/I.

s ycnemHoW paOoThl ¢ IOHBIMU aTjeTaMHu OOJIBbIIOC 3HAYCHUE MMECT MEPUOTUYSCKas M OOBCKTHBHAS
OIICHKa MX NOATOTOBJICHHOCTH Ha MNPOTXKECHUUN BCCTO TPCHUPOBOYHOI'O MPOIICCCA, a TAKIKEC CO3HATCIBHOEC OTHO-
MEHNUE CIOPTCMEHA K TPECHUPOBKAM Ha BCEX dTalax COBCPIICHCTBOBAHUA.

Abstract

This article primarily examines the features of planning athletic training in track and field.

A key component is selecting appropriate conditions and methods for conducting preparatory sessions and
improving various techniques for working with young athletes.

By focusing on the goals and outlined objectives of athletic training, more specific methods are determined
to enhance athletic skills and abilities, both in individual and group settings for young athletes.

The main objectives include the preparation of highly qualified athletes and national teams, as well as the
training of instructors and referees in track and field.

The article pays special attention to the theoretical preparation of track and field athletes, as well as the psy-
chological training of sports teams.

For effective work with young athletes, periodic and objective assessment of their readiness throughout the
training process is of great importance, as is the athlete’s conscious attitude toward training at all stages of im-
provement.

KiroueBble ciioBa: CIIOPT, CIIOPTUBHAA MOATOTOBKA, JICTKAA aTJICTHKA, CIIOPTUBHAA HIKOJIA, IPAKTUYCCKUE U
TCOPETUYCCKHUC 3aHATHA, OpFaHI/ISaHI/IOHHO-HG,I[aFOFI/I‘ICCKI/Iﬁ npouecce, noAroToBka CnopTCMeHa, HEPUOANICCKAL
1 00BbEKTHUBHAS OLICHKA, ICUXO0JIOTNYCCKas MOAroTOBKa CIIOPTCMEHOB.

Keywords: sport, sports training, athletics, sports school, practical and theoretical classes, organizational and
pedagogical process, athlete training, periodic and objective assessment, psychological training of athletes.

OnHIM U3 BKHEUITUX YCIOBUH YCIIEITHOTO OCY-
LIECTBJICHUSI CIIOPTUBHOM MOAIOTOBKU SIBJISIETCS IIpa-
BUJIbHOE IIaHUpoOBaHue. IlnaHnupoBanue cnopTUBHON
MOJArOTOBKU — 3TO NPEABUACHUE YCIIOBUM, CPEICTB U
METOJIOB pELIEHUs 3a7ady, KOTOpbIE CTaBATCSA IEpeN
MpPOLECCOM CHOPTUBHOW MOATOTOBKHU, MNpPEIBUICHUE
TEX CIIOPTUBHBIX PE3YJIBTATOB, KOTOPHIE TOJKHBI OBITh
JIOCTUTHYTHl cropTcMeHamu. [IpaBUIBHO CIIIaHHPO-
BaTh IOATIOTOBKY IOHBIX CIIOPTCMEHOB — 3TO 3HAYMT,

HCXO/A W3 aHaJM3a OCOOCHHOCTEH JaHHOTO KOHTHH-
TeHTa CIIOPTCMEHOB (MJIM OJHOTO CIIOPTCMEHa), HaMe-
TUTH OCHOBHBIE TIOKA3aTeJIN B IPOIIECCE MOATOTOBKH U
pacrpeieNuTh UX BO BPEMEHH.

[TmanupoBanne y4eOHO — TOATOTOBHUTEIHFHOTO
mporecca B CHOPTUBHOW HIKOJE OCYLIECTBIAETCS B
cieyronmx GopMax: MepcreKTHBHOE (MHOTOJIETHEE),
TeKyIee (ToMUYHOE), ONepaTUBHOE.
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OCHOBHBIMH JOKyMEHTaMH IUIAHUPOBAHHUS SIBIIS-
I0TCS TPYIIIOBBIC ¥ HHANBUYaIbHBIE TIEPCIICKTHBHBIE
TUTaHbI TOJATOTOBKH IOHBIX CIIOPTCMEHOB.

Ucxons w3 neneid u 3ajgady CIOPTUBHOM IMOATO-
TOBKH, TPEHEP ONpeeNIsieT KOHKPETHBIE 3a]a4k, KOTO-
pble TIPEJICTOUT PELINTh B UTOTE MHOTOJIETHEH TPEHH-
POBKH U Ha OT/ENBHBIX €€ dTamnax.

OCHOBHBIE 3a/1a4U:

1. VYkpemseHue 3710pOBbs, TapMOHHYHOE IIPO-
JIOJDKUTENIbHOE (PU3NUECKOE Pa3BUTHE CIIOPTCMEHOB.

2. TlogrotoBka  BBICOKOKBATH(HUIIMPOBAHHBIX
CIIOPTCMEHOB JUTA COOPHBIX KOMaH[.

3. TloaroroBka HMHCTPYKTOPOB — OOLICCTBEHHH-
KOB U CyZIeH 10 JETKOM aTJIETUKE.

4. TlpuoOpereHHe TEOPETUUECKUX 3HAHUHA IO
CIIOPTHBHOW TPEHUPOBKE, OCHOBaM (DH3HMOJIOTHH, JIe-
4eOHOW (U3MUYECKOH KYNIBType, NCHXOJOTHMH CHOpTa
[6].

BakHBIM yCIIOBHEM BBHIITOJHEHUS! TTOCTABICHHBIX
3a]a4 SABJISETCS CUCTEMAaTHYECKOE TPOBEICHUE ITPAKTH-
YECKUX U TCOPETHUCCKUX 3aHHTHﬁ, KOHTPOJIbHBIX
YIpa)KHEHHH, BOCCTAHOBUTEJIBHBIX MEPOTPHATHH, pe-
TYISIPHOE Y9acTHE B COPEBHOBAHMUSX.

[ToaroroBuTenbpHAS MPOTrpaMMa OXBATHIBAET BCIO
CHCTEMY IOATOTOBKH CHOPTCMEHOB (JITKOATJIETOB), a
MMEHHO:

®  TEOPETHUYECKYIO
TEXHUYECKYIO
TaKTHYECKYIO
0011ePU3UIECKYIO
CICIHMATIbHO — (U3UUECKYIO
TICHXOJIOTUYECKYIO0
COPEBHOBATENBHYIO

Pe3ynpraToM peanmm3anuu  ITOATOTOBHTENIHHOM
MPOTPaMMBI SIBIISETCS:

e (QopmupoBaHHE yCTOWYMBOTO MHTEpEca K 3a-
HATHSAM

e (QopMHpOoBaHHE IIMPOKOTO KPyra JIBUTaTellb-
HBIX yMeHI/Iﬁ 1 HaBBIKOB

o OCBOCHHEC OCHOB TEXHHUKH IO BUIY CIIOpTa
NErKasl aTjIeTUKa

® BCECTOpOHHEEe pa3BUTHE (UIUUECKUX KaueCTB

®  YKpeIUICHHE 3I0POBbS

e 0TOOp MEPCIEKTHBHBIX IOHBIX CIIOPTCMEHOB
JUTSL JanbHEHINX 3aHATHH 110 BUy criopTa JIErKas aT-
neruka [1]

CoBpeMeHHasi cucTeMa MOATOTOBKHU JIETKOATIIETA
SBJISIETCS  CJIOXKHBIM, MHOTO(AKTOPHBIM SIBICHHEM,
BKJTFOYAOLIMM II€JIH, 3a]]a4H, CPEJICTBA, METO/IbI, Opra-
HHU3alMOHHbIE (OPMBI, MAaTEPHAILHO — TEXHHYECKHE
YCIIOBUSI | T. I1., 00ecrieunBarolee OpraHu3aloHHO —
neﬂarornquKnﬁ IIpo1ECC MOATOTOBKH CIIOPTCMECHA K
COPCBHOBAHUAM U JOCTHKECHNWE UM HAMBBICIINX CIIOP-
THUBHBIX ITOKa3aTenei.

CrnopTuBHas MOJArOTOBKA SBISETCSI Ba’KHBIM CTH-
MYJIOM JJIsl MOJIO/IBIX CHOPTCMEHOB, MOBBIIIAET CTPEM-
JICHUE TPEHUPOBATHCSI YIIOPHO U HACTOWYHBO, BKJIA/IbI-
BaTh BCE CHJIBI B IOCTH)KEHHU LienH. B To xe Bpems cu-
CTeMaTH4eCKHe 3aHATHS CIOPTOM — 3TO MOLIHBIN (ak-
TOp, CIIOCOOCTBYIOIIMH Pa3BUTHIO JIyUYIIUX YeIOBede-
CKHUX Ka4yecTB.

B TOATOTOBKE JICTKOATIIETOB BAXXHYIO POJIb HI-
paet TeopeThyeckas MoAroToBKa, KOTopas BKII0YaeT:

e 0O0mIHUE MOHATHUS O CUCTEME (PU3UIESCKOTO BOC-
MMUTAHAS U TEOPUH CIIOPTa

e 3HAaHWE TCOPHWU M TPAKTHKH JIETKOATIEeTHYe-
CKOTO CITOpTa

e 3HaHHME NEPCIEKTHB pPa3BUTHA (UIUUECKOH
KyJIBTYPBI ¥ CIIOPTa B CTPaHe U B MUPE

e 3HAHME BOINPOCOB ICUXOIOTMYECKOM MOATO-
TOBKH CIIOPTCMEHOB

Bo Bpemst pabotsr co crynearamu [ UDOKCA mbr
MOJUYEPKHYJIH TJIaBHYIO YacTh MOATOTOBKH JIErKoatie-
TOB — 3TO (pu3HUYecKast HOATOTOBKA, HAIIpaBJICHHAs Ha
pa3BUTHE U BOCIIUTAHWE OCHOBHBIX JBHTATEIbHBIX Ka-
YECTB CIIOPTCMEHA. BhICIINX pe3yIbTaTOB B JIETKOM atT-
JeTHKE JOOUBAIOTCS KaK MPaBUIIO, CTIOPTCMEHBI, KOTO-
pBIe BCECTOPOHHE (PH3UUIECCKH PA3BUTEHI.

®dusnueckas MOATOTOBKA — 3TO BUJA CIOPTUBHOM
MIOJIrOTOBKH, KOTOPBII1 HAIIpaBJICH HA MPEUMYIIIECTBEH-
HOE pa3BUTHE IBHUIATENILHBIX KaueCTB JIETKOATIETOB!
CHJIBI, OBICTPOTBHI, BEIHOCIINBOCTH, JIOBKOCTH, THOKOCTH
U JIPYTHX, a TaKKe Ha YKpeIUIeHue 310poBbs [3].

CneunanpHass ¢uzudeckass mnoxaroropka (COII)
JeTKoaTieTa MOJDKHA OBITH HAIlpaBIICHAa HA Pa3BHTHE
OTIEIBHBIX MBIIICYHBIX TPYIIIT CIIOPTCMEHa, IIPHOOpe-
TEHHE UM TeX JIBUTATEIbHBIX HABBIKOB, KOTOPHIE HEMO-
CPEICTBEHHO OOECIIEYNBAIOT YCIICITHOE OBJAJICHHUE
TEXHUKOW M POCT pe3ylbTaTOB B HM30paHHOM BHIE
cnopra [1].

B cBOMX MHOTOYHCIICHHBIX KOHIIEHIIMSX, MOCBS-
IIEHHBIX PACCMOTPEHUIO JIMYHOCTH HWHAMBUIA Kak
OrpaHuYCHHON menocTHocTH, Amiep (Anbdpen An-
nep: VHauBHyanbHas TEOPHs JIMYHOCTH) BBIBEJ €0
U3 caMoil KH3HH, a UMEHHO U3 TOTO 0OCTOSATENIbCTBA,
YTO JKU3HB HEBO3MOXKHO MIPEACTABUTH cebe Oe3 Hempe-
PBIBHOTO IBIDKCHHS B HATIPABICHUH POCTA U Pa3BUTHAL.
ToNBKO B ABMKCHUH 10 HATIPABIICHUIO THIHOCTHO 3HA-
YUMBIM TeTISIM WHIUBUAYYM MOXKET OBITh BOCIIPHHST
Kak eIMHOE U caMocoriiacyrouieecs uenoe [5].

YTBepkIasi, 9To YEIOBEK CTPEMHUTCS K COBEPIIICH-
CTBY, AJIep UCXOIMI U3 COOOPaKeHMS, YTO JIIOIAHN He
OTTAJKUBAIOTCS OT BHYTPEHHUX MJIM BHELTHUX ITPUYHH,
a CKopee TAHYTCS BIIEped — OHM BCErJa HaxoIATCs B
JBIDKCHUHM K JIMYHOCTHO 3HAYMMBIM >KU3HEHHBIM Iie-
v [4].

Ienu, KOTOpBIE CIIOPTCMEHBI CTaBAT Iepea coboii,
a TaKKe MHIUBHUIyaTbHBIC ITyTH WX JOCTIDKEHUS JAIOT
KITI0Y K MIOHUMAHHUIO TOTO, KaKOe 3HAYCHHE OHH IPH-
JTAFOT CBOCH KH3HH.

JKu3HeHHBIE 1IeN B 3HAYUMOW CTETIeHH BHIOMpa-
FOTCSl MHAWBUAYAIBHO, a CIEIOBATEIbHO, B MOCTOSH-
HOM CTPEMJICHHH K COBEpIICHCTBY. CIIOPTCMEH JOI-
JKeH YMeTh IUTAaHUPOBATh CBOU JICHCTBUS U ONIPEIEIIATh
cobcTBeHHYIO cyap0y. JlocTrrass HaMeueHHBIX IeleH,
OH HE TOJIFKO MOBBIIIAET CAMOOIIEHKY, HO TaK)Ke HaXo0-
JIUT CBOE MECTO KaK B CIIOPTE, TaK U B )KU3HU.

Hamm Ob11 co3maH IpynmoBOW TOAMYHBIN IUTaH
TPEHUPOBKU CTYIEHTOB.

1. Kparkas xapakTepHcTHKa IpyINIbl 3aHUMAO-
muxcs (Bo3pacT, CHOPTHBHBIN pa3psijl, YPOBEHb CIOp-
THUBHBIX JIOCTIKCHUH, YPOBEHb (PM3UUECKOH, TEXHUYE-
CKOHM, TaKTHUECKON M BOJIEBOM MOATOTOBIEHHOCTH 3a-
HUMatomuxcs). OCHOBHbIE HENOCTaTKH B MOJITOTOB-
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JICHHOCTH: COCTOSHHE 30pPOBbS, YPOBEHb (hHu3HUC-
CKOTO Pa3BUTHS U JPyTHe AaHHbBIC (0 YCMOTPEHHIO
TpeHepa U BpaJa).

PaccmarpuBaemas HamMu KoMaHza 1Mo 0ackeTOoIy
cocTosuta u3 cryneHtoB (18 — 19 ner). Komanna
B IIPEBIAYIIEM CIIOPTHBHOM CE30HE 3aHsIa YeTBEPTOE
Mmecto B EpeBaHe B MeXBY30BCKUX COPEBHOBaHHSX B
CBOEU BO3PACTHOM TpyIIIIE.

Llenbro CHOPTUBHOM OATOTOBKHM OBLIO Ha OCHOBE
BO3pacTaHMsl YPOBHsS Pa3HOCTOPOHHEH MOJTrOTOBJIEH-
HOCTH BOWTH B TPOHKY CHIbHEHIIHNX 0acKeTOOIBHBIX
KoMaH/ . EpeBana B cBoel BO3pacTHOM IpyIIIe.

[IpoBommMch KOHTPOJIBFHBIE HOPMATHBEI (00IIast
¢uznaeckas moaroroska (ODII) — Ger, IPBDKOK B BBI-
COTy C MECTa), CIleIabHas (PU3NIEcKas IOATOTOBKA
(CII) — 6pocok MsT4a B KOP3UHY C JATBHETO PacCTOs-
HUs, mrpadHble Opockyu, mepenaya Msiua, BeICHHUE U
OpOCOK Msua B KOP3UHY U TaK jaaee.

Jnst ycriemHoi paboThl ¢ IOHBIMU CIIOPTCMEHAMH
OoJIbIlIOE 3HAUCHHE MMEET NepHOoANYecKas U 00bek-
THUBHAas OEHKA UX MOATOTOBJIICHHOCTHU HAa MPOTAKCHUU
BCETr0 y4eOHO — TPEHHPOBOYHOTO mporecca [6]. Ax-
LEHTHPYETCsl BIAICHHUEC COBEPIICHHONW TEXHUKOW —
Hanbolee paruoHAIBHEIM H 3(Q(QeKTUBHBIM crtocoOoM
BBITIOJTHEHUS YIIPAXKHEHHH.

[lox coBeplIeHHON TEXHUKOM CleyeT IOHUMATh
pasyMHO OOOCHOBAaHHBIE M IIEJIECOOOpa3HBIC IBHXKE-
HHSI, CIIOCOOCTBYIOIME AOCTH)KEHHIO BBICHIUX CIOP-
TUBHBIX pe3yJsibTaToB. [Ipu aTOM cienyeT Bcerna y4u-
ThIBaThb UHAUBUAYAJIbHBIC OCO6eHHOCTI/I CIIOPTCMEHA, a
TaKKE YCJIOBUSA, B KOTOPBIX MPUXOJUTCA BBINOJIHATH
JBUKECHUS.

PaHI/IOHaHLHaﬂ CIIOPpTUBHAsA TCXHHUKA HC TOJIBKO
npaBWiIbHASL, 000CHOBaHHASA (OopMa IBIKCHHUS, HO U
YMEHHE TPOSBIATH 3HAUUTEIbHbBIEC BOJIECBBIC M MBIIICY-
HBIC YCHIIVSL, BBITTOJIHATE JBMKEHUS OBICTPO, BOBpPEMS
pacciabiIsiTh MBIIIIIBL.

Beicokast ciopTrBHas TeXHUKA Oa3upyercs Ha OT-
JUYHOW (PU3NIECKON MOJTOTOBKE CIIOPTCMEHA; YTOOBI
OBJIAJIETh COBPEMEHHOW TEXHUKOW, OH JOJDKEH OBITh
CHJIBHBIM, 6I)ICTpI>IM, JIOBKHUM, FI/I6KI/IM, BBIHOCJIUBBIM.

OpHUM U3 YCHEIIHBIX YCIOBHH YCIEIIHOTO OBJa-
JeHus: 9PEeKTUBHON TEXHUKOW SIBISIETCS] CO3HATENb-
HOE OTHOIIEHUE CIIOPTCMEHa K TPEHUPOBKAaM Ha BCEX

JTamax COBEPIICHCTBOBAHMS, OCMBICIHBAHHS WMH
Kaxaoro aerxkeHus. CIIopTCMEH He TOJDKEH CIIEeTIo KO-
MMPOBAThH ABMKCHHS WU O€3TyMHO CJIEIOBATh YbHUM —
6o coBeram. OH IOIKEH OCO3HATH, IOYEMY Ta TEX-
HUKa, KOTOPYIO OH MPHUMEHSCT, ACHCTBUTEIBHO SIBIIS-
eTCsl palluOHaIbHOM [2].

Mbl peKOMEHIyeM YCHIUTh TCHUXOJIOTHYECKYIO
MOJITOTOBKY FOHBIX CIOPTCMEHOB, BKJIFOYasl OOIIYIO
MICUXOJIOTHYCCKYI0 (KPYTJIOTOJMYHYI0) IOJATOTOBKY,
TICUXOJOTHYECKYI0O K COpPEBHOBAHHSIM U YIIpaBJICHUE
HEPBHO — IICHXOJIOTUYECKHM BOCCTAHOBJICHHEM
CIOPTCMEHOB. B X07e moaroToBku GOpMHUPYETCs BHI-
COKUI1 ypOBEHb COPEBHOBATEIBHOM MOTHUBALIUHU, COPEB-
HOBAaTeJIbHBIC YEPTHl XapaKTepa, IPeacOpeBHOBATEINb-
Hasi M COpPEBHOBATENbHAs SMOLMOHAIBHAS YCTOHYH-
BOCTB, CIIOCOOHOCTb K CAMOKOHTPOJIIO U CAMOPETyIIsi-
LMY B COPCBHOBATEIBHON 00CTaHOBKE. B X071€ moaro-
TOBKM K KOHKPETHBIM COPCBHOBaHHSM (HOpMUpYETCS
CrielanbHas TCUXOJoruueckas OoeBasi TOTOBHOCTH
CIIOPTCMEHA Nepe]l BEICTYIUICHUEM, XapaKTepHU3yIola-
ACA YBEPECHHOCTHIO B CBOUX CHUJIaX, CTPEMJICHUEM K T10-
Oene, ONTUMAIbHBIM YPOBHAM 3MOIMOHAIBHOTO BO3-
Oy KIIeHHS, YCTOMYUBOCTHIO YTIPABICHHUS ICHCTBUAMH,
SMOLMSIMH U TIOBEJCHHEM, yMeHHEeM 3(p(QEeKTUBHO BBI-
TIOJTHATH JACHCTBUS, HEOOXOIUMBIC TS TOOSTBI.
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According to the World Health Organisation (WHO), Globally 2.3 million children died in the first 28 days
of life in 2022. Some neonatal conditions can rapidly deteriorate and be fatal even without diagnosis. This research
aimed to develop an Al-based diagnostic model for predicting the prognosis of neonatal patients using routine
blood tests. The study involved live-born patients, including premature and full-term infants. To build the Al
model, we used Matlab software. Al model for the prediction of neonatal patients' prognosis is determined by the
high predictive accuracy (94%). The findings suggest that routine blood tests may provide more information that

can help predict the prognosis of neonatal patients.

Keywords: Neonatal care, machine learning, prognosis prediction, disease diagnosis, intensive care, Al

model for patient’s prognosys.

Introduction: According to the World Health Or-
ganisation (WHO), Globally 2.3 million children died
in the first 28 days of life in 2022. There are approxi-
mately 6500 newborn deaths every day, amounting to
47% of all child deaths under the age of 5 years. New-
borns cannot communicate their symptoms, which
makes early diagnosis of disease difficult. Many neo-
natal diseases may not be apparent at birth. Some neo-
natal conditions, such as sepsis, internal bleeding, or
cardiovascular diseases, can rapidly deteriorate and be
fatal even without diagnosis.

Various studies have shown that routine blood
tests may contain additional information that is not
available to the doctors and that an Al system may be
able to uncover (Simon Podnar at all. University Med-
ical Center in Ljubljana)

The goal of our research was to create an artificial
intelligence-based model for predicting the prognosis
of neonatal patients using the newborns routine blood
tests.

Main part:

The study was retrospective, data was retrieved
from the patient medical documentations In full com-
pliance with the principles of medical ethics. Patients
were treated in the neonatal intensive care unit of the
Thilisi Clinic “Pineo” Perinatal Center (2023-2024
year).

The medical documentations of 81 live-born pa-
tients were studied. Female 44, male 37, premature 60,
full-term newborn 21, recovered 61. died 20. For creat-
ing Al model we used only the routine blood tests that
were performed on all newborns within 8 hours of birth
(Table 1).

Table. 1.
Routine tests used for the Al model.
Parameters for the AI Model
Parameter Units Parameter Units
WBC 103/ ulL RDW-CV %
RBC 10¢/uL PLT 103/ ulL
HGB g/dl MPV fl
HCT % Neut %
MCV fl LYMPH %
MCH pg MONO %
MCHC g/dl Eosino %
ABO - Glucose mmol/l
CRP mg/l
To build the Al model, we used a classification Results:

(Supervised machine learning method). As a software
tool Matlab was used (Classification learner App). Af-
ter pre-processing the data (routine blood tests results
of 81 patients) machine learning model was build using
5 fold cross-validation and was trained using various
statistical methods.

Various statistical methods were used to train the
model (Linear SVM, Quadratic SVM, Cubic SVM,
ALL SVMs, Coarse Gaussian, Fine Gaussian, medium
Gaussian, Neural Network). The best results were ob-
tained using Optimizable SVM, Al model for neonatal
patient's prognosis is determined by the high predictive
accuracy (94%). The model was exported and checked
using the new data (figure 1).
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Figure 1. True positive and False positive rates of the Al model.
Conclusion: 4. Kwok, T.N. C. et al. Application and potential

We have created Al powered predictive model for
the predicting prognosis of neonatal patients based on
blood routine tests. The model is characterized by high
predictive accuracy (94%). The study is significant be-
cause it used only routine blood tests, conducted on all
patients in the clinic, to develop the Al model. The find-
ings suggest that these tests may provide more infor-
mation that can help predict the prognosis of neonatal
patients. This advancement will greatly aid clinicians in
identifying at-risk groups and, through intensive moni-
toring, reduce complications and mortality rates.
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Currently, there is an intensive development of navigation and information systems (NIS), particularly their
integration into the maritime safety system. Special emphasis is placed on their role in reducing the number of
maritime incidents, improving the efficiency of routine operations, and ensuring the speed and promptness of
decision-making in complex navigational situations. In this study, the authors have conducted an analysis of one
of the most advanced types of NIS - the Electronic Chart Display and Information System (ECDIS).

The Electronic Chart Display and Information System has brought about a true revolution in the field of
maritime navigation, providing an unprecedented level of accuracy and efficiency.

Keywords: Navigational information systems, electronic chart display and information systems, shipping,

maritime safety, ECDIS.

Introduction. Modern maritime navigation is a
complex field that requires a high level of coordination,
effective management, and proper maritime safety as-
surance. The development and improvement of tech-
nologies contribute to the enhancement of navigation
processes, the reduction of risks associated with emer-
gency situations, and the minimization of human factor
influence. One of the key achievements in the maritime
industry is the implementation of navigation and infor-
mation systems (NIS), which integrate advanced tech-
nologies for the collection, processing, and analysis of
navigational data, thereby improving vessel traffic
management efficiency and the overall level of mari-
time safety. The necessity of using such systems is in-
creasing due to the active expansion of maritime trade
routes and the growing volume of maritime transporta-
tion [1].

The role of navigation and information systems
(NIS) in modern maritime navigation is to ensure fast
and convenient access to information regarding the
state of the marine environment, weather conditions,
the current location of vessels, and potential threats.
The main components of NIS include Electronic Chart
Display and Information Systems (ECDIS), Automatic
Identification Systems (AIS), radar technologies, and
satellite communication tools. Their integration creates
a unified, comprehensive platform that facilitates effec-
tive decision-making support for both ship captains and
dispatchers [2].

The information received on the bridge during the
execution of key ship operations may include data re-
lated to navigation, collision avoidance, vessel control,
as well as its safety and security. During operations, the
bridge may receive hundreds of alarm and warning sig-
nals. To avoid misinterpretation of the data provided by
the Electronic Chart Display and Information System
(ECDIS), the following recommendations can be fol-
lowed:

1. It is necessary to thoroughly familiarize oneself
with the symbols and abbreviations used in the ECDIS
installed on the vessel.

2. One should not assume that the actual location
of the vessel precisely corresponds to its representation
on the electronic chart or that it is always within the
95% allowable position error.

3. It should not be assumed that the vessel’s course
and speed fully match the track angle and speed dis-
played on the information panel.

4. It is important to consider the errors and limita-
tions of radar stations (RADAR) and Automatic Target
Recognition Systems (ARPA), which may affect the
display parameters of objects.

5. One should not assume that increasing the scale
of the electronic chart automatically improves its level
of detail and accuracy.

6. The scale and loading of electronic charts
should be selected in accordance with the requirements
of safe navigation.

7. Itis essential to use navigation information sen-
sors that are best suited to the current situation.

Additionally, modern navigation and information
systems (NIS) are equipped with user-friendly inter-
faces designed for ease of use, ensuring intuitive data
visualization. This allows the crew to respond quickly
and accurately to changes in the navigational situation,
which, in turn, helps reduce the risk of potential errors
[5].

Main part. It was only in the 1970s that the tech-
nologies used in shipping and the creation of electronic
charts began to approach various navigation systems,
making it possible to realistically dream about the im-
plementation of this idea. By the late 1970s, computer
technologies had already appeared on ships, elevating
navigation accuracy to a higher level. Therefore, by the
early 1980s, it became clear to the International Hydro-
graphic Organization (IHO) that the future belonged to
digital technologies.

By the mid-1980s, the North Sea Hydrographic
Commission, which at the time held a leading position
in the field of maritime navigation development, began
working on defining what was initially referred to as
the electronic chart plotter system. Much later, a new
concept was introduced, incorporating a crucial and
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powerful word—"information." This ultimately led to
the emergence of the now well-known and widely used
term ECDIS, which continues to play a vital role in the
maritime industry. It is hoped that this device will be
utilized for a long time to come, ensuring and maintain-
ing maritime safety at a sufficiently high level.

It is important to emphasize that until 1985, all
these developments and advancements were carried out
independently by various companies and countries,
without a unified plan and with differing standards. It
was only in 1985 that the International Maritime Or-
ganization (IMO) began to show its interest in ECDIS.
This interest was primarily driven by the need to estab-
lish uniform standards for all systems to enable the re-
liable and safe use of electronic charting in ship navi-
gation on an international scale.

When considering the history of ECDIS develop-
ment as a significant breakthrough in recent years, there
is a natural desire to look into the future, at least the
near future. And the first thought that comes to mind is
artificial intelligence, sometimes referred to as a "digi-
tal twin."” This digital twin theory provides a connection
between a real and a virtual object, raising questions
about how future intelligent maritime navigation de-
vices will operate—who will implement decisions and
who will oversee their execution.

Thus, this "twin™ will fully process all stages of
navigation along a vessel's route using existing models,
simulations, and algorithms, selecting the safest path
while taking into account all aspects, from navigation
to weather conditions along the maritime route, and
even handling all necessary considerations when sail-
ing in port waters.

In this way, we see that both the history of ECDIS
development and its future have always been aimed at
ensuring maritime safety by striving to integrate all
navigation bridge information into a single system.

ECDIS can easily become overloaded with infor-
mation, making the information load on the navigator a
real hazard. It is necessary to train navigators as opera-
tors capable of working under multitasking conditions
and managing an intense flow of diverse information.
To mitigate information overload, it is recommended to
use large ECDIS screens and take advantage of the pas-
sage plan saving function.

The purpose of ECDIS is to assist navigation, not
to replace it entirely. Traditional navigator skills, such
as analyzing the navigational situation, plotting
courses, and determining position using various meth-
ods, remain essential and can be invaluable in case of
an ECDIS failure.

There are approximately 40 different ECDIS sys-
tems available on the market. While the format of nav-
igational information is standardized, the user interface
is not. Most systems include numerous advanced fea-
tures, settings, and customization options, often hidden
within multiple menu levels [2].

Since different types of Electronic Chart Display
and Information Systems (ECDIS) are installed on var-
ious vessels, many countries have introduced a manda-
tory specialized ECDIS course before a navigator as-
sumes duty on a ship to address the issues that arise
when operating different versions of these systems.

Some large shipping companies have chosen to stand-
ardize the use of equipment by selecting a single EC-
DIS provider for all their vessels, which significantly
simplifies crew training and improves the system’s op-
erational efficiency.

It is necessary to consider the possibility of unex-
pected or unintentional changes in ECDIS operation,
which may affect the functionality of the equipment
and the decision-making process of the watch officer.
Such changes may manifest as incorrect display of nav-
igational characteristics, errors in object detection dur-
ing route verification in voyage planning mode, im-
proper hazard signaling, or incorrect management of
the warning signal system.

One way to eliminate anomalies caused by system
failures in ECDIS is to compare the electronic chart
with its paper version, conduct a detailed study of sail-
ing directions and manuals, and perform thorough vis-
ual monitoring of the navigational environment.

Any navigational chart, including electronic ones,
should be approached critically, as cartographic data
may vary in terms of the time of creation, level of detail,
quality, and completeness. When using electronic
charts for navigational tasks, it is important to assess
the reliability of the information they contain.

It is evident that charts based on the latest hydro-
graphic surveys have a higher level of accuracy. Taking
into account the results of analysis and the evaluation
of confidence in a particular chart, it is necessary to se-
lect the safest route for the vessel's movement.

Conclusion

Undoubtedly, with the introduction of electronic
technologies in the maritime and inland waterway sec-
tors, considering the continuous growth of cargo traffic,
the level of water transport safety has significantly im-
proved.

It is gratifying to note that progress in this field
continues: navigation systems are being enhanced, ad-
ditional functions are being implemented, new stand-
ards are being developed, and requirements for equip-
ment are being standardized. This indicates that mari-
time safety continues to improve, contributing to the
protection of valuable cargo, the environment, and,
most importantly, human life.

The watch officer must not only be proficient in
using the Electronic Chart Display and Information
System (ECDIS) but also have a solid understanding of
the key issues that may arise during its operation, be
aware of possible ways to resolve them, and take every
opportunity to verify the system's accuracy. Traditional
navigation methods must remain relevant and be ac-
tively applied to ensure maritime safety.

Excessive reliance on ECDIS can lead to a loss of
responsibility for continuously analyzing the vessel's
position. A paradoxical phenomenon is observed in the
maritime industry: although modern technologies are
designed to enhance navigation safety, overconfidence
in their infallibility may, on the contrary, become a
cause of maritime incidents.
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