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BOTANY

T'PUBKOBBIE 3ABOJIEBAHUSI, HABJIIOJIAEMBIE Y JIPEBECHBIX PACTEHUIA,
IMPON3PACTAIOIINX HA AITIIEPOHCKOM ITOJIYOCTPOBE, 1 YACTOTA UX
BCTPEYHAEMOCTH
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FUNGAL DISEASES OBSERVED IN WOODY PLANTS GROWING ON THE ABSHERON
PENINSULA AND THEIR FREQUENCY OF OCCURRENCE
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B cratbe pacCcMaTpUBAOTCA FpI/I6KOBLIe 38.60J'IeBaHI/IiI, KOTOPBIC HACTO BCTPECHAIOTCA Yy APCBCCHBIX paCTeHHﬁ,

MMpon3pacTaronux Ha AHH.IepOHCKOM TOJIyOCTPOBE. OmnrcaHbl OCHOBHBIC BUbI FpI/I6KOB, nopaxxaromux pacTCHUA
JAHHOTO PETHOHA, a TAaKKe WX MPU3HAKU M CUMITOMEL B pabote mpuBenena nHpopMmanus o pakTopax, crocod-
CTBYIOIIUX PA3BUTHUIO FpI/I6KOBBIX 3a60J‘IeBaHI/II71, TaKHX KaK KIIMMAaTHYCCKUC yCJIIOBU!, 0COOEHHOCTH ITOYBHI H ar-
POTCXHUYCCKHUEC MCPOIIPUATHA. Oco0oe BHUMaHUE YACJICHO YaCTOTC BCTPCUACMOCTH ITUX 3a00JIeBaHMIl B Pa3HbIX
IKOCHCTEMaX AIIIEPOHCKOTrO MojyocTpoBa. Ha ocHOBE MpoBeNEHHBIX HAONIOACHHH Mpe/JIaratoTcsi peKoMeH, 1a-
[I1H TI0 POQUIAKTUKE U OOpbOE ¢ rPUOKOBBIMH MH(MEKIMSIMU JIsl COXpAaHEHHS 37I0pPOBbs IPEBECHBIX PACTEHUI B
peruosne.

Abstract

This article discusses fungal diseases commonly found in woody plants growing on the Absheron Peninsula.
The main types of fungi affecting plants in this region, as well as their signs and symptoms, are described. The
paper provides information on the factors contributing to the development of fungal diseases, such as climate
conditions, soil characteristics, and agronomic practices. Special attention is given to the frequency of occurrence
of these diseases in various ecosystems of the Absheron Peninsula. Based on the observations, recommendations
for the prevention and control of fungal infections are proposed to maintain the health of woody plants in the

region.

KnioueBnble cioBa: rpuOKoBble 3a00I€BaHMs, JPEBECHBIC PAaCTEHUS, ATIIEPOHCKUH TIOJyOCTPOB, YaCTOTA
BCTPEYaEMOCTH, MPOPHUIAKTHKA, arPOTEXHUUECKHE MEPONPHATH, KIMMaTHUECKHEe YCIIOBHUS, (hayHa MOYBbI, 00-

JIE3HU PACTEHHH.

Keywords: fungal diseases, woody plants, Absheron Peninsula, frequency of occurrence, prevention, agro-
nomic practices, climatic conditions, soil fauna, plant diseases.

Beenenne

AnuepoHCKUH MOJIyOCTPOB, HAXOISAIIHUICS B yMe-
PEHHOM KJIMMaTHYECKOM Hosice, 00J1aiaeT pasHooOpa-
31MeM 3KOCHCTEM, B KOTOPBIX PacTyT Pa3iIM4YHbIEC BHIbI
JpeBecHBIX pacTeHui. OJJHaKo, KaK U B IpyTUX PEruo-
Hax C TIOX0KUMH KJIMMaTHIECKUMH YCIIOBUSIMH, pacTe-
HUS Ha ATIIIEPOHCKOM ITOJTyOCTPOBE IO/IBEPKEHBI pa3-
JUYHBIM TPUOKOBBIM 3a00JI€BaHHSM, KOTOPBIE MOTYT
CYIIECTBEHHO MOBJIHATH HA UX 30POBbE U MPOAYKTHB-
HOCThb. I'prOKOBBIE MH(EKIUN TPEACTABIAIOT COO0it
OJIHY M3 OCHOBHBIX NPHYUH YXYAILICHHS COCTOSHUS
JIPEBECHBIX PAaCTEHHUH, YTO TpeOyeT TIIaTEeIBHOTO H3Y-
YeHUs! ¥ pa3paboTKH 3P HEeKTHBHBIX METOJOB OOPHOBI €
9THMH 3a0oseBaHMsAMH. VcciieoBanue MpOBOIMIOCH

Ha 0a3e pa3IUYHBIX IKOCHCTEM ATIIEPOHCKOTO MOIy-
octpoBa. [[yist cbopa qaHHBIX ObLIH UCTIOIH30BAHBI Me-
TO/IbI TIOJIEBBIX HAOIIOICHHH, JIAOOPATOPHBIX AHATIM30B
u uneHrudukanuu rpuOkoB. B Xome mccienoBaHus
ObUTH 3a()UKCUPOBAHBI HAMOOJIEE YacTO BCTPEUACMEBIC
rpUOKOBEIC 3a00JICBaHUs HA JAPEBECHBIX PACTCHHAX, a
TaKXKe MPOBEACH aHAIN3 (PaKTOPOB, CITIOCOOCTBYIOITIX
HX pa3BUTHIO. Ha ocnoBanumn CO6paHHBIX JaHHBbIX, Ca-
MBIC BBICOKHE MTOKA3aTCIIN BCTPEIYACMOCTH FpI/I6KOBI)IX
3a00JIeBaHNI HAOTIOAAIOTCSI B pallOHAX C MOBBIIIEHHOM
BJI&XKHOCTBIO M OJIN30CTHIO K BOZOEMaM, I/ie CO37a-
I0TCA WACATBHBIC YCJIOBUA I pa3sBUTHUA FpI/I6KOB.
MyuHucTast poca U cepasi THWIb HMEIOT HAHOOJBIIYIO
4acTOTy BCTPEUACMOCTH B BECCHHUI M OCCHHUI MepH-


https://doi.org/10.5281/zenodo.15427519

Slovak international scientific journal # 95, (2025)

5

0JIbl, KOT/1a TIOTOTHBIE YCIIOBHS CIIOCOOCTBYIOT MX pac-
npoctpaneHuo. Hike npuBoasTcsa Hanbosee pacmpo-
CTpaHEHHBIE THITBI OONIC3HEH NEPEBHEB U KYCTAPHUKOB
HalJICHHbIE Ha JEPEBbSIX M KyCTapHUKaX ATIIEpPOH-
CKOM IIOJIyOCTpPOBA.

P:xxaBunMHa. Bolle3HH 5TOro Tuna BBI3BIBAOTCS
pKaBUMHHBIMU TprOamu. IlopakeHsl THCTHS, XBOS U
MoJozble Toderu. Ha miucTesax u nmoderax JIMCTBEHHBIX
1opo/ ObIIM 3aMETHBI SPKO->KENThIC, OPAaHKEBbIE MU
KOpUYHEBO-Oyphle, IOpoLIaie, MHOTOYUCICHHBIE
MYCTYJIbI, YaCTO MOKPBIBAIOIINE BCIO MOBEPXHOCTH MO-
pakeHHBIX opraHoB. Hamboiee pacmpocTpaHeHHBIMU
U3 JEPEBbEB PKABUKMHA JIUCTHEB TOMOJS, UBBL. Y XBOMW-
HBIX TIOPOJ Ha XBO€ OOHAPY KM MEJKHE IWINHIPHU-
YECKUE IIy3bIPbKH, 3aIlOJHEHHBIE >KENTOW MAaccou
CIIOp, WJIM OpPaHXEBO-KPAacHbIE BOCKOBHIHO-OapXaTH-
cThle moxymieyky. [lopakeHne mepBoro THUMa Xapak-
TEpHO [UIS P>KaBYMHBI XBOU COCHBI, €ITH, MUXTHL. [Ipu-
MEpOM BTOPOTO THUIA CIYXKHT 30JI0TUCTAs prKaBUMHA
enu. PaBunHa MPUBOAUT K NMPEKIECBPEMEHHOMY OTla-
JICHUIO XBOU M JINCTHEB, OCIA0ICHHUIO MOJIOJIBIX pacTe-
HUH U CHUXKEHUIO UX AEKOPATUBHOCTH.

MyuHucTasi poca XapakTepusyercs oOpa3oBa-
HHEM Ha NOPa)XKEHHBIX OpraHax MOBEPXHOCTHHIX Oe-
JBIX, BHAYaJIE MAYTHHUCTHIX, MO3XKE YTIOTHSIOIINXCS
MYYHUCTBIX JIUCTBEB. JIMCTBS W Mojoxple MOOErH
MMeEJH BUJ KakK OBl IPUCHITAaHHBIX MyKoi. Bo30Oymure-
JSIMH 3TOTO THIIA OOJIE3HEH SBIISIFOTCSI MyYHHCTO-POCS-
Hble TpHOBI. MyYHHCTAsl poca Mopasuil MHOTHE JIUCT-
BEHHBIE TTOPOJIBI JIEPEBHEB M KyCTApHHUKOB. V3ydeHo
9TO0, IIUPOKO PacIpOCTPaHEHBI My4YHHCTas poca ayoa,
KJIeHa, OOsIPBIIIHUKA, KaparaHsl U Apyrue. My4dHucras
poca NnpuBEN K 0CIa0JICHUIO MONOJBIX PACTEHUH, 3Ha-
YUTENBHO CHID)KAeT JEKOPAaTHUBHOCTH JEPEBBEB U Ky-
cTapHUKOB. IlopakeHHBIE MOJIO/IbIE TIOOETH HE YCIIEeTN
OJIPEBECHETh M IOCTPaJaii OT PAHHEOCEHHHX 3aMO-
PO3KOB.

IIssiTHMCTOCTD NPOSBIISAIICS B 00pa30BaHUM Ha JIH-
CTBSIX, IUIOJIaX W CeMEHax IATEH Pa3IndHOu (opmbl,
pa3Mepa, 1BeTa, CTPyKTypbl. OHN BBI3BIBAIOTCS TPH-
Oam, OakTepusMu ¥ aOWOTHYCCKHMHU (pakTOpamMu
(mapyuieHne OanaHca NHTAaTEIbHBIX BEIIECTB, IIPO-
MBIIIUICHHOE 3arpsi3HeHHE cpefsl U 1p.). Yamne natHa
MOSIBUJIMCH HA JIUCTHSX U 3HAYUTEIBHO PEXe Ha III0AaX
u cemeHax. Hanbonee mmpoko pacpocTpaHeHs! MAT-
HHCTOCTH TpuOHOTO mpomcxoxiaeHus. Kax mpasuio,
MATHA TPHOHOTO MMPOUCXOXKICHNUS UMEIOT YeTKUe Irpa-
HUIBL. Hepenko nopakeHHbIe yYacTKH TKaHH BBINAIH,
¥ 00pa3oBaIM TaK Ha3bIBAEMYIO JbIPUYATyiO ISATHH-
CTOCTH (CepoBarasi ISITHUCTOCTH BsA3a), H Oypas — KO-
CTOYKOBBIX TOpox. Cpenu TpHOHBIX ISTHUCTOCTEH
npeobalaloT HEKPOTHIECKHE, HanpuMep: Oenasi— Ju-
CTBEB TONOJ, KPEMOBasS—IIHUIBI, Cepas—KPBIIATOK
sICeHsI, TEMHO-0Oypasi— KpPbUIATOK KJIeHAa. 3HAYUTEIHHO
peke BCTpedanach CTpOMAaTHUYECKasl IMATHHUCTOCTb, K
KOTOPBIM OTHOCSTCS: YepHasi — JINCTHEB BS3a, WBEHI,
KJICHa; OpaHXeBas—depeMyXxH). XapaKTepHbBII mpu-
3HAK I'PUOHBIX MATHUCTOCTEH — CIIOPOIICHNE BO30OYIH-
Tenen.

BakrepuanbHble MSTHUCTOCTH NMPOSIBIIIN CEOs B
00pa30BaHNH IUIOCKHX, PACIUIBIBYATHIX, KaK ObI MacIs-
HHCTBIX, HENPaBUIbHON (POPMBI IISITEH CEpOBATOTO, Ce-

poro, Kopu4HeBoro IBera. Kak npasuio, onu pacnosno-
JKEHBI [0 KParo JUCTOBOM MIACTUHKHU. [IATHHCTOCTBIO
JUCTHEB CONPOBOXKIIAETCS OaKTepHUABbHEIN pak, OaKTe-
PHAaIBHEI 0XKOT U TyOepKyie3 Tomois. Hemadekunon-
HBIE TATHUCTOCTH 00pa3yloTCs BCIEACTBHUE 3arpsiHe-
HUSI BO3[lyXa HPOMBIIIJICHHBIM SMHCCHAMH WIH HEIO-
cTatka (W30BITKAa) HEKOTOPHIX JJIEMEHTOB MHUTAHUS.
[IaTHA MIOCKMe, pa3HOTO pa3Mepa, yalle yrioBaTble
WIN HENPaBWIBHOW (OPMBI, OT KEITOBATOTO 1O KO-
PUYHEBOTO [IBETA, PACHIOIOKEHBI MEXKTY JKHIIKAaMH WIIN
1o Kparo Jiucra. [IATHHCTOCTH JHMCTHEB IMPUBOJIAT K
0CJTabJICHUIO MOJIOJBIX PACTEHHH, CHU)KEHHIO JIEKOpa-
THBHOCTH.

Yepusb. OT10T THH OOJE3HEH TPOSBII ceOs B 00-
Pa30BaHMH Ha JHUCTHIX MU XBOE TOBEPXHOCTHBIX, YeP-
HBIX, KaK OBl CaXXHCTBIX HaJeToB. Bo3OynuremsiMu
YepHH SABIAIOTCS CanpoTpo(dHBIE TPUOBI, KOTOPHIE ITH-
TAlOTCSl BBIJCIICHUSIMH COCYIIMX HACEKOMBIX (TICH,
LIMTOBOK) M Pa3IUYHBIMH TOBEPXHOCTHBIMH HaHO-
caMu, Hampumep, NbUIbl0. Ha JHCTBEHHBIX MOpoaax
BO30YQUTENISIMH 4YepHH SBISIOTCS TpuObl Fumago
vagans. YepHp HapylIaeT IpoLecc aCCUMIIALNHY, 3a-
TPYIHSET AOCTYI BO3/lyXa M 1IBETa K JIUCTHSIM U XBOE,
MPUBEN K 3HAYUTEJBHOM MOTEpe AEKOPATUBHOCTH Jie-
PEBBEB M KyCTapHHUKOB.

Jedopmanuss — 3T0 paguKagbHOE W3MEHEHHE
(opMbI pa3nuaHbIX opraHoB. [Iprunnoi nedopmanun
y JpEBECHBIX DPACTEHHWH SBIAIOTCA TI'PUOBI, BHUPYCHI,
GakTepun ¥ HEKOTOpbIe abnoTHdeckue axTopsl. IIpo-
SIBHJT ce0st AepopMariii OueHb pa3sHooOpasHeL. Jedop-
Manus IUIOZIOB BBI3BIBACTCS TIpUOaMH, MOJ BO3ZCH-
CTBHEM KOTOPBIX ILIOJIBI Pa3pacTaroTCs U TEPSIIOT CBOKO
ecrecTBeHHYI0 (Gopmy. Jledopmanus InucTheB BO3HHU-
KaeT MpY MOPaXCHUH TpudaMu ¥ BUPYCaM, BBI3bIBAIO-
MMM HEPaBHOMEPHBII POCT OTJEIbHBIX YYaCTKOB JIU-
CTBEB, BCJICAICTBHE YETO OHU CTAHOBSATCS BOJIHUCTHIMH,
CMOPIIEHHBIMHU WM B3Iy THIMHU. B HEKOTOPBIX cirydasx
TaKOM XapaKTep MOpPa’KeHUs! Ha3bIBAIOT KyPUYaBOCTHIO.
Hdedopmamuss rpuOHOTO TNPOUCXOXKICHHUS  OBLTH
HalJIeHbI Ha JINCTHSIX, BA3a, KJIIEHA TATApCKOTO. 3HAYH-
TENEHO peke ObUI0 OOHapyXKeHO nedopManus -
CTbEB, BbI3BaHHAs BUPYCaMH, HaIlpUMep, Ha MaJIMHE U
xmene. [IpuyauHo# nedopManuu JTUCTHEB MOTYT OBITh
TaKKe MECTHLUABI B Cllydae HapyLIEHHs periaMeHTa
UX MpUMeHeHUsl. [Ipy 3TOM JIMCThSl TIOJIHOCTBIO YTpa-
THIIM XapaKTepHyIo Ui nopoasl Gopmy. Hampumep,
JIMCThS JIMIBI MEJIKOJIUCTHOM CTalu yJUIMHEHHBIMH,
pa3pe3HbIMH, C CHJIBHO BBITSIHYTHIMH, HUTYATBIM BEp-
IIMHAMH.

IMapma. Ha nucTesx, noberax u mionax odpaszo-
BasIcsl OapXaTUCTHIA OJNIMBKOBBIA MIIM 3€JIE€HOBATO-0y-
PBIf HAJIET, MPEICTABISIONINI cO00H MUIIEIHIA CO CITo-
poHoIIeHneM TIpuboB-Bo30yanTeneil. XapakTepHBIH
MIPU3HAK MapUIM — IOYEPHEHNE MOJIOJIBIX TTOOEroB, KO-
TOpble yacTo 3arubarorcsi B Buue Kprouka. Lllupoko
pacnpocTpaHeHbl napiia uBbl, 10101, Tpyinu. [Tapma
PE3KO CHU3WII YpOXKail U KauecTBO IJIO/IOB, NPUBEN K
MIPEXAEBPEMEHHOMY JIHCTONAy M OCIalIeHUIo epe-
BbEB, CHU3MJI JIEKOPATHBHOCTD JPEBECHBIX TIOPO/I.

Buar (yBsinanne) xapakTepHu3yeTcsl IOpaXeHHEM
COCYJIMCTOI MPOBO/ISIIEH CUCTEMBI JIEPEBbEB U IIPOSIB-
JsIeTCsI B IOCTETICHHOM HMJIM O4€Hb OBICTPOM YCHIXaHUH
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KpOHBI. [ JTaBHBIM IPU3HAKOM 3TOTO THIIA O0JIE3HEH 5IB-
JSIETCSI TIOTEMHEHHE COCYI0B, @ HEPEIKO 1 3a00JI0HHOM
JpEBECHHBI, KOTOPOE 3aMETHO Ha MONEPEYHBIX Cpe3ax
CTBOJIOB M BETBEH B BH/I€ TEMHBIX KOJIEII, MOITYKOJEL,
OTACTBHBIX TOYEK M ISITEH pa3sHOH GopMel. Buir BbI-
3BIBaeTCA rpubamu u OakTepusMu. Spkue mpuMeps!
TPUOHOTO YBSJaHUS — FOJUTAHICKas 00Ie3Hb (Tpaduos)
WIBMOBBIX TIOPOJI, COCYIHUCTBI MHMKO3 ay0a, BepTH-
UJUIe3Hoe yBsinanue (BUAT) KieHa. K cocynucTsiM
OakTepro3aM IpPEBECHBIX PACTEHHUH OTHOCHTCS MOK-
PBIil SI3BEHHO-COCYAMCTBIH paKk TOHOJSA, OaKkTepHaib-
Hoe yBsijanue uBbl. CocyaucThie 00JIe3HN BBI3BaJl Mac-
coBoe ocnabieHne U OBICTpOE yChIXaHWE NIePEBHEB B
JECHBIX M TOPOJCKHX HAaCaKJCHUSX, 9acTO Ha 0OIb-
MUX IUIOMIAJMX, CIIOCOOCTBOBAT PAa3BUTHIO OYaroB
CTBOJIOBBIX BPEIUTEIEH.

Hexpo3 kopbI — 3TO OTMHpaHNE HAPY)KHBIX TKa-
HEH CTBOJIOB M BETBEH, MPOUCXOMALIEE HA OTAEIbHBIX
y4acTKax WM 110 OKPY>KHOCTH TTOPaKEHHBIX JJIEMEH-
TOB KPOHBL. B 0/1HUX cilydasix mopakeHHasi Kopa OTJIH-
YaeTcs M0 LBETY OT 3/I0pPOBOM, B APYTHX — €€ OKpacka
He MeHsieTcs. JIoKaybHble HEKpO3bl 4acTO OTTPaHHU-
YeHBl BAJIMKaMH KaJuTyca U TperrHaMu. Hekpo3 Kopbl
MPEUMYIIECTBEHHO BBI3BIBACTCS IPUOaMHU, pexke — Oak-
TepusiMu. B mepBoM ciydae B oTMuparomiei Kope 00-
pa3oBaINCh XapaKTepHBIE TPUOHBIE CTPYKTYPbI: KOHH-
JMOMBI, TUIOIOBBIE TeJsa, CTPOMBI. [IpumepoM Hekpo-
30B rpubHOTO TIPOUCX OXKACHHS SIBIISTFOTCSI:
TyOEepKYJIAPHEBBI U UTOCIIOPOBBIH—HA JIMCTBEHHBIX
MOpo/iax, ICHAaHTUEBbI—HAa COCHE U JPYTHX XBOIHBIX
nopoyax. bakrepuanabHble HEKPO3bl XapaKTEePU3yHOTCs
o0pa3zoBaHHeM Ha KOpe B3AYTHH M TPEIIUH, U3 KOTO-
PBIX BBITEKaeT Mpo3pauHas, TEMHEIOIAs Ha BO3ayXe
KHUIKOCTh. M3 Oone3Heit aToro tuma Haubojiee 4acTo
BCTPETUIINCH OaKTepHaIbHbIE HEKPO3bI TOIOJS U OyKa.
Hexpo3ssl mpuBenn kK ociiabIeHUI0 U yChIXaHUIO Jepe-
BBEB U KyCTapPHHUKOB, CIIOCOOCTBYIOT Pa3BUTHIO O4aroB
CTBOJIOBBIX BpeIUTEIEH.

Pak. I1pn nopaxenuu 00J€3HAMH 3TOTO THIIA Ha
CTBOJIaX M BETBSX, MHOT/IA HA KOPHSX, BBISBICHBI HO-
BOOOpa30BaHMs: CTyNEHYaTble W HE CTyHEeHYaThle
paHBbl, SI3Bbl C HAIUIBIBAMH KaJUIyca WJIM CMOJISIHBIX
JKEJIBAKOB, TJIAJKHE WM TPEIMHOBATHIE OIyXOJH
(mapoctsl). IlpuurHamMu paKOBBIX OOJIE3HEH MOryT
ObITh TOpakeHHe TpubaMu, OaKTEpHUsSIMH W BO3JCH-
cTBHE HM3KHMX Temrepatyp. IIpu pakoBbix Oone3HIX
pHOHOTO MPOMCXOXK/ICHHSI B MECTaX MOPaXKEHHs pas-
BIWJINCh KOHHUAMOMBI, IUIOZIOBBIE TeNa, CTPOMBL I'pu-
6aM¥ BBI3BIBAIOTCSI MHOTHE MIMPOKO PaclpoCTpPaHEeH-
HBIe OOJe3HH: CTymeHYaThli (OOBIKHOBEHHEIN) pak
JMCTBEHHBIX IOPOJI, YEPHBIH PaK TOIOJS, CMOJITHOM
pax (cepsitHKa) COCHBI U npyrue. [IpusHakom Oakrepu-
AJIILHOTO paKa 4acTo CIYXHT BBITEKAIOIIasl U3 TPELINH
KOpBI TIpo3pauHasi, Oyperorias Ha BO3JyXe KUIKOCTb.
B HEKOTOpBIX Clly4yasx 3TOT NPU3HAK OTCYTCTBYET.
Hawubosee pacnipocTpaHeHHBIMU HALLTHCh: MOKPBIi 513-
BEHHO-COCYJIUCTBI PAaK TOMOJS, IONEPEUYHbId pPaK
nyba, OyropyaThlii pak COCHBL. Pe3koe MOHWKEeHHE
TeMITepaTyphl B 3UMHUI HEpHO IPUBOAUT K 00pa3o-
BAaHMIO HA CTBOJAX JINCTBEHHBIX M XBOWHBIX ITOPOJ
MPOJIOJIBHBIX TPEIH (MOPO3000HH), BBITSHYTHIX II0
JutnHe cTBoJa 10 1 M 1 6osnee. Co BpeMeHEM TpEeIIHbI

MIPEBPaTUINCh B TUIHMUYECKUE paHbl. boie3Hbro ualie
HalJCHBI B IEPEBBSIX BsI3, AyO, KIICH, JIUIA, €1b.

PakoBbIie 00JIe3HH IPUBOIAT K OCIA0JICHUIO U TI0-
CTETIEHHOMY YCBIXaHHIO JE€PEBbEB M KyCTAapPHUKOB,
CIOCOOCTBYIOT 3apa’keHHUIO CTBOJIOB THHIISIMHU, 00pa3o0-
BaHMIO OyperoMa M 3aCEICHHUIO JEPEBHEB CTBOJIOBBIMHU
HACEKOMBIMH.

BeabMUHBI MeTJIBI — 9TO TECHO CKyU€HHBIE, MHO-
TOYHCIICHHBIE, TOHKHE, YKOPOUYEHHBbIE BEPTUKAJIBHBIC
mo0eru, 00pa3yroIuecs 13 CIAIMX OYeK Ha HEOOJIb-
oM oTpe3ke BeTBU. OHM HUMEIOT UIAPOBHUIHYIO HIIU
oBanbHyl0 Qopmy. [Ipuunnoli oOpasoBaHus BeabMU-
HBIX METEN Ha JPEBECHBIX PACTEHUSX Yallle SBIIIOTCS
rpulbI U BHPYCHL, B 00Jice PEAKHUX CIyJasx — HACEKO-
MBIE U pa3indHble abnoTndeckue Gpakropsl. BeapMuHb
METIIBI TPHOHOTO MPOUCXOXKACHHSI YaCTO BCTPETHINCH
Ha Oepese, BUIIHE, TUXTE.

Oskor xapakTepusyeTcs IOUYepHEHUEM HIIH O0Y-
peHHeM MOPa)XCHHBIX OYaroB, KOTOPHIE MPUHHUMAIOT
KakK ObI 000%OKEHHBIHN By, VICIOPTHIIMCH MOJIOIBIC TIO-
Oeru, IBETKU, KOpa CTBOJOB M BeTBeW. [IpuyuHOi
oxxora TpuObl, OakTepun u abuoTHyeckue (GakTopbl
(BBICOKME TEMIIEpaTypPHl, JEHCTBUE MECTUILIUAOB U APY-
roe). V3 uHGEKIHOHHBIX OOJIC3HEH 3TOrO THMA K-
POKO pacrpoCTpaHEeHbl B ANIIEpOHE: MOHWINAIBHBIN
OKOT' KOCTOYKOBBIX, CEMEUYKOBBHIX, OaKTEepHaJIbHBIHA
OJKOT TPYLIH, CUPEHH. BbIcOkne TemmnepaTypsl B JIET-
HUI NEPUOJ BBI3BIBAIOT MOPAKEHNE TOHKOM IIaAKOU
KOpBI cTBOJIOB. [TopaxkeHHas Kopa B31yBaeTCs, MOKPHI-
BaeTCsl TPEUIMHAMH, a TO3KE OTMHpAaeT M ONajacr.
Osxoru KOpBI MOTYT OBITH CJIEJICTBHEM PE3KHX KoJieba-
HUH TEMIIEPATypbl B 3UMHUN WX PAHHEBECCHHUII Iie-
puoa. HenH(EKITMOHHBIN 0XOT' XBOM M JIMCTHCB HE-
peAKo BO3HMKAET BCIEACTBHE HApyILICHUS perjlaMeHTa
HNPUMEHEHHUS NeCTUINI0B. OXOT NPHUBEN K CHIKCHUIO
YPOXalHOCTH TIJIOAOBBIX KYJIBTYp, CIOCOOCTBYET HpO-
HUKHOBEHHIO B CTBOJIBI BO30YIUTEINCH HEKPO3HO-PAKO-
BBIX OOJIE3HEH, CHI)KAET JIEKOPATUBHOCTH JIEPEBHEB U
KyCTapHHKOB.

I'nunp xapakTepusyercss paspylIeHHEM TKaHEH
pa3IMYHBIX OPraHOB PacTEHUH. Y JIepeBbEB U KycTap-
HHUKOB THUEHHUIO TTO/IBEPTIINCH CEMEHa, IIJIOBI U JpeBe-
CHHa KOpHeH, CTBOJIOB U BeTBeil. bone3nu storo tuma
NPEUMYIIECTBEHHO BBI3BIBAIOTCA TIpubamu. TkaHH
GOJBHBIX CEMSTH M TJI0JI0B PAa3MATYMINCH U TOJTHOCTHIO
Pa3pyIIHINCE.

Mymudukanus — 310 TUN 60I€3HEH, PU KOTO-
PBIX MOpPaXKEHHBIE OPraHbl IPOHU3BIBAIOTCS MHULIETHEM
BO30yIuTeNnel (rpuOOB) M MPEBPAIIAIOTCS B IIOTHBIC
YepHble 00pa3oBaHusI — «MyMHN». [lopakarorcst mpe-
MMYIIECTBEHHO IUIOJBI U CEMEHA, PeXe — IPyTue Ms-
cuctele dactu pacteHuil. lllupoko pacmpocTpaHeH-
HBIMH OOJIE3HAMH ATOTO THIIA SBISIOTCSA: MyMH(pHKa-
WS Kemyiel 1yda u ceMsiH O6epesbl, TI0J0Bas THIITh
(MoHMTNO3) sI0M0HM ¥ TpyIIH. MyMu(UKaIUsI TPUBO-
JIUT K 3HAYUTEILHOMY CHIDKEHHIO YPOXKAHHOCTHU IIJIO-
JIOB ¥ CEMSH JIPEBECHBIX TTOPOI.

BoiBoabI

B xozme npoBenEHHBIX (PUTOMATOIOTHUECKHX HC-
CJIEZIOBAaHUM Ha TEPPUTOPUU AMIIEPOHCKOIO MOIyOCT-
poBa ObUIH BBISIBIICHBI pa3iMyHble TPUOKOBBIE 3a00I1e-
BaHMs, NOpaXKaIoIINe ApeBecHble pacteHns. Oocneno-
BAaHUSl OXBATBIBAIM KaK MAapKOBBIE 30HBI, TaK U
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NPUPOJHBIC JIECHBIE YYaCTKH, a TAKXKE AEKOpaTHBHBIC
MOCAJK! B TOPOJCKOM cpene. AHann3 Mmokasai, 4To Ha
YacTOTY PaclpOCTPaHEHUS 3a00JIE€BaHUN BIIUSIIOT Ta-
Kue (haKkTOphl, KaK KIMMAaTHIECKUE yCIOBHS PEruoHa,
BO3pacT JIEPEBbEB, COCTOSHHE MOYBHI M yPOBEHb aH-
TPONOTeHHOW Harpy3ku. Hanbopiiee KoIm4ecTBo mo-
pak€HHBIX JepeBbEB OBUIO 3a(HKCHPOBAHO B 30HAX C
MOHIDKEHHOW a’palveidl MOoYBBl M BBICOKUM YPOBHEM
3arpsi3HEHUS BO3/yXa.
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Magqolada turli dasturiy vositalarning o‘zaro muvofiqlikda ishlashini ta’minalash, hamda ularning ma’lu-

motlar bazalaridagi ma’lumotlarni muntazam bir biri bilan muloqotini ta’minlashga qaratilgan arxitekturalar
haqida so‘z boradi. Qo‘shimcha ravishda ushbu arxitekturalar uchun integratsiyani amalga oshirishda data map-
ping va mapping qilishning bir nechta turlari izoxlanib o‘tilgan bo‘lib, data mappingga misol tarigasida ikkita usul,
ETL va ELT olinib har biri alohida taqqoslanib o‘tilgan. Ularing har birini arxitekturasi qay tartibda tuzilganligi
va ishlash prinsiplari yoritilgan va ularning har biri uchun turli xil foydalanilish holatlaridagi imkoniyalatlari
taqqoslanilib, tezlik, maxfiylik, katta va kichik hajmdagi ma’lumotlar bilan ishlash jarayonlaridagi vaziyatlari alo-
hida yoritilib berilgan

Abstract

The article discusses architectures aimed at ensuring the interoperability of various software tools and the
regular communication of data in their databases with each other. In addition, several types of data mapping and
mapping are described for these architectures when implementing integration, and two methods, ETL and ELT,
are taken as examples of data mapping, and each is compared separately. The architecture of each of them is
explained and the principles of operation are explained, and the capabilities of each of them in different use cases
are compared, and the speed, confidentiality, and situations in the processes of working with large and small

amounts of data are separately highlighted.

Kalit so’zlar: Data mapping, data migration, data integration, data transformation, ma’lumotlar bazasi, ETL,

ELT.

Keywords: Data mapping, data migration, data integration, data transformation, database, ETL, ELT.

Kirish.

Hozirgi texnologiyalar rivojlangan davrda ko‘plab
soxalar va tizimlarning elektronlashishi natijasida turli
dasturiy ta’minot va vositalarning bir biri bilan o‘zaro
muvofiglikda ishlashiga bo‘lgan talab ham ancha ortdi.
Shuningdek eski elektron tizimlarda, misol uchun eski
monolit sistemalarda ishlab turgan dasturiy vositalarn-
ing ma’lumotlar bazalari ichida anchagina katta ma’lu-
motlar yig‘ilib qolganini hisobga olsak, ulardan to‘g‘ri
va qulay ravishda foydalanishni tashkil gilish ancha
dolzab masalalarga aylanishi turgan gap [6]. Chunki
ularning ma’lumotlar bazalarida foydalanuvchilar va
korxonalarning turli xil kerakli saglanib qolgan katta
hajmdagi ma’lumotlari bor. Agarda shu sistemaga mos
yangi dasturiy tizim yaratilishi ko‘zlanayotgan bo‘lsa
albatta buning uchun eski tizimdagi ma’lumotlardan

keng foydalanilish talab gilinadi. Nafagat uni qurishda
testlash, uni imkoniyatlarini o‘lchash, balki keyinroq u
ishga tushganda shu ma’lumotlarni migartsiya qilib
yangi sistemada ham kerakli ma’lumotlardan keng
foyalanishni joriy qilish ham ko‘zda tutiladi [7] [8].
Bundan tashqari hozirgi kundagi ba’zi bir dasturiy
sistemalarga e’tibor beradigan bo‘lsak u bitta tizim bi-
lan emas balki bir nechta tizimlar, bir nechta dasturiy
vositalarning alohida ishlashi va umumiy bitta siste-
mani tashkil etishini ko’rishimiz mumkin [6]. Misol
uchun hozirgi kunda katta biznes egalari o‘zlarning
shaxsiy elektron tijorat tizimi, elektron to‘lov qilish
dasturiy vositasi va shuningdek yana bir nechta shunga
o‘xshash sistemalarga egalik qilib o’zlarining mijozlari
uchun qulaylik yaratish magsadida bir nechta xizmat va
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servislarni taklif etishmoqda. Barcha xizmatlarni o‘zi-
ning umumiy sistemasi tizimiga moslab, ham o‘zi
uchun, ham xaridorlari uchun qulay bir sharoit yarat-
ishni amalga oshirishmoqda. Albatta bunday tizimlarn-
ing alohida alohida bo‘lib ishlashi va umumiy bitta
sistemani tashkil etish jarayonini amalga oshirishda
ulardagi ma’lumotlarning o‘zaro muvofiglikda ishlashi
talab gilinadi va bu jarayonlarni amalga oshirilishi bir
nechta algoritm va arxitekturalar asosida tasniflash
mumkin. Ushbu magolada ham shunga misol tarigasida
ma’lumotlarning o‘zaro muvofiglikda ishlashni ta’min-
lashga yordam beruvchi algoritm arxitekturalari va
ularning ishlash prinsiplari hagida bir nechta misollar
va ular haqida izohlar berib o‘tilgan.

Zamonaviy dasturlash tizimida bir sistemadan
ikkinchi sistemaga ma’lumotlarni uzatish data mapping
deb yuritiladi.

Data mapping - bu maydonlarni bir ma’lumotlar
bazasidan ikkinchisiga moslashtirish jarayonidir. Bu
ma’lumotlarni ko‘chirish, ma’lumotlar integratsiyasi
va boshqa ma’lumotlarni boshgarish vazifalarini
osonlashtirish uchun birinchi gadamdir. Odatda Data
mapping ko‘plab ma'lumotlarni boshgarish jarayon-
larining muhim qismidir. Agar ma’lumotlarning
yo‘nalishi biror bir jadval yoki qaysidir bir joyga aniq
to‘g‘ri marshrutlanmagan bo‘lsa, ma’lumotlar o‘z man-
ziliga o‘tishi bilan ba’zi bir muammolarni tug‘diri

shi mumkin[6].

Data mapping asosan 3 xil holatlarda keng qo‘lla-
niladi (1-rasm). Data mapping ma’lumotlarni ko‘chi-
rish (Data migration), integratsiyalash (Data integra-
tion) va o‘zgartirish (Data transformation) da ma’lu-
motlardan maksimal darajada foydalanish uchun kalit
hisoblanadi.

Data mapping

|

Data
migration

Data
integration

}

Data
transformation

|

1-rasm. Data mapping turlari

Manbaa deb eski tizimdagi saglanib turgan
ma’lumotlar bazasidagi ma’lumotlarni hisoblasak,
magsad deb biz mapping gilmoqchi bolgan yangi
tizimni izoxlaymiz

Data migration - bu bir martalik hodisa sifatida
ma’lumotlarni bir tizimdan ikkinchisiga ko‘chirish
jarayoni hisoblanib, umuman olganda, bu vaqt o‘tishi
bilan o‘zgarmaydigan ma’lumotlarni tashkil etadi.
Migratsiyadan so‘ng, magsad ko‘chirilgan
ma’lumotlarning yangi manbai bo‘lib qoladi va asl
manbaa bekor gilinadi.

Data integration - bu ma’lumotlarni bir tizimdan
ikkinchisiga muntazam ravishda ko‘chirishning doimiy
jarayoni hisoblanadi. Integratsiya ma’lum bir davrga
moslashtirilib rejalashtirilgan bo‘ladi. Ma’lumotlar
o°zining manbaasida ham, mo‘ljalida ham saglanadi.
Ma’lumotlar migratsiyasi kabi, integratsiya ham data
mapping gilishni manbaa maydonlarini mo‘ljal may-
donlariga uzatishni amalga oshiradi va fargi bu
muntazam davom etadi.

Data transformation - bu ma’lumotlarni manba
formatidan mo‘ljal formatiga aylantirish jarayoni

.ﬁ.,a
o

Extract

Transform

hisoblanadi. Bunga ma’lumotlar turlarini o‘zgartirish,
bo‘sh (null) yoki takrorolanib qolgan ma’lumotlarni
o‘chirish, ma’lumotlarni yig‘ish, ma’lumotlarni
boyitish ~ yoki  boshqa  o‘zgartirishlar  orqali
ma’lumotlarni yangilash kiradi.

Bu jarayonlarni amalga oshirish uchun bir nechta
arxitektura va vositalar bor bo‘lib ularning har birini
data mapping qilish jarayonidagi imkoniyatlari bilan
birma bir quyida tanishtirilib o‘tiladi.

Ma’lumot almashinish usullari tahlili

ETL (Extract, Transform and Load) jarayoni - bu
jarayon manbaadan mo‘ljalga ma’lumotlarni olib
o‘tishda kerakli qolipga solishni ta’minlash vazifasini
bajaradi va 3 xil bosgichda (2-rasm) o‘tish bilan amalga
oshiriladi yani dastlabki bosqichi ma’lumotlarni
to‘plash  (Extract), ikkinchi  bosgichda  bu
ma’lumotlarni kerakli qolipga yoki formatga solib
tayyorlash  (transform) va  so‘ngisi  tayyor
ma’lumotlarni ma’lumotlar bazasiga yuklash (Load)

[1].

DATA
WAREHOUSE

Load

2-rasm. ETL usuli arxitektruasi
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ETL usulining bosh asosiy magsadi ma’lumotlarni
olish, ularga kerakli o‘zgartirishlarni kiritish, va ularni
saglab borish hisoblanadi. Bu wusul ma’lumotlar
tuzilmasi va ko‘rinishi bo‘yicha o°zgartirishlarni
amalga oshirishda juda samarali bo‘ladi [2] [4]. ETL
usuli, katta miqdorda ma’lumotlarni olish va ularga
kerakli o‘zgartirishlarni amalga oshirish jarayonlarini
avtomatlashtirishda yordam beradi.

G

Extract

-

Load

ELT (Extract, Load and Transform) jarayoni -
(Extract, Load, Transform) ma’lumotlar bazasi inte-
gratsiya jarayoni bo‘yicha amalga oshirilgan metod-
ologiya hisoblanadi. Bu jarayonlarning odatiy tartibi
ETL bilan farq giladi. ETL-da ma’lumotlar olinadi,
keyin ular to‘g‘ri formatga olinib ma’lumotlar bazasiga
yuklanadi, va keyin ma’lumotlar transformatsiya qi-
linadi (3-rasm). Birog, ELT-da ma’lumotlar olinadi,
keyin ularga ma’lumotlar bazasiga yuklash va so‘ng
ularda transformatsiya gilish o‘tkaziladi [3] [5].

> LX
O

Transform

DATA LAKE

3-rasm. ELT usuli arxitektruasi

ETL-da, ma’lumotlar olinib, ularga
transformatsiya amaliyoti qo‘llanilganda, Kkatta
miqdordagi ma’lumotlarni o‘zgartirish va ularda

transformatsiya o‘tkazish uchun kuchli resurslar talab
etiladi. Buning natijasida, katta hajmdagi ma’lumotlar
migdori yuklanish va transformatsiya jarayonlarida
yuqori tarmoq resurslariga zarur bo‘lishi mumkin.
Lekin ELT-da, ma’lumotlar biron bir formatda yoki
xilma-xil formatlarda saglanadi va ular ma’lumotlar
bazasiga tez va muvaffagiyatli yuklanadi. Keyin,
ma’lumotlar bazasining tarmoq kuchiga ega bo‘lgan
imkoniyatlari yordamida transformatsiya amaliyotlari
o‘tkaziladi [1] [4].

Bu jarayonda, ma’lumotlar bazasiga yuklash
jarayonlari odatda, ma’lumotlar bazasining tarmoq
kuchiga ega bo‘lgan yuqori ko‘rsatkichli yordamchi
vositalar orgali amalga oshiriladi. Ularning orasida,
PostgreSQL DB Link yoki boshga ma’lumotlar bazasi-
ning integratsiya interfeysi ishlatilishi mumkin. ELT ni
go‘llash, ma’lumotlar bazasiga yuklash jarayonini ish-
lab chiqish va boshqarishda osonlikni ta’minlashi bilan
ancha ommabop hisoblanadi.

1-jadvalda bu ikkita usulning foydalanilish hola-
tlari va gay holatlarda gaysi biri ancha foydali ekanligi
tavsiflanib o‘tilgan.

Ya’ni 1-jadvaldagi ma’lumotlarga nazar tash-
laydigan bo‘lsak u yerda turli xil foydalanilish hola-
tlaida bu usullarning go‘llanilishi taggqoslangan va
ularning har biridan foydalanilish holati bo‘yicha
quyida kengroq yoritib o‘tilgan.

ETL:Tezlik - bunda dastlab ma’lumotlar yig‘il-
gandan keyin ular ustida transformatsiya ya’ni mos-
lashtirish ishlari olib borilishi uchun biroz vaqt talab qi-
linadi va shu sababli vagtdan biroz yutgazish mumkin.

Maxfiylik - ETL jarayoni ma’lumotlarni transfor-
matsiya gilayotgan paytda, ularni ma’lum bir joyda
saglab turadi. Bu holatda, transformatsiya jarayonida
ma’lumotlar xavfsiz joyda saglanishi ta’minlanadi.

Xarajatlar - ma’lumotlar transformatsiya gilina-
yotgan paytda katta hajmli ma’lumotlarni ozgartirish
uchun kerak bo‘lishi mumkin. Bu xarajatlar, masalan,
go‘shimcha serverlar uchun litsenziya xarajatlari yoki
yugori samaradorlikka ega ta’minot xizmatlarining xa-
rajatlari bo‘lishi mumkin.

1-jadval.
ETL va ELT usullarining turli yo’nalishlardagi afzallik va kamchiliklari
Foydalanilishi holatlari ETL ELT
Tezlik - +
Maxfiylik + +
Xarajatlar kamligi - +
Katta hajmdagi ma’lumotlar bilan ishlashda - +
Kichik hajmdagi ma’lumotlar bilan ishlashda -
Tajriba + -

Katta hajmdagi ma’lumotlar bilan ishlash - katta
ma’lumotlar bilan ishlovchi jarayonlarda, ETL jarayoni
tez ishlamaydi, chunki transformatsiya va yuklash
bosqichlari katta hajmli ma’lumotlarning kafolatligini
saqlash qo‘shimcha vaqt talab etadi.

Kichik hajmli ma’lumotlar bilan ishlashda - ETL
protsessi boshga manbalardan olingan  kichik
ma’lumotlarni bir joyda birlashtirish va ularga
o‘zgartirishlar ~ kiritish ~ imkonini  beradi.  Bu,
ma’lumotlarning qulaylik bilan ishlashni ta’minlab
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ma’lumotlar bazasiga ma’lumotlarning kiritilishini
ta’minlaydi.

Tajriba - ETL 20 va undan ko‘p yildan beri
mavjud va uning amaliyotlari va protokollari yaxshi
ma’lum va hujjatlashtirilgan.

ELT:Tezlik - bu to‘g‘ridan to‘g‘ri ma’lumotlar
bazasiga yozilishi sababli va u yerda kerakli datalarni
transformatsiya qilishi shu yerni o‘zida bajarilganligi
uchun ETL dan ancha kamroq vaqt sarflaydi.

Maxfiylik - bu usulda, ma’lumotlar yuqori
darajadagi ma’lumotlar bazasiga yuqori tezlik va
osonlik  bilan yuklanadi hamda keyinchalik
transformatsiya qilish talab etilmaydi. Ma’lumotlar o‘z
asl holatida saglanadi va ularni xavfsizlik nugtai
nazaridan o‘zgartirish zarurati yo‘q.

Xarajatlar - ma’lumotlar yuqori darajadagi
magqsadiga to‘g‘ri yuklanishi jarayonida qo‘shimcha
serverlar uchun litsenziya xarajatlari yoki yuqori
samaradorlikka ega ta’minot Xizmatlarini xarajatlari
muhim bo‘lmaydi, chunki ma’lumotlar transformatsiya
gilinmasdan yuklanadi.

Katta hajmli ma’lumotlar bilan ishlash - ELT
transformatsiya bosqichini oxirida bo‘lishi evaziga
katta hajmdagi ma’lumotlarni to‘g‘ridan to‘g‘ri
mo‘ljalga yo“naltiradi va bu katta hajmli ma’lumotlarni
dastlab mo‘ljalga yo‘naltirib keyin transformatsiyalash
uncha qiyichilik tug‘dirmaydi.

Kichik hajmdagi ma’lumotlar bilan ishlashda -
ELTda, kichik ma‘lumotlar yuqori darajadagi
ma’lumotlar bazasiga o°zgartirishlarsiz yuklanadi. Bu
esa, ma’lumotlarni  optimallashtirish,  boshqa
manbalardan olingan ma’lumotlarni birlashtirish va

Database

ularga o‘zgartirishlar kiritish imkonini cheklashini
ta'minlashni giyinlashtiradi.

Tajriba - ELT ma’lumotlar integratsiyasining
yangi shaklidir va hozirgacha o‘zining qulay
algoritmlari bilan ancha ommalasha olgan.

Ma’lumotlarni uzatishda ETL usulidan foyda-
lanish

ETL usuli orqali ma’lumotlarni uzatishda ikkinchi
ma’lumotlar bazasiga odatda ma’lumotlar filterlanib
tayyor golipga solinib yuboriladi. Tadgigot ishimizda
bizga berilgan muammolardan biri ham berilgan
ma’lumotlar ya’ni datasetdan foydalanib ularning
keyingi kuni uchun kuzatilishi mumkin bo‘lgan
bashorat natijalarini keyingi tizimga uzatishni tashkil
etish hisoblanadi.

4-rasmda yuqorida aytgan tizimni amalga
oshirishni rejalashtirgan arxitekturaning ko‘rinishi tas-
virlangan. Bunga ko‘ra dastlab ma’lumotlar berilgan
dataset orgali to‘ldirilgan ma’lumotlar bazasidan oli-
nadi va shu natijalar asosida KNIME dasturi chizigli re-
gressiya modellari orgali o“qittirilib uning modeli qurib
olinadi va model asosida uning bashoratlash natijalari
olinadi.

Olingan natijalarni uzatish KNIME tizimi orgali
amalga oshiriladi. Bu yerda KNIME ma’lumotlarni
olish, tahlil gilib modelini qurib olish va nihoyat kutil-
gan natijalarga erishilgach uni kerakli tizimga uzatish
vazifasini bajaradi. Albatta, bu jarayon vagtida bir
nechta gadamlar va bir nechta vazifalar KNIME ni
o°zida amalga oshiriladi va bu jarayonlarning umumiy
yigindisi ETL usulini tashkil giladi bu to‘lig sistema
ETL usuli orgali amalga oshirilishini ta’minlab beradi.

Database

KNIME

|

A ®

Building

Testing

Linear
Regression

4-rasm. ETL orgali ma’lumotlarni uzatishni amalga oshiriladigan sistema arxitekturasi.

Bu arxitekturada ETL usulidan foydalanishning
asosiy maqgsadi katta hajmdagi ma’lumotlani olish va
uni tahlil gilish va keyinchalik fagatgina tahlil gilingan
natijalarnigina keyingi tizimga o‘tkazishda bu usul an-
cha optimal hisoblanadi. Chunki keyingi tizimga katta
hajmdagi ma’lumotlar emas, balki, kichik hajmdagi
ma’lumotlarni uzatish amalga oshirilgani bois bu usul
ELT susulidan ancha kam vaqgt va resurs sarflaydi.

Xulosa

ETL va ELT algortimlari katta va kichik hajmdagi
turli ma’lumotlar bilan ishlashda muhim ahamiyatga

ega. Bu usullar, ma’lumotlarni olish, transformatsiya
qgilish va yuklash jarayonlarida ishlatiladi. ETL usuli
ma’lumotlarni olib, ularga transformatsiya gilish va
so‘ngra ma’lumotlar bazasiga yuklash bilan bog‘ligdir,
ELT esa ma’lumotlarni yuqori darajadagi ma’lumotlar
bazasiga yuqori tezlikda yuklashda qo‘llaniladi. Har
ikki usul ham dasturiy ta’minotlarni tuzishda sodda va
tushunarli bo‘lgan ma’lumot tizimlarini go‘llanishini
ta’minlaydi. Bu ikki usul katta migdordagi ma’lumotlar
bilan ishlashda tizimlarni integratsiya qgilish va ma’lu-
motlar tahlili uchun keng imkoniyatlarni ta’minlaydi,
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shuningdek bular dasturiy ta’minotlarni tuzishda
o‘rtacha darajada sodda va tushunarli bo‘lgan ma’lu-
mot tizimlarini qgo‘llashni ta'minlaydi va bular
dasturlash va boshgarish jarayonlarini tez va samarali
gilishga yordam beradi.
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B pabote paccMOTpeHbI BONPOChl 00pabOTKH TaHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHUS CEITLCKOXO3SHCTBEH-
HBIX noJieil. Ha ocHoBe (pakxTampHBIX MeTOHOB 00paboTku MK u paanonokannoHHBIX H300pa)XeHUH Moka3aHa

BO3MOXHOCTB paS,I[eJ'ICHI/IH paSHLIX THUIIOB ITOYB.
Abstract

Work examines questions of processing of remote sensing of agricultural fields. Based on fractal processing
methods of IR and radar image shows the possibility of separating the different types of soil.
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Beeaenue

D¢ dexTuBHOE HCIONB30BAHNE NPHPOIHBIX pe-
CYpPCOB M 3KOJOTUYECKHII MOHUTOPUHI 3€MHOIl TMO-
BEPXHOCTH TPeOYIOT pa3pabOTKH M BBEACHUS B IIpaK-
TUKY TPUPOJIOTIONE30BaHNS TUCTAHIIMOHHBIX METOOB
OTIpeNeNICHUs] XapaKTePUCTHK MOYBCHHOTO W PaCTH-
TEJIBHOTO MOKPOBOB ATl HYXJ CENbCKOTO XO35HCTBA,
M3YYEHUS JIECHBIX MacCHUBOB U OacceiHOB OOJNBIINX U
MaJlbIX peK, a TaKkXKe aKBaTOPHH MOped M OKEaHOB.
JlaHHBIE MUCTAHIIMOHHOTO 30HIMUPOBAHMS CIyXaT OC-
HOBHBIM HCTOYHHKOM HMH(GOpPMAIMH HPH TTOATOTOBKE
KapT 3eMJICTIONB30BAHNS M TOTIOTPapHUIECKIX KapT.

AKTyaJIbHOCTh PEUICHUS 3THUX 33724 HE BBI3BIBACT
COMHEHHS, TaK KaK TPaIHIINOHHBIE KOHTAKTHBIE H3Me-
peHus He 00ecleYuBaIOT MOoJydeHHue MHPOpMAIUH ¢
JIOCTaTOYHOM JETaIbHOCTBIO B MPOCTPAHCTBE U Bpe-
MEHH U, KPOME TOT0, OKa3bIBAIOTCS TPYIOEMKHUMHU.

Pemenue Bcex yka3zaHHBIX BBIIIE IPOOIEM HEBO3-
MOKHO 0€3 BHEJPEHHs ITUCTAHIMOHHBIX METOJOB HC-
CJIeIOBaHUsI 3eMJIM, OCHOBAHHBIX Ha aHAJM3€ CTPYyK-
TYpPBI CUTHAJIOB, COPMHUPOBAHHBIX B pe3yJIbTaTe 0Tpa-
KEHUs] WIA W3IYyYCHUS SJIEKTPOMArHUTHBIX BOJIH
MIPUPOTHBIMHA 0Opa30BaHUSAMH, amIapaTypor JHUCTaH-
LMOHHOTO 30H/IMPOBaHMS, yCTAHOBJIEHHOH Ha OOpTy
CaMoJIETOB-J1a00PaTOPUI M KOCMUYECKUX IIIaT(HOPM.

JemmdprupoBaHne a’pOKOCMUYECKMX CHUMKOB
MIPOBOJIAT C HCIIOJNB30BAaHMEM KOMIUIEKCA MPSAMBIX U
KOCBEHHBIX JCHIN(PPOBOYHBIX MpPHU3HAKOB. lIpsmbre
MIpU3HAKH (TOH, CTPYKTYpa, hopMa, TEHH U T.1.) HETO-
CPEICTBEHHO H300pa)karoTCsi U BOCIPHHUMAIOTCS CO
CHHMKOB TIpH JEMHU()PHUPOBAHNH, a KOCBEHHBIE TAIOT
BO3MOKHOCTh YCTAHOBHTH 3aBHCHMOCTH MEXIYy Ips-
MBIMHU NIPU3HAKAMHU U 3aKOHOMEPHOCTSIMH KYJIbTYPHBIX
HACaXXJECHUH, TOUYBEHHBIX XapaKTEPUCTUK U TIp.
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Kocmuueckue CHUMKH, HMEIOIIHE OOJBIIYI0 00-
30pPHOCTh U BBICOKYIO ONEPATUBHOCTh, TPEOYIOT MpH-
MEHEHUSI aBTOMAaTHU3WPOBAHHBIX METOIOB 00pabOTKH
nHpopmanuu. OCHOBHBIMH 3afadyaMH aBTOMaTH3HPO-
BaHHOTO JACHIN(PPUPOBAHUS ADPOKOCMUYECKHX CHHM-
KOB SIBJISIIOTCSI PACIO3HABaHUE OOBEKTOB M OIpeeIie-
HHE X YHCJICHHBIX XapaKTEpUCTUK. B aBTOMAaTH3HPO-
BaHHBIX CHCTEMaX OHH PCIIAOTCS METOJaAMH TEOPUU
pacrio3HaBaHus O0pa30B M CTATHCTUYCCKOW OIICHKH
mapaMeTpOB.

[lepcrieKTUBHBIM MyTEM MOBBIIMICHUS HH(pOpPMa-
TUBHOCTH MOJYYCHHBIX ONTHYCCKHUX, UHPPAKPACHBIX H
PaIHOIOKAIMOHHBIX a9POKOCMHUYECKUX H300paKeHU
SIBJISIETCS IPUMEHEHUE METOIOB (PPAaKTAIBHO# TOTIOJIO-
THH C WCHOJB30BaHMEM (pakTanbHBIX Mozenei (ITox
pen. [Mamenko P.3., 2006; VBanoB u ap., 2006, a Tak
JKe JIUTeparypa UTUpyeMast Tam).

Lenp HAMIMX WCCIENOBaHUM — ¢ TOMOIIBIO (ppak-
TaJBHBIX METOJIOB 00pabOTKH a3pOKOCMHUYCCKOW HH-
(hopmaiy BEISIBUTH BO3MOXKHOCTH MH/IMKAIIMHU I'yMyca
B UepHO3eMax 0 MaTepuagaM KOCMHYCCKON ChEeMKH.

JKcnepuMeHTAIbHbIE HCCJIET0BAHNAS U 00pa-

00TKa pe3yJIbTATOB

ConeprkaHue ryMmyca B MOYBax IO JAaHHBIM a’3po-
(hOTOCHEMKH OCHOBBIBAIOTCSI HA CBSI3U OTNITUUECKUX Xa-
PaKTEPUCTHUK C COJICPIKAHUEM IyMyca B BO3IYLIHO-CY-
xux obpasmax (MuxaiinmoBa, Opinos, 1985). Omgnako
MOYTH HET OIITA HHAUKAIIUU FyMyca 0 JaHHBIM KOC-
muyeckoit cbeMku (Laroxin, Jlnuain, 2000).

o TEZ

Jlnist ieMOHCTpalMyu BO3MOXKHOCTEH NPUMEHEHHUS
(hpakTaNbHBIX METOJOB 00PAOOTKH KOCMHYECKUX JTaH-
HBIX JUIS PEIICHMS BBIIICO3HAYCHHBIX 3aJad HaMH
OBLTH NCTIONH30BAHBI JAHHBIE, TOTyYEHHBIC B XO/I€ HC-
cleoBaHMi, npoBeaeHHbIX coTpyaHukamu HI[ «WH-
CTHTYT TO4YBOBeZcHUs U arpoxumunm» YAAH (La-
toxiH, JInaain, 2000). B pabore OBLIH UCTIONBE30BaHBI
(oH/IOBBIE MaTepuasbl HMHCTUTYTa YKP3EMIIPOCKT:
MOYBEHHBIM TUIaH W IUIaH 3emienoib3oBaHus (Ml1:
25000), a Taxke apXuBHbIe CHUMKH ciryTHHKa SPOT
(HRV). [lemmndpoBaHbl CHUMKH € pa3periaroei cro-
coOHocThIO 20 M, KOTOpBIE OBLIM MOTy4YeHbl B MHOTOC-
MEKTPaIbHOM peXuUMe (BUAUMBIA M OMDKHUHN nHOpa-
KpacHBIl AWama3oHa CIEKTpa), a UMEHHO MO TPEM Ka-
Haiam: 1) 0,50-0,59 mxwm; 2) 0, 61-0,68 mxm; 3) 0,79-
0,89 mMxM. Bo Bpems ceemkn obnagHOCTh 0%, TOBEPX-
HOCTB TI0YBHI - BO3AYIIHO-CyXast (YepHBIH map).

B paboTe npoananm3upoBaH ciay4ai, Koraa B mpe-
Jenax ogHoro mnouis (puc. 1), Mo JaHHBIM KpyIHOMAc-
mTa0HLIX O0O0CIeIOBaHUM, BBIJEICHO 6 TMOYBEHHBIX
apeanoB. B cTpyKType MOYBEHHOIO IIOKpOBa 3TOTO
T0JIs1 BBIJICJICHBI TaKHe YePHO3EMHBIE TTOUBBI: |-HaMBbI-
TBIA CPEIHECOIOHIICBATHIA HA JIECCOBBIX MOpoOax; 2 -
OOBIYHBIN CTa00CMBITHIA Ha JIGCCOBBIX MOpoaax; 3 -
OOBIYHBIN HETITyOOKWH Ha JIECCOBBIX MOpomax; 4 -
OOBIYHBIN Ha PBIXJIBIX MECYAHBIX MOPOAAX CIabOCMBI-
TBIH; 5 - OOBIYHBIN HA PHIXJIBIX NECYAHBIX OPOJAX JIET-
KOCYTJIMHHCTBIX; 6 -OOBIYHBIN Ha PBIXJIBIX MECYaHbBIX

[OpoJIax CyIeCUaHbIi.
] - =
Al —. J—-“‘. =wa 7

Puc. 1. Hccnedyemoe none: eeoepaguueckas kapma (a), Kocmuyeckoe onmuyeckoe uzobpasicerue (0), nousen-
Hble apealvl (8)

Bapuanuii 1mepoxoBatocTM U MOBEPXHOCTHOM
BJIAYKHOCTH 110 BCEH IUIOIIAAM IOJS HEe HaOIromaeTcs,

YTO TOATBEP)KAAETCS U CHHXPOHHOI CheMKOH, ITpoBe-
JCHHOH B MWIJIMMETPOBOM JIMAIla30HE PaJHOBOJIH
(puc. 2) c 6opta camonera madboparopun NJI-18 1 TPD
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uM. A A, Yceuxosa HAH VYkpauns! (nog. pen. Konto-
XxoBa ¥ Jp., 2007). JlaHHBINA BBIBOA OCHOBBIBAETCS HA

OTCYTCTBUHM OOpPaTHOIO pacCesHMs 110 BCEH IUIOILAAU

Puc. 2. H306pasxcenue mecmogoe

B mpenenax 6 KOHTpAacTHBIX TO SIPKOCTH U300pa-
skeHus (puc. 1B) apeanoB oTrobpaHo 24 MOYBEHHBIX 00-
pasna, B KOTOPBIX ONPEAEIECHO COoepKaHNe ryMyca U
rpaHyJIoMeTpudeckuii coctaB. C IOMOIIbIO TeOMH(OP-
MAaIMOHHOI CUCTEMBI B Te€X K€ TOUKaX JAHHOTO IOJ
OBUTM CUMTaHBI SIPKOCTH KOCMHYECKHUX H300parkeHUI
IO BCEM TPEM KaHallaM.

YcTaHOBIIEHA TeCHAsI CBA3b MEXAY COAEp KaHUEM
rymyca v (pU3M4ecKOl TJIMHBI, a TAKKe MEXIYy TyMy-
COM M WINCTOH (pakimeil. SIpkocTs nzo0paxkeHus B
MecTax 0TO0pa 00pa3IoB TAK)KE TECHO KOPPEKTHUPYET C
TYMycoM, TecHelmas cBs3p B OmmkaeM UK - nuama-
30He. JlOCTaTOYHO TECHO KOPPEKTHUPYIOT C SIPKOCTBIO
OTAEbHBIC (PPaKIMU TPAHYIOMETPUIECKOTO COCTaBa
(IaToxin, JTuaain, 2000).

Jlnst BBIZETICHUS TIOYBEHHBIX apeasioB Ha H300pa-
sxxenun B VK - nnanazone HaMu ObLI MCIOJIB30BAH arl-
napar (ppakTaJbHOTO aHaAJIN3a.

JIOCTOBEPHO YCTaHOBJIEHO, YTO OOJNBIIOE YHUCIIO
MPOLIECCOB U SIBIICHUH B (DU3MKE M OKpYIKalolei Hac
MPUPOJIE MOXKET OBITH IMPEACTABICHO C HCIIOJIB30Ba-
HUeM (pakTansHBIX Mozeneit (MBaHOB u np., 2006, [Ta-
meHko P.€., 2005). ®akTiuecku QpakTanbl BCTpeya-
I0TCS BE3/I€, I'/Ie 3aKaHYMBAIOTCSI IIPUBBIYHbIC TPABUIIb-
Hble (DOPMBI €BKIIMOBOH TEOMETPHH.

OpHUM W3 TEPCNEKTHBHBIX IyTEH IOBBIIICHUSI
MH()OPMATUBHOCTH a3POKOCMUYECKUX H300paskeHni
SIBJISIETCS IPUMEHEHUE METOIOB (hpaKTaIbHO# TOTI0JIO-
T'MH, OCHOBaHHOH Ha TOM (haKTe, YTO HE3aBUCHMO OT
MPUPOABI WIIK METOAA MOCTPOEHHS, ¥ BceX (ppakTaion
€CTh PsiJi OOIIUX Ba)XKHBIX CBOMCTB: 4acTH (ppakranb-
HBIX CTPYKTYp, B OIpPEIECICHHOM CMBICIE TOIO0OHEI
BCeil CTPYKTYype B II€JIOM, a CTEIIEHb U3PE3aHHOCTH HITH

tectoBoro moiisg, a PBO B manbHeiiieM MOeT OLITh
WCTONB30BaH KakK JOMOJHUTEIBHBI HHCTPYMEHT
OITCHKH COCTOSIHHUS CEJIbCKOXO3SIHCTBEHHBIX ITOJICH.

A7y ‘i% - . %
0 NoJs 6 MUIIUMEMPOBOM ouanasomne pac)uoeoxm

CJIOKHOCTH (DPAKTAIBHBIX CTPYKTYP MOXKET OBITH OIIH-
CaHa HEKUM XapaKTEPUCTUYECKUM YHCIOM — (pak-
TaJIEHOW pa3MepHOCTHIO. JlaHHOE 00CTOSTENBCTBO TI03-
BOJISIET MPUMEHNTH 3TH METO/IBI LIS AEITH()PUPOBAHNS
PanuoNOKaMOHHBIX H300paXKEHUIH.

Hcnonb3oBanue (ppakTanos JUisl ONMUCAHUS PaJro-
JIOKALIUOHHBIX OTPaXEHUH OT HEPOBHBIX CTPYKTYD,
MO3BOJISIET YUUTHIBATh PA3JIUUHBIE IPOCTPAHCTBEHHBIE
MacmTadbl aHaIu3upyeMoii mosepxHoct. B (11BaHOB
u ap., 2006, IMamenko P.€., 2005) npencraBieHbl Hc-
ClIeIoBaHMsI (PPaKTAIBHBIX CTPYKTYp Pa3sHOOOPa3HBIX
noBepxHocTeil. Mcronp30BaHne TAKUX MOJIENEH mpea-
T0JIaraeT y4yeT MapagurMbl "TOMOJIOTHS 30HAUPYEMOTO
TIPOCTPAHCTBA - €T0 (ppaKTaIbHask Pa3MEPHOCTD

Jis co3maHusl MO JIOKANbHBIX (paKTaTIbHBIX
pa3sMEpHOCTEH aHaIM3HPYEMbIX H300paxKeHUH Oblia
pa3zpaboTaHa mporpaMma, KOTOpas IO3BOJSET BBIIE-
JISITh XapaKTepHBIE KIacTepbl (ppakTaIbHBIX pa3MepHO-
CTeH 1 0TOOpakaTh X ONPE/IEIICHHBIM (B HaIlIEM CIIy-
yae - 6enbiM) 1BeTOM. JIOKanbHbIe (paKTaibHBIC pa3-
MEpPHOCTH CTPOWJIHCh AN «OKHa» pa3MepoM 8x8
TIUKCENEH ¢ TepeKphITHEM 3 TTHUKCE, T.€. HCIOIb30Ba-
JIOCh «CKOJIB3SIIEE OKHO»

[IporpaMma CTPOHUT THCTOTPaMMY JIOKaJbHBIX
(pakTadbHBIX pPa3MEpPHOCTEH, IS aHATU3HPYEMOTO
UK uzobpaxenus (puc. 3), mokazaHHyIO Ha puc. 4, u
MO3BOJISIET ~ NPOM3BOJILHO ~ BHIOMpATh  JHMAIAa30HbI
(bpakTanbHBIX Pa3MEPHOCTEH, HCIOJIb3YEMbIX NpHU
MPOBEIEHNH CETMEHTALINH U300pakeHHil.

Ha rucrorpamme no ocu X oTJIOkKEHA BEIUYMHA
¢dpakranpHO#t pasmepHoctH D, a mo ocu Y
OTHOCHTEJIbHAs 4YacToTa Haiu4uusi  (pakTaibHOMN
pasmepHocTH fp Ha aHATM3UPYEMOM M300paKEeHHH.

Puc.3. Hz00pasicenue mecmosoeo nons 6 UK-ouanasone
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Puc. 4. l'ucmozpamma 10KanbHBIX QPAKMATLHBIX pA3ZMEPHOCel
Kak BumHO w3 puc. 4, THCTOrpaMMBbI JIoKambHbIX 2,886 - 2,947, MHHUMYM OTHOCHTEIBHOH YacTOTHI
(pakTambHBIX pa3mepHocTel aHaJM3MpyeMoro  jpocruraercst npu D= 2,995).
N300paKeHHs HMEIOT pan XapaKTePHBIX [TpoBeneM aHann3 XapakTEpPHBIX OCOOEHHOCTEH

ocobenHocTel. JIokanbHast ppakTaiabHas pa3MEpHOCTh
JAHHOTO M300paKCHUs] pHC. 3a H3MEHsAeTCs OT
Benu4uHbl D, = 2,747 no Bemmunnasl D, = 2,995, JleBas
YacTh T'MCTOIPaMM IUIABHO BO3PAcTaeT 10 BEJIMYMHBI
D. = 283 - 289, D = 2,88 - 2,91. IlpaBas yactb
THCTOTPaMM XapaKTePU3YeTCs PE3KUM CIIaI0M C TpeMs
SPKO BBIPAKCHHBIMH ~ Y4aCTKaMH OTHOCHTEIILHOM
4acToThl ()paKkTanabHOM pasmepHocTH (2,92 -2,953;

THCTOTPaMM JIOKIBHBIX (PpaKTalbHBIX pa3zMepHOCTEH
AQHAIM3UPYEMOTO  HM300paXXEHUsI U MOCTPOUM
CENIEKTUBHBIE ~ HM300paXEHUSI  COOTBETCTBYIOLINX
IUana3oHOB W3MEHEHHS BEIWYHMHBI (DpaKTaIbHOMN

Pa3sMEPHOCTH.

CenexTuBHbIE M300paKEHU NI PA3TMYHBIX JHa-
Na30HOB 3Ha4YeHMH (paKTanbHOH pasMepHOCTH MOKa-
3aHbl Ha puc. Sa-e.
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Puc. 5. Cenexmuenvie uz0opasicenust 018 pasiuyHblx OUANA30HO8 3HAYEHUI PPAKMATbHOU PA3MEPHOCU
a—D=2.747-2.797; 6 -2.83-2.89; B -2,8847-2,9145; r -2,9203-2,953; 1 - 2,8868-2,9474; e - 2,94692-2,9951

Ha cenekTUBHBIX HW300paXEHHSX MOXKHO YBe-
PCHHO BBIACTUTH BOIHYIO HOBEPXHOCTH (pHC. S5a),
HAMBITBIE YCPHO3EMHBIE CPEIHECOIOHIIEBATHIE MOYBBI
Ha JIECCOBBIX MOPOAaX M OOBIYHBIA YEPHO3EM Ha PhIX-
JBIX MECYAHBIX JITKOCYTJIMHUCTBIX U CYIECUYaHBIX I10-
pomax (1+6+5, puc. 506), HAMBITBINA CpeIHECONIOHIICBA-
TBI YEPHO3€M Ha JECCOBBIX MOPOAAX M HA PBIXIBIX
MeCYaHbIX TOPOJIax JETKOCYTITUHUCTHIX (145, puc. 5B),
4epHO3eM OOBIYHBIN CJIA00CMBITHII Ha JIECCOBBIX ITOPO-
JlaX U OOBIYHBIA HErJIyOOKHH Ha JIECCOBBIX MOPOJax
(342, puc. 5r), 0ObIUHBIE - CIIAOOCMBITHIN Ha JIECCOBBIX
MOpoJiaXx M HErJIyOOKHWil Ha JIECCOBBIX MOpOJAax M Ha
PBIXIIBIX TIECYaHBIX MOpoJax claboCMBITHI (2+3+4,
puc. 51I), YepHO3eM OOBIYHBIH Ha PBHIXIBIX MECUAHBIX
MopoJax cyrnecdaHsli (puc. Se).

3aki04eHue

[Tokazano, uro B pe3ynpTare npumeHenus UK u
PaIMOJIOKAIMOHHON CBEMKH, WCIOJIB30BaHUS (pak-
TaJILHOTO amnmapara JJisl TeMaTH4eckoil 00paboTKH Io-
JY4EeHHBIX HM300pa)XCHUH, BO3HUKAET XOpoIIas Iep-
CIIEKTUBa MOHUTOPHHTA COCTOSHHMS ITOYB JJIs IPOBEJIe-
HHS IIUPOKOMACIITAOHOTO 00CIEeI0BaHHS T'YMYCHOTO
COCTOSIHUS UEPHO3EMOB.

Jlis Gosiee eTambHOTO pasfesieHHs MOYBEHHBIX
apeaJsioB ¥ yTOYHEHHS MX TPaHMI] B AadbHEHIINX pado-
Tax HEOOXOAMMO NPOBECTH JOTIOJHHUTEIBHBIN aHAIN3

Pa3IMYHBIX CEJEKTHBHBIX W300pakeHMH Ha 0ase ux
MaTeMaTHIECKOTO CPaBHEHUSI.
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The article reveals the current state of development of ecological settlements in Ukraine. The authors draw
attention to the peculiarities of ecological settlements, their differences from other types of modern settlements.
Ecological settlements are a fairly young phenomenon and originated as an echo of the «hippie» culture. At the
same time, the popularity of this type of settlements in recent years is due to the desire of humanity to preserve the
environment, to harmoniously combine human habitation in an ecologically clean environment. The authors draw
attention to the special importance of ecological settlements in Ukraine during the war, as they became important
centers of accommodation and shelter for internally displaced persons from combat zones.

Keywords: ecological settlement, settlement, ecotourism, rural green tourism, territory.

Introduction. Ecovillages are communities that
strive for sustainable development, using ecological
principles in their daily lives. They emerged as a re-
sponse to the problems of the modern world, such as
climate change, depletion of natural resources and so-
cial inequality. In Europe, ecovillages have become
popular due to their ability to combine environmental,
economic and social aspects.

Main text. The modern ecovillage movement in
Ukraine began in the 1990s, when there was a need for
alternative models of life that combine ecological prin-
ciples and traditional methods of management. The
most massive development of ecovillages is associated
with the financial crisis of 2008, which forced people
to look for new ways to ensure their well-being. At this
time, the concept of «ancestral estate» also began to
spread, which became the basis for the creation of many
new communities.

Most ecovillages that emerged in Ukraine in the
period after 2008 are actively developing today, using
traditional methods of management and low-tech tech-
nologies. However, with the adoption of the concept of
sustainable development, new communities began to
emerge that focus on more modern technological ap-
proaches.

In September 2018, the public organization
«Global Network of Eco-Settlements of Ukraine»
(GEN Ukraine) was registered in Ukraine, uniting more
than 40 communities. In the same year, the first catalog
was published, containing the histories of 24 settle-
ments and describing their management technologies.
Today's version of the catalog includes more than 50
settlements, communities and projects in 19 regions,
focusing on current initiatives [2].

Despite 10 years of war, communities that strive
for an ecological and healthy lifestyle in harmony with

nature continue to develop in Ukraine. These commu-
nities exist both in large cities and in remote settle-
ments, including eco-settlements, ancestral estates, art
farms and spiritual communities. All of them are united
by a common desire for sustainable development, bio-
diversity conservation and the maintenance of harmo-
nious social relations.

In February 2022, Russia's full-scale invasion of
Ukraine began, which posed new challenges for ecovil-
lages. The NGO Global Ecovillage Network and the
Public Organization Permaculture in Ukraine joined
forces to create a map of locations in rural areas ready
to receive people seeking shelter. In partnership with
the Global Ecovillage Network Europe, a map of Euro-
pean eco-communities ready to receive Ukrainian refu-
gees was created.

During the two years of the «Green Road of Eco-
Settlements» existence, more than 60 locations in
Ukraine have provided assistance to more than 3,000
internally displaced persons. Many people who moved
to eco-settlements remain there to this day.

Eco-settlements not only provide shelter, but are
also actively involved in humanitarian assistance.
They:

* Provide shelter and humanitarian assistance to
internally displaced persons.

* Help civilians in need and relatives of military
personnel.

* Support military personnel in hospitals and at the
front, providing humanitarian assistance, equipment,
generators, and transportation.

* Organize the production of camouflage nets,
trench candles, and prepare food for the Armed Forces
of Ukraine.

* Develop programs of art, gardening, animal, and
other types of therapy to restore psycho-emotional
state.
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Eco-settlements in Ukraine demonstrate resilience
and adaptability in difficult conditions. They are be-
coming important centers of support and development,
uniting people around the ideas of sustainable living
and social responsibility. Despite the challenges facing
the country, these communities continue to develop,

embodying the concept of harmony with nature and be-
tween people. In general, in Ukraine, as of the begin-
ning of 2025, there are more than 50 eco-villages in 19
regions of Ukraine. The largest number of them is in
Vinnytsia (8 settlements), Dnipropetrovsk (8 settle-
ments) and Kharkiv (7 settlements) regions (Table 1).
Table 1

Ecovillages in the regions of Ukraine*

Region

Number of ecovillages

Name of ecovillages

Vinnytsia region

Salyntsi

Bushanska Toloka
Tverdynia

Big Family
Lyubodarovo
Streams

Cultural Projects
Manor of Creativity

Volyn region

Dawn
Jah Manor

Dnipropetrovsk region

Masters' Settlement
Green Grove

New Mayapur
Hobbit Terra

City of the Sun
Andriivka

Space of Samara
Rassvet-Samara

Zhytomyr region PRP Yemelyanivka Space of Love
Academy Posolon
PRP Kazkove
Zaporizhia region Honchar's house
Ivano-Frankivsk ZIN SPACE
region Teplya Gora
Living house
Kyiv region Green Cliffs
Bhakti Tirtha Dham
Rodaria
GlynoLend
Kirovohrad region Light Forest
Lviv region Honey Chest

Authentic Home

Mykolaiv and Odesa regions

Bhumi Charitable Organization
The House of the Sun

Poltava and Sumy regions

EcoUniverse

Fairy Valley
Baranivka

Project «Garden Yeva»
Svitankove

Ternopil and Khmelnytskyi regions

Settlement VeleSvit
Podilska Etnokhata

Kharkiv region

Living House

Voronya Slobidka

Happy People

Ozareniie

Sviachene

Buryakivsky Family Estate
Kolo Lisu

Cherkasy region

Vrinda -Ashram
Earth Creation
Magical

Chernihiv region

PRP Blagodat
Art Farmer Obirok

*Created by authors based on source [1]
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The largest number of eco-villages is currently
registered in Vinnytsia region. A vivid example of the
unification of residents of one village into an ecological
community can be seen in the example of the eco-vil-
lage «Salyntsi» [1].

The eco-village «Salyntsi» began its existence in
2008, when a small initiative group decided to create a
space for living in harmony with nature. Over time,
they were joined by like-minded people who sought to
equip their ancestral estate or young families who were
looking for ecological alternatives to life in big cities.

The village of Salyntsi is located on several hills
surrounded by ravines and overlooks the right bank of
the Southern Bug River. This picturesque place im-
presses with its coniferous and oak forests that invite
you to walk, pick mushrooms and berries. In the sum-
mer, residents enjoy swimming in the river, fishing and
kayaking, overcoming numerous rapids.

The people of Salyntsi have a long history, dating
back over three centuries. There is a legend about the
«hot stone» - a rock on the river bank, on which the
footprints of St. Mary remained. This story gives the
place a special charm and significance.

Salyntsi is not just a settlement, but a community
of like-minded people united by the idea of living in
harmony with nature. The settlers learn to interact with
the natural environment, try to understand the laws by
which it exists, and not harm it with their actions. They
strive to observe nature without interfering in its course
of life.

The community is actively engaged in planting
trees and shrubs, landscaping land, holding clean-up
events, and prefers phosphate-free detergents. An im-
portant aspect of their activities is ecological commu-
nication with people around them, expressing their own
opinions and accepting each other's positions.

Among the settlers are vegetarians and connois-
seurs of yogic culture. The community includes teach-
ers, alternative educators, a speech therapist, builders,
a stove-maker, songwriters and needlewomen. They are
engaged in vegetable gardening, beekeeping, garden-
ing, have a plant nursery, and make jewelry, boxes and
amulets from natural materials.

In «Salyntsy» children's and family camps «Free
Space» are held, where participants can learn new
skills, get acquainted with nature and develop creative
abilities. There is also a bicycle workshop that pro-
motes an active lifestyle.

The eco-village «Salyntsi» is a vivid example of
how one can live in harmony with nature, supporting
ecological principles and traditions. This is a place
where people not only create comfortable living condi-
tions, but also actively work to preserve the environ-
ment, forming a community in which mutual under-
standing and support reign.

In Ternopil region, there is currently only 1 eco-
settlement - VeleSvit. In 2010, the history of this settle-
ment began in the villages of Novosilka and Mali
Borky, founded by the first settlers from different re-
gions of Ukraine. This settlement arose as a spiritual
community of people who sought to restore ancient
Ukrainian Slavic traditions and live in harmony with

like-minded people, not far from the Slavic spiritual
center in the village of Rashtivtsi.

During the 12 years of the settlement's existence,
its number fluctuated. The events that took place in the
spiritual center had a significant impact on the number
of settlers: festivals, seminars, camps and spiritual
training. This center attracted like-minded people and
supporters of the Slavic tradition, but in 2014 it closed,
which marked the beginning of a new stage for VeleS-
vit.

Over time, the settlement ceased to exist as a spir-
itual community and turned into a small community of
three families who maintained friendly relations until
April 2022. The difference in views and values made
further relations impossible, but active members re-
mained - the family of Velemyr and Svitolada Babich
[1].

Due to the full-scale military aggression of the
Russian Federation against Ukraine, the Babichs de-
cided to use empty houses to provide shelter to inter-
nally displaced persons (IDPs). As a result, since the
beginning of the war, nine families have received long-
term shelter in four prepared houses, of which four fam-
ilies still live there. One of the IDP families even
bought a house for permanent residence.

VeleSvit actively cares about the ecological use of
the natural environment. Residents implement the prin-
ciples of permaculture, organic farming, and ecological
living in their homes. The settlement is located in a pic-
turesque area among hills and fields, near the
Medobory nature reserve, where wild animals such as
wild boars, roe deer, foxes and hares live. The forest is
rich in mushrooms, wild garlic and medicinal plants,
and the Zbruch River flows through Medobory.

Medobory is also home to ancient temples of
Slavic magi, the most famous of which is located on
Mount Bogyt. This place is an important cultural herit-
age that reminds of the deep roots of Slavic tradition.

Today, VeleSvit is not just a settlement, but a cen-
ter of support and interaction, where residents live in
harmony with nature and with each other. Despite the
changes that have occurred over the years of its exist-
ence, the community continues to develop, maintaining
traditions and values that are important to its residents.

Conclusion. Ecovillages in Ukraine play an im-
portant role in the formation of a conscious society that
strives for harmony with nature. They contribute to the
preservation of ecology, implementing the principles of
sustainable development, which helps to reduce the
negative impact on the environment, preserve natural
resources and biodiversity. Residents of such settle-
ments have the opportunity to live a healthy life, con-
sume environmentally friendly products, which has a
positive effect on their physical and mental health. Eco-
logical settlements form communities of like-minded
people who support each other, exchange experience
and knowledge, which contributes to the development
of social responsibility and mutual assistance. They can
become the basis for new forms of economic activity,
such as organic farming, ecotourism, beekeeping and
other environmentally friendly enterprises. This not
only creates new jobs, but also increases interest in the
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regions, which contributes to their development. In ad-
dition, ecological settlements become a platform for
training and popularization of environmental
knowledge, which is important for the formation of a
new environmental consciousness among the popula-
tion. Thus, ecological settlements in Ukraine not only
contribute to the preservation of nature, but also have a
positive impact on socio-economic development, form-
ing new values and approaches to life in the modern
world.
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Although agricultural subsidies offer farmers short-term financial stability, they call into question their long-
term output and environmental effect. The study findings indicate that direct income support subsidies can be more
fair and focused. This strategy guarantees effective resource use and helps to environmental protection. Aiming to
grow high-value and export-oriented agriculture, Azerbaijan's subsidy plan for 2025 gives tea plantations, vine-
yards, and crops cultivated with contemporary irrigation top priority. Simultaneously, enhancing systems and
equipping farmers with information should also be given first importance. Therefore, agricultural subsidies ought
to be included in not only economic but also social and environmental policies.

Keywords: Economic growth, statistical analysis, subsidy rates, agriculture.

INTRODUCTION

The main function of the agricultural sector is to
meet the individual's food needs. The needs of society
such as education, health and security can only be met
after food needs are met. The agricultural sector has a
strategic importance in meeting the basic food needs of
man. This feature distinguishes it from other sectors.
Since natural conditions affect the agricultural sector,
the sector may need to be supported. For this reason,
many countries promote the agricultural sector with
various support instruments. Incentives are an im-
portant tool in tracking the development strategies of
countries. Incentives can be very broad, covering all
kinds of assistance to investors in the country, or they
can be targeted at a specific target. There is a wide
range of incentives in the regulatory framework, in-
cluding direct investment grants and loans at preferen-
tial rates, tax holidays and reduced tax rates, subsidized
infrastructure services, exemptions from environmental
standards, electricity, water and transport services at
below commercial prices. Although the concept of in-
centive corresponds to the meanings of motivation and
encouragement, it is seen that concepts such as finan-
cial assistance, cheap loans, subsidies, state aid and
support are also preferred in the literature. Its definition
is as follows: “Material and/or non-material support,
assistance and incentives by the people in various ways
to ensure that certain economic activities develop more
and faster than others”. The main purpose of incentives
is to ensure the use of existing resources of countries in
areas that will play a leading role within the framework
of macroeconomic policies. Most countries provide
some type of agricultural subsidies. Subsidies may be
linked to inputs and/or outcomes. Given that linking
subsidies distort pricing and render the market non-
competitive, the current trend is to decouple subsidies.
Decoupled subsidies, by definition, should not influ-
ence farmers' immediate marginal production choices.
In perfectly competitive marketplaces, there are no
economies of scale, and producers exhibit risk neutral-
ity. In actuality, these prerequisites are not met, and

hence, even detached subsidies may influence produc-
tion decisions. In theory, there are four mechanisms
through which coupled and decoupled subsidies can in-
fluence production:

(i) by altering the relative prices of inputs and out-
puts,

(ii) via an income effect affecting both on-farm
and off-farm activities,

(iii) through an income effect on investment
choices,

(iv) by impacting farm expansion and exit deci-
sions.

All these effects may alter the technical and eco-
nomic performance of the farms. In this context, a crit-
ical question is whether these effects are beneficial or
detrimental to farm performance. Conventional eco-
nomic theory and policy evaluation assert that agricul-
tural subsidies distort incentives and diminish produc-
tion. According to Garrone et al. (2018, p. 2), subsidies
can diminish agricultural productivity due to the fol-
lowing reasons:

e Farmer investment decisions may be skewed
towards less productive activities that receive subsi-
dies;

e Farmers may excessively invest in subsidized
inputs;

e Subsidies may diminish a farmer's motivation
to implement cost-optimizing strategies;

e Subsidies may create soft budget constraints,
resulting in inefficient resource utilization.

Nevertheless, recent investigations suggest that
these assertions are not universally valid. According to
Garrone et al. (2018), subsidies may augment agricul-
tural productivity by alleviating farm limitations result-
ing from rural market flaws.

In the presence of inefficiencies in rural capital
markets, subsidies may alleviate the financial limita-
tions faced by farmers, either by directly enhancing
their financial resources or indirectly by facilitating ac-
cess to credit.
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In the presence of imperfect insurance markets,
subsidies can alleviate risk and stimulate investment in
specific activities that the farmer might otherwise deem
too dangerous. Empirical research also provide mixed
evidence. The subsequent section of this study exam-
ines the findings of recent empirical studies about the
impact of subsidies on agricultural efficiency and out-
put. In the next stage of the study, the norms of subsidy
rates in Azerbaijan for 2025, as well as the amount of
currently arable land, the impact of subsidies on farm-
ers'income, as well as their role in economic evaluation
will be statistically compared.

LITERATURE REVIEW

The Green Revolution in wheat, maize, rice, and
other types of staple crops has been primarily responsi-
ble for the remarkable increase that agriculture has seen
all over the globe over the course of the previous half
century and beyond. However, the trend in food costs
has been growing lately (Kumbhakar, S. C., Lien,
G.,2010). Because of expanding food production,
prices declined until 2010, but they have been on an up-
ward trend since then. Between the years 1961 and
2019, there was an increase in total factor productivity
(TFP) in agricultural output. During the same time
span, the pace of increase of inputs became increasingly
less significant. In the next part, we will discuss the
origin of this development in productivity, as well as
convergence and location. Throughout the whole pe-
riod from 1961 to 2019, developing nations were the
pioneers in terms of production growth. Despite the fact
that the pace of development for the developing world
has slowed down in the recent decade (2010-2019) in
comparison to the preceding decade, the growth of pro-
duction continues to be 1.3 percentage points quicker
than in developed nations. On the other hand, industri-
alized nations are also seeing an increasing trend in the
expansion of agricultural output. Despite the fact that
agriculture is responsible for the employment of a sig-
nificant number of people in developing nations, auto-
mation has not yet happened at the same rate as it has
inrich ones (Li, C., et.al.,2022). Mechanization was not
the cause of the over three percent increase in produc-
tion that developing nations saw in most decades; ra-
ther, it was the expansion of input usage (Mamun, A.,
2024). China, Brazil, and India, along with some re-
gions in Southeast Asia, have made significant strides
in agricultural productivity during the 1990s. This is
mostly because to the increased utilization of inputs and
automation for agricultural purposes. The total factor
productivity (TFP) is a measure of the combination of
all elements, including land, labor, capital, and materi-
als input. In the breakdown of agricultural expansion,
total factor productivity (TFP) is the factor that ac-
counts for the biggest percentage, followed by intensi-
fication of inputs, irrigation, and extension of land area.
The total factor productivity (TFP) of high-income na-
tions has been growing at a rate of around one percent-
age point up to the year 2010 (Figure 2). Since then,
however, the pace of increase of total factor productiv-
ity (TFP) has slowed down: the average growth of TFP
has decreased from 1.1% in the period 2001-2010 to
0.6% in 2014-2019. TFP growth in emerging nations is
generally controlled by countries with lower and higher

middle incomes, notably China and Brazil, as well as
countries in Southeast Asia, North Africa, and Latin
America. Brazil and China are two examples of these
countries. In both developed and emerging nations,
high total factor productivity growth is accompanied by
lower input growth. Particularly in the 1970s and
1980s, irrigation and fertilizer are considered to be the
most important factors that contribute to growth that is
driven by inputs. Beginning in the 1970s and continu-
ing into the 1990s, developing nations made significant
investments in irrigation systems in an attempt to pro-
vide food security for their expanding populations. na-
tions, India is seen to exert a significant amount of pres-
sure on local pricing, giving around US$65 billion an-
nually on average between the years 2014 and 2018.
India's trade policy seems to be geared more toward sat-
isfying the requirements of consumers than those of
producers; as a result, it may be seen as a kind of taxes
on farmers (Niftiyev, I., Ibadoghlu, G., 2023). On the
other hand, China, which is classified as an upper-mid-
dle income nation, has recently transitioned from hold-
ing negative price support to holding positive territory
(Laborde et al., 2021). At the international level, fiscal
subsidies account for more than one-third of the overall
assistance that is supplied. 38 percent of the overall
subsidy amount, which is 242 billion dollars in the
United States, is allocated to input subsidies, while an-
other 30 percent is allocated to subsidies provided to
farmers for elements of production, which include land,
capital, and labor. It is thus the case that payments for
inputs and elements of production combined account
for 68% of subsidies. This reflects the efforts that gov-
ernments make to maintain the productivity of the agri-
cultural sector and to guarantee that everyone has ac-
cess to food (Karamba, R. W., Winters, P. C., 2015).
Especially noteworthy is the fact that nations with high
incomes and upper-middle incomes give a significant
amount of assistance for inputs, which is often unre-
stricted. Many nations, including those in Europe,
China, and India, are among those that provide substan-
tial subsidies for inputs and factors. The majority of na-
tions that give output subsidies are those with high in-
comes or upper-middle incomes. Output subsidies ac-
count for fewer than 5% of the total (Van Berkum,
S.,2017). Additionally, subsidies are distributed to
farmers via methods that are disconnected. 2. Approxi-
mately one-third of all subsidies in the world are dis-
connected. This is a reflection of the reforms that have
been implemented by a number of industrialized na-
tions, such as the United States and the European Un-
ion, in order to move away from payments that are re-
lated to output. The goal of these reforms is to reduce
market inefficiencies (Wang, S. W., et.al.,2019).

By intervening in the economic life of the country,
using a wide variety of methods, the state provides vis-
ible support to certain economic entities, in many cases
violating their right to make independent decisions
(Huseynov, M., et.al.,2023). With the help of the sub-
sidies received, other sectors of the economy manage
to survive only from a financial point of view, regularly
achieving negative or zero results. In this sense, subsi-
dies raise a number of issues related to both their finan-
cial side and the criteria for selecting the lucky ones, as
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well as their consequences. Subsidies located at the in-
tersection of economic and political decisions also have
social consequences, therefore, the use of this financial
lever should be carried out with great caution. A sub-
sidy is financial support provided free of charge and
unilaterally, but in most cases conditionally and for a
specific purpose (Mamenos, H. H. O., 2020). This im-
plies, on the one hand, material need and demand for
assistance, and, on the other hand, the presence of a ma-
terial base and a willingness to provide support. We can
say about a subsidy that the latter expresses the destruc-
tive activity of the authorities in the sense of the de-
struction of classical boundaries (Huseynov, M.,
et.al.,2024). The subsidy granted to an enterprise con-
firms the relativity of the distinction between the pri-
vate and public sectors, national and personal interests.
Moreover, subsidies distort the distinction between in-
come and expenditure. Even if they are initially public
expenditures, they are studied as community resources
and in tax legislation they are treated as income of en-
terprises, for which a special regime should be applied
to determine the taxable part or the basis for calculating
VAT (Value Added Tax). In order to correctly analyze
the impact of subsidies on the activities of economic
entities, it is necessary to classify the latter. Thus, a dis-
tinction is made between production subsidies and in-
vestment subsidies. Production subsidies are intended
to compensate for the shortage of certain products pro-
duced or to cover certain production costs. If such a
subsidy is not allocated, they should partially or fully
compensate for the total costs that the enterprise may
incur. Subsidies for production include:

e Compensation for losses resulting from low
sales prices;

e Amounts received from the state for the crea-
tion of new jobs;

Canada Ttrkiye
4% 4%
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e Subsidies aimed at covering production costs.

Investment subsidies are financial assistance that
allows the purchase or construction of real estate, as
well as long-term financing. These subsidies can par-
tially or fully finance the costs, the main rule to be ob-
served is that they are taken into account at the time of
provision without expecting payment. As a financial
note characterizing subsidies, we can say that they rep-
resent nothing more than relatively limited amounts,
their expenditure will never be justified; they them-
selves offer solutions to the problem, which must be ac-
cepted primarily depending on strict economic criteria.
Moreover, since subsidies are subject to taxation, they
are less attractive to businesses than long-term, low-in-
terest loans. In the financial practice of economic
agents, investment subsidies represent part of the fixed
assets on the liabilities side of the balance sheet (Hem-
ming, D. J., et.al.,2018).

There have been many changes in agricultural sup-
port policies from the past to the present. The dynamics
that have been effective in agricultural support policies
to date and are thought to be effective in the future pro-
cesses are; external dynamics, which are obligations
and responsibilities formed by international organiza-
tions or institutions that are members, country commu-
nities, and internal dynamics arising from country con-
ditions and society's needs (Gulaliyev, M. G,
et.al.,2019). Among these reasons, membership condi-
tions for the European Union, international organiza-
tions such as the World Trade Organization and the In-
ternational Monetary Fund, bilateral agreements, some
macroeconomic problems, climate changes, problems
in agricultural structure, various changes in rural areas
and environmental problems are some factors.

Israel
0,
~1%

Fig 1. Subsidies for agriculture in various countries

Source: OECD

Today, agricultural supports consist of area-based
agricultural support payments, difference payment sup-
ports, livestock support payments, agricultural insur-
ance services, other agricultural support, compensatory

payments and payments for rural development (Hash-
imova, A. C., 2023). Agricultural supports made from
the budget and continuing are as follows;
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e Area-based supports: This support includes
fuel and fertilizer support, organic livestock support,
organic agriculture support, good agricultural practices
support, hazelnut area-based income support, small
family business support for plant production, soil anal-
ysis support, solid organic/organomineral fertilizer sup-
port.

o Differential Payment Support: Products such
as seed cotton, olive oil, soy, safflower, sunflower oil,
dry beans, canola, chickpeas, lentils, grain olives, oats,
fresh tea, rye, wheat, barley, triticale, grain corn, and
paddy are included in this support.

e Livestock Support: Breeding of animal breeds
suitable for certain regions of the countries, improve-
ment of hygiene conditions for production facilities,
regulations made for animal health, establishment of
animal markets and incentives for aquaculture products
are included in this scope. Forage crops, beekeeping,
breeding small cattle for breeding purposes, calves,
milk, approved dairy farms, milk analysis, silkworms,
animal disease compensation, aquaculture, traditional
coastal fishing, processed aquaculture, large cattle fat-
tening, vaccination, biological and biotechnical control,
animal genetic resources, calf, buffalo, herd growth and
renewal, feed, waste, ear tag application, etc. supports
are included here.

e Agricultural Insurance Support Services: The
aim is to put the insurance mechanism into effect to
cover the risks that arise in the agricultural sector and
become a threat.
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e Compensatory Payments: Payments made for
income loss resulting from the production of different
products by changing the product grown in the event of
excess supply of agricultural products; are within the
scope of plant quarantine compensation, potato wart
support, tea pruning compensation and expenses.

e Agricultural Supports for Rural Development:
With a new approach in the 2000s, the rural develop-
ment model began to be widely implemented based on
a project aimed at strengthening the integration of agri-
culture and industry in rural areas. Because the nature
of agricultural subsidies has changed, agricultural sup-
port tools have diversified, the functionality given to
rural areas and agriculture has increased and institu-
tionalization has occurred in regional policies. With ag-
ricultural support for rural development; the income of
rural residents (Agyemang, S. A, et.al.,2022).

METHODOLOGY

This research work is carried out in Azerbaijan to
assess the impact of agricultural subsidies on farmers'
incomes and productivity using statistical data. During
the research, data was obtained from the Ministry of
Agriculture of the Republic of Azerbaijan and the State
Statistical Committee of the Republic of Azerbaijan.
Based on the information obtained, it was planned to
determine the impact of subsidy rates on farmers' in-
comes and their role in regulating economic activity.
The analysis period was planned between 2015-2023
and work was done in this direction.

20 40
Agricultural Subsidies (Billion $)

60 80 100

Fig 2. Trend between subsidies in agriculture and economic growth
Source: Prepared by the author himself as a result of research

The graph shows the relationship between agricul-
ture and subsidy rates. When looking at the relationship
between the variables, a direct proportionality is noted
between economic growth and the effect on the amount

of subsidy. According to rough calculations, a subsidy
of $ 20 billion affects an estimated 1.5% of GDP
growth.
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Fig 3. Agricultural lands of Azerbaijan
Source: https://www.fao.org/faostat/en/#country/52

The graph shows the dynamics of agricultural ar-  The area of permanent crops (red) shows variability,
eas in Azerbaijan for the years 1992-2022. Arable land  having a small share. While these areas remained stable
(blue) is shown, having the main share. In addition, the  until 2013, a decrease is observed in the following

growth over the years demonstrates a stable increase.  years.
Land Use
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Fig 4. Land and other areas used for agriculture in Azerbaijan
Source: https://www.fao.org/faostat/en/#country/52

The graph represents the statistical distribution of  of usable land has been observed, providing evidence
land use in Azerbaijan for the years 1992-2022. The of Azerbaijan's agricultural potential.
blue area reflects agricultural lands, and the red area re-
flects other lands. Since 1990, an increase in the volume
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Fig 5.Value of global agricultural production by country in 2022 (in billion international US dollars)
Source: https://www.statista.com/statistics/1332343/the-leading-producers-of-agricultural-goods-worldwide

The graph shows the ranking of countries that pro-
vide the most subsidies to agriculture. China, which is
in the leading position, is in the first place with $991.67
billion in subsidies. This reflects the strategic im-
portance the country attaches to agriculture and its pol-
icy aimed at food security. India, which is in second
place, allocates a fairly high amount with $486.43 bil-
lion. The United States is in the top three with $364.5
billion in subsidies. Brazil (256.01 billion), Russia
(112.52 billion) and Indonesia (105.55 billion) also at-
tract attention with high subsidies. Turkey is in the mid-
dle with $82.08 billion. Countries such as Pakistan, Ar-
gentina, Mexico and Nigeria also have subsidies rang-
ing between $55-80 billion. France, which is in the last
place with $55.36 billion in subsidies, although it is a
notable level among European countries, is in a lower
position on a global scale. These data show the role that
subsidies play in national policies.

The figure (6) below lists the sowing coefficients
for agricultural crops in Azerbaijan as well as the sub-
sidy amounts. Soil fertility and the degree of subsidies
directly influence the planting coefficient. Strategic and

high value-added items get the most subsidies. The dis-
tribution of 8,000 and 12,000 manat subsidies for tea
gardens and vineyards, respectively, during 2024-2025
suggests that these sectors are given top priority.

These subsidy levels suggest that the state sup-
ports the growth of these goods and that it seeks to
boost export potential. Relatively constant are the
planting coefficients and subsidy levels for conven-
tional grain crops rice, maize, millet, sorghum, cereals
and legumes. The planting coefficient of maize and mil-
let grown under contemporary irrigation systems, for
instance, is 1.45 and the subsidy is 290 manat. This un-
derlines the influence of irrigation on output and its im-
portance in subsidy policy. Especially when irrigation
systems are in place, vegetables, melons, and potatoes
are also very subsidized. Replanting and regions with-
out irrigation infrastructure have the lowest cropping
rates and subsidies. This suggests that the state supports
high-tech and intensive agriculture. The table generally
indicates that subsidy programs are related to irrigation,
the economic worth of the crop, and its strategic rele-
vance.
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Fig 6. Subsidy rates in agriculture in Azerbaijan in 2025

Source: https://www.agro.gov.az/az/news/020924?utm

RESULT AND DISCUSSION

The findings have important implications for agri-
cultural policy in Asia, India, Azerbaijan, the United
States, Japan, and the world at large. While agricultural
subsidies play an important role in supporting farmers
and ensuring food security, their long-term impact on
profitability and sustainability remains questionable
(Agasalim, A. A., 2020). To address these challenges,
policymakers need to adopt a more targeted, efficient,
and sustainable approach to supporting agriculture.
Subsidies for Direct Income Support One key recom-
mendation is to gradually shift from input subsidies
(such as fertilizer and electricity subsidies) to direct in-
come support for farmers. Subsidies can encourage
overuse of resources and lead to environmental degra-
dation, while direct income support can provide a more
stable and equitable form of support for farmers. This
shift can also help reduce market distortions and im-
prove the efficiency of resource allocation in the agri-
cultural sector. Extension services can also play an im-
portant role in disseminating knowledge and technol-
ogy to farmers, especially small-scale farmers, who
have limited access to information and resources. The
promotion of agri-environmental schemes and ecosys-
tem services should also promote agri-environmental
schemes and ecosystem services to promote more sus-
tainable agricultural practices. These schemes can pro-
vide incentives for farmers to adopt practices such as
conservation tillage, crop rotation and integrated pest
management, which can help reduce environmental im-
pacts and enhance biodiversity. Ecosystem services
such as carbon sequestration and watershed protection
can also provide additional income streams for farmers,
while promoting environmental sustainability. Finally,
attention should be paid to improving market access
and value chain development for farmers, particularly
small-scale farmers in developing countries. This could
include investments in infrastructure such as roads and

storage facilities, as well as support for farmer organi-
zations and cooperatives. Value chain development can
also help improve the quality and traceability of agri-
cultural products, increase farmers’ incomes and con-
tribute to rural development.
CONCLUSION

The research indicated that in the near term agri-
cultural subsidies significantly help to raise farmers' in-
comes and guarantee food security. The effect of subsi-
dies on economic efficiency and production in the long
run is uncertain. Traditional subsidies, particularly sub-
sidized fertilizers, can cause excessive use of energy
and water resources, therefore harming the environ-
ment. Empirical studies reveal that the influence of sub-
sidies on production choices is not only connected to
price mechanisms but also to income effects, invest-
ment behaviors, and farmers' risk attitudes. This shows
that subsidies have an indirect influence on technical as
well as economic efficiency. The research, meanwhile,
indicates that subsidies can be modernized that is, made
more focused by means of ecosystem services in agri-
culture, technology distribution, and knowledge trans-
fer. Direct income support in the form of subsidies can
be more fair and sustainable. This approach lets farmers
plan and carry out their economic activities free from
market pressure. Azerbaijan's planned subsidy rates
and various product type policies for 2025 reveal state
interest in strategic items. This helps to increase the ex-
port potential of agriculture and produce items with sig-
nificant added value. Therefore, from both economic
and social points of view, subsidy policy should be bal-
anced and in line with strategic objectives.
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Abstract

This study applies simple machine learning techniques to predict Emerging Market (EM) equity returns. It
examines excess returns for major EM indices versus relevant benchmarks. Predictor variables were drawn from
the same security’s historical excess returns. The intuition is that past performance can be predictive of future
investment interest and that predictive relationship is unique for each security. Therefore, a variety of models need
to be considered. A total of five models were applied: traditional logistic regressions, ridge, random forest, boost-
ing and neural nets. The results indicate that newer machine learning-based predictive relationships, such as ran-
dom forest, boosting, and neural nets, generate valuable out-of-sample results. In nearly all countries, there was a
machine learning active strategy that delivered higher returns than a passive long strategy. The paper identifies
avenues for further exploration of such investment strategies.

Keywords: emerging markets, machine learning, international investing, momentum.

The shift of investment flows from active manag-
ers to passive vehicles has turned into a deluge in recent
years. This move has been driven by, among other
things, low fees for passive vehicles and lackluster per-
formance by active managers. However, most passive
funds utilize a naive long-only market capitalization
based approach to investing and then optimize for the
lowest possible trading cost. Emerging “smart-beta”
products (e.g. Momentum or Value) are based on uni-
versal factors that have been back-tested excessively,
with limited application of modern data mining tech-
niques. New developments in machine learning allow
for multiple levels of abstraction that supersede the
complex regression modeling even from a few years
ago, let alone beat subjective heuristics that active man-
agers or passive index rules often rely on.

Using EM index excess returns

The focus on excess returns for emerging market
indices is unique for four reasons.

Longer time horizons: Many large algorithmic
firms focus on very high frequency trading (e.g. at the
tick-level). The statistical relationships and proposed
investment strategies are much longer term in nature. In
other words, they are “playing” in a different world for
even the same security.

Emerging Market coverage: EM tends to have
less investment coverage given its smaller size, lower
liquidity, political risks and difficulty marketing such
funds to Western investors. In fact, emerging markets
investing is still seen as a “boots-on-the-ground” en-
deavor, a self-fulfilling prophecy that means there is
more to be explored quantitatively in this space.

Relative Returns: using excess returns for a secu-
rity over its higher-level aggregate benchmark further
narrows the scope of analysis. Such an approach seeks
to derive information from the top-down country allo-
cation approach that international investors implicitly
use.

Indices: Using broad-based index returns instead
of single stocks adds diversification. It also mitigates
the potential for a machine learning’s strategy’s “edge”
to be competed away soon. The overall equity market
for a country or region has a plethora of participants
with varied motivations, only some of whom will ever

invest based on an algorithm even if presented with a
99% accurate one. In other words, there are natural lim-
its to arbitraging away such strategies at the total stock
market level. In addition, index returns can also be rep-
licated easily today using low-cost liquid ETFs or fu-
tures.

Using historical returns

This analysis is inspired from research by Krauss,
Do, and Huck (2016), Takeuchi and Lee (2013), Moritz
and Zimmerman (2014). All these studies apply ma-
chine learning techniques to individual stocks in either
the S&P 500 or US CRSP database. In particular, they
use various horizons of past daily performance to pre-
dict future returns, with an inherent emphasis on mo-
mentum philosophies. Asness, et al. (2014) lay out the
basis for momentum's centuries-long performance as a
source of sustainable and meaningful investment re-
turns. Habauer, et al. (2023) have used machine learn-
ing models on individual EM stocks rather than indices
to show the superior forecasting ability of machine
learning relative to traditional linear models. As a vari-
ant to this, this paper analyzes excess returns for indi-
vidual indices, rather than create a portfolio that re-
quires daily rebalancing of individual stocks. With the
growth of futures and liquid ETF vehicles aiming to
replicate country stock indices, this index-based ap-
proach may be more practical and diversified for a
broad array of financial practitioners.

Using monthly data

Although weekly data can greatly expand the
number of observations, monthly data has a few ad-
vantages. Cross-country allocations are often driven by
medium-term political and economic views. Reducing
the frequency can remove noise associated with intra-
month gyrations. Monthly data also reduces transaction
costs from higher frequency trading. Finally, this ap-
proach aligns with the monthly rebalancing schedule
followed by major ETFs.

Data extraction, cleanup and summary

The dataset is extracted from Thomson
Datastream’s MSCI database (Morgan Stanley Country
Indices). These are indices that track the global equity
market levels and are the most commonly-used bench-
marks for index funds and institutions. The index levels
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are extracted monthly and denominated in US dollars
to provide a common standard. The indices used are
calculated on a total return basis, i.e. dividend are in-
cluded.

The MSCI World index is the developed country
index, representing large and mid-cap equities that cov-
ering approximately 85% of the free float in each of the
23 constituent countries. The index tends to be very
highly correlated with US S&P 500 index, not a sur-
prise given the 73% weight to the US. The next largest
countries are Japan and the UK at 5.2% and 3.6% re-
spectively.

The MSCI Emerging Market index is made up of
24 emerging market nation indices, covering approxi-
mately 85% of the free float in each country again. This
index represents 10% of global market capitalization,
up from 1% in 1988 when it was launched. The index
is heavily dominated by Asia. The top four countries -
China, Taiwan, India and Korea — comprise around
75% of the index. While the index was launched in
1988, the larger countries in the current index were only
added in the mid-to-late 1990s.

The definition of Emerging Market used here is
based solely on western investor behavior and MSCI
index rules. There are many dimensions across which it
would be inappropriate to label these countries devel-
oping, e.g. China’s share of global GDP/trade or Ko-
rea’s per capita income.

Response and predictor variable creation

For clarity’s sake, the model is applied solely to
the aggregate Emerging Market index. First, a return
stream is created for the excess return of emerging over
developed markets. The next month’s value of excess
return is considered to be the response variable, trans-
formed into a binomial i.e. if the excess return is greater
than zero, the response variable is 1 and 0 otherwise.

The predictor variables are generated as trail-
ing differences at various horizons. The study selects
months 1 through 12, and then 6 months intervals out
to 3 years for sensibilities sake, to get a total of 16 pre-
dictors.

To visualize this, say one is looking at the June
2015 datapoint. EM outperformed DM in the next
month, July 2015, so the response value = 1. X; = 1-
month (June 2015) return of EM less 1-month (June
2015) return of DM, Xz = 2-month return of EM less 2-
month return of DM, ...and so on until X;6 = 3-year
return of EM less 3-year return of DM, both ending
June 30 2015.

This format can then be extended to each EM
country relative to overall EM. For instance, Brazil’s
response variable will be 1 if Brazil’s return is greater
than EM the following month. And the predictor varia-
bles will be Brazil less EM returns at various horizons.

Splitting observations

Three methods for splitting data were considered
(using a standard 75/25 split): Chronological, Random
Sampling and Rolling Windows. The final choice was
to use Chronological, but it is relevant to discuss the
merits and concerns of each approach.

Chronological: The chronological split sets the
train data from 1999 through mid-2019 and test data

from then until 2024 (roughly 5 years to capture a cy-
cle). Inherently this means that one is making a predic-
tion based on historical relationships. The advantage of
chronological splitting is that it allows one to logically
calculate hypothetical performance statistics for an in-
vestment strategy based on these results.

Random Sampling: One alternative was to use a
random sample of monthly observations that ignored
the chronological time nature. This would mean using
future data points to predict past ones. Unintuitive as it
sounds, this wouldn’t be problematic because it identi-
fies the predictive relationship of a security to its past
return structure. It assumes that this relationship is in-
dependent of time. In fact, this would allow one to
make a more “universal” or “evergreen” model for that
specific security and not limit training (or testing) time
period. One concern is that performance statistics from
this would be erroneous. The performance statistics re-
quire a chronological time series and one cannot use the
randomized serial numbers for that.

Rolling Windows: A rolling window would main-
tain chronological nature of the data. For instance, one
could split data into 7.5 years training and the next 2.5
years test, repeatedly at intervals starting each calendar
year. This would provide around 25 iterations of each
model and 25 train/test errors, which could then be av-
eraged to provide a final error estimate. The model’s
continuous updating will account for changing secular
market regimes by basing predictions on the recent
past. The challenge here is that more observations are
needed and monthly numbers limit the scope for this.
In addition, each time the model is losing data from old
time periods that may have predictive power for the fu-
ture.

Models

5 models were used. First, a simple logistic re-
gression against all the variables. Second, a ridge re-
gression to regularize the variables, i.e. shrink the size
of the coefficients by adding a penalty for a higher
number of variables introduced. The third model is a
random forest, which breaks the data into trees along
randomly selected variables (5 randomly selected out
of the total 15), majority vote within any tree node
(minimum node size is 10 observations), and repeats
this 500 times by using bagging (resampling with re-
placement). The fourth model was boosting, which be-
gins with a weak model and then iteratively estimates
the remaining error to improve the model’s predictive
power. The starting weak model was a simple decision
tree with 3 splits. For each security, it found the optimal
number of iterations to fit the final boosting model. The
model’s target was set to minimize classification error.
Finally, a neural net model was applied, that uses a
sigmoid function repeatedly to estimate our response
variable. This version uses 2 layers of 5 and 3 neurons
for the neural net.

Results

The misclassification errors for the models over
the test period are provided below. Misclassification er-
ror is the percentage of times the predicted performance
(i.e. excess return > or <0) does not match the actual
result next month.
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Exhibit 1: Results

Simple Logistic Ridge Random Forest Neural Net
EM* 62% 62% 59% 50%
Thailand 56% 59% 50% 53%
China 45% 62% 45% 52%
Korea 36% 50% 41% 41%
Taiwan 50% 42% 55% 62%
Malaysia 45% 44% 50% 39%
Thailand.1 56% 61% 50% 53%
India 50% 52% 47% 50%
Indonesia 58% 55% 55% 52%
SoAf 50% 45% 53% 48%
Poland 52% 50% 45% 48%
Brazil 50% 50% 36% 45%
Mexico 41% 47% 58% 48%
Chile 45% 47% 56% 45%
Turkey 47% 55% 59% 47%

*EM vs DM; Rest are Country vs EM

In general, the random neural net performs very
well. Given the very low significance of individual var-
iables in the regression approaches, we’re more in-
clined to use either random forest or neural net. Ran-
dom forests have very low training errors that could in-
dicate overfitting due to the small number of
observations. To mitigate this, the minimum nodesize
was set to 10 versus the default 1 typically used for clas-
sifications.

The value in being able to run these alternative
models against each security is that one does not need

to pick a universal approach. For certain securities, neu-
ral net does a better job and for others, random forest
(e.g. see Poland and Brazil). Moreover, even with the
same model, e.g. random forest, the variables that are
most important can vary by security. E.g. the charts be-
low are variable importance plots from the random for-
est models for EM and Malaysia. The former is driven
most by the 1-month return and the latter by the 2-year
return.

Exhibit 2: Random Forest: Variable Importance Plots
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In comparison to human active management that
finds it extremely difficult to beat naive passive indices,
our model errors less than 50% have the potential to be
developed into powerful investing strategies. Of
course, such potential is subject to the distribution of
returns for a given security. Analysis and comments on
that provided in the next section.

Investment Performance

Investment strategies were created based on all the
models. The strategy goes long when the next month is

Malaysia vs EM
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predicted to have positive excess returns and short oth-
erwise. This is compared against performance of a pas-
sive strategy that stays long the security. In all these
cases one is going long one security vs the other (i.e.
these are all relative returns).

A summary performance table is below along with
a chart for the EM vs DM performance (additional
charts in appendix). On a country by country basis, no
one model is robust across the countries. However, cer-
tain models jump out as generating very strong returns



Slovak international scientific journal # 95, (2025)

for a given country, which ties back to a point in the
previous section that each security is unique in its rela-
tionship to past returns. Therefore, model selection can
be done on a security-by-security basis rather than to
create universal market truths. For EM vs DM as a

Exhibit 3: Performance (Annualized, test period)

whole, neutral net deliver top results. The only two
countries where machine learning techniques do not
generate a higher-value strategy vs passive long are
Taiwan and India — notice that these 2 have also been

outlier strong performers within the group.

Passive | Simple Random

Long Logistic | Ridge Forest Neural Net
EM* -8.6% -9.0% -12.3% -8.0% 2.7%
Thailand -7.4% -8.4% -7.4% -1.9% -1.3%
China -4.2% 4.6% -4.2% -6.6% -6.0%
Korea -1.5% 12.1% -0.4% 9.9% 8.7%
Taiwan 12.5% 2.9% 6.5% -3.4% -11.3%
Malaysia -3.2% -1.1% 1.7% -0.8% 7.0%
India 8.5% -2.6% -3.1% 0.8% -11.8%
Indonesia -5.3% -11.6% -3.9% -8.1% 0.9%
SoAf -0.4% -7.3% -2.4% -7.4% 1.0%
Poland -3.7% -1.4% 0.2% 4.9% 7.5%
Brazil -71.1% -0.8% 0.4% 26.9% 3.0%
Mexico 1.6% 10.7% -6.0% -16.2% 8.8%
Chile -6.7% 6.6% 1.9% -8.0% 3.8%
Turkey 1.8% 7.0% 1.8% -19.4% -7.5%

*EM vs DM; Rest are Country vs EM
Ignores transaction costs, which should be minimal given liquid ETFs and monthly rebalancing

top model vs passive top model
EM* 11% nn
Thailand 6% nn
China 9% glm
Korea 14% glm
Taiwan -6% ridge
Malaysia 10% nn
India -8% rf
Indonesia 6% nn
SoAf 1% nn
Poland 11% nn
Brazil 34% nn
Mexico 9% glm
Chile 13% glm
Turkey 5% glm
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Exhibit 4: EM vs DM performance chart
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Scaling

The models predict a probability for whether the
next month’s excess return is positive or not. A simpli-
fying assumption was used here that if the predicted
probability exceeded 50%, go long and otherwise go
short. One approach to improve this could have been to
scale the long/short positions based on the probability
itself rather than using the arbitrary 50% threshold. An-
other option would be to choose a threshold based on
risk tolerance. e.g. if one is more fearful of sharp nega-
tive moves, one would want to minimize false positives
and maximize true negatives, so choose a threshold
greater than 50%.

Taking a step back from the classification ap-
proach, one could also treat next month’s returns as a
continuous response and use a least square error loss
function. Scaling of investments could then be done by
standardizing (z-score) the mean square error for each
observation.

Conclusion

This research can be used by investors to access
superior returns that are difficult to arbitrage away, and
a unique algorithmic strategy that adds to portfolio di-
versification. Index firms can use this to expand their
product menu and cater to the nascent demand for ma-
chine learning based investment products. It could also
be used by active managers as a trading indicator to
supplement or diversify their own fundamentals-based
research. Such diversification might be particularly val-

variable
Passive_cum
Active_glm_cum

=== Active_ridge_cum

= Active_rf_cum

Active_nn_cum

'
2024

uable for emerging market funds. Individual quantita-
tive investing enthusiasts can use this research as a step-
ping stone for further study and investing.

The results should provide more light on the pre-
dictive power of newer machine learning techniques.
There are many avenues for further exploration: data
frequency, replacing Xis with different horizons/risk
metrics, incorporating lasso, splitting, scaling, and ex-
tending this framework to other securities. In conclu-
sion, if one believes that each security’s relationship to
its past returns is unique and relatively stable over large
periods of time, there is no need to be straightjacketed
by a one-size-fits-all factor model across those securi-
ties.
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LOGISTICS-BASED MANAGEMENT OF ENTERPRISE PRODUCT ASSORTMENT THROUGH
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Theoretical approaches to defining the content of product assortment management processes at the enterprise
level have been generalized based on the analysis of the business process chain involved in new value creation.
Recommendations are provided for assessing the feasibility of modifying the company's product assortment by
identifying changes within the logistics chain of value-creating business processes.

Keywords: logistics, logistics management, product assortment, business process, value creation.

Introduction. The product assortment policy in-
cludes specific actions company management takes to
meet the actual demand of target customer groups (mar-
ket segments). These actions help form a product range
that is both commercially effective and aligned with
planned sales goals. Creating an optimal assortment of
goods and services means organizing related business
processes in the proper order and location. This is made
possible by the stable work of the company’s logistics
system. The logistics system, in turn, covers the full cy-
cle of creating new value — from finding ways to fi-
nance the business, buying necessary materials, trans-
porting and storing them, processing them, storing and
distributing the final products, selling them, receiving
income, and paying back loans.

Literature Review. The theoretical and methodo-
logical foundations of logistics-based product assort-
ment management have been explored by well-known
economists such as Andrade R. [3], Camp R. [4],
Guban A. [5], Hryhorak M. [1], Kasa R. [5], Khalifakh
A. [2], Kotler P. [7], Lane K. [7], Lenskold J. [6],
Lucato W. [3], Pylipenko A. [2], Sadler I. [8], Vanalle
R. [3], Vieira-Jr. M. [3], Warren K. [9] , and others.
However, some specific aspects of assessing
competitiveness — especially those related to how the
value creation chain is formed — are still not well
studied and require further research.

This study aims to provide a theoretical founda-
tion and develop recommendations for logistics-based
management of a company’s product assortment based
on analyzing the business process chain involved in
creating new value.

Research Findings. The product assortment pol-
icy, implemented at different levels of enterprise man-
agement, involves strategic decisions regarding the
product mix selection and tactical decisions for its on-
going optimization. It is important to note that while
assortment policy goals may vary by enterprise, the
most common ones include meeting customer needs —
one of the key marketing principles that support deep
market segmentation and differentiation and ensure
close customer relationships; making optimal use of the
company’s technological expertise and experience; im-
proving financial performance — where the assortment
is formed based on expected profitability and profit vol-
ume; attracting new customers by expanding the use of
the existing production program. This approach is

somewhat conservative, as it focuses on short-term re-
sults and aims to extend the lifecycle of outdated prod-
ucts by entering new markets. Another important goal
is maintaining flexibility, based on a conglomerate
structure of strategic business units and product ranges
that depend on different technologies and require di-
verse economic, cultural, and political conditions. Also
important is the principle of synergy, which involves
expanding the company’s production and services
linked through common technologies, shared employee
expertise, or other logical connections.

An enterprise needs to pursue a product assort-
ment policy that regularly updates its product range to
better meet the potential needs of consumers, while
doing so within the framework of its existing assort-
ment in order to minimize the costs of such updates.
In this sense, product assortment policy is a dynamic
system that is constantly evolving and must be man-
aged with consideration for changing market de-
mands.

Traditional approaches to managing a company’s
product assortment are based on analyzing the exter-
nal environment and matching emerging opportunities
with the company’s available resources to identify
new product types and define assortment rules. How-
ever, companies that follow this approach often face
significant challenges: first, they must evaluate a large
number of options; and second, developing new prod-
ucts and promoting them to the market requires sub-
stantial financial resources — resources these compa-
nies may lack.

Another limitation of this approach is that it
mainly focuses on consumer markets, while other
players in the same industry are not considered as po-
tential customers. These players may include those
who form the so-called "five forces" of competition in
the enterprise's market environment.

The greatest potential for expanding a company’s
product assortment often lies among its competitors.
This is due to several factors. Competitors typically use
similar technologies in production, sales, and customer
service, which opens up significant opportunities for
collaboration. The more complex and diversified a
company’s value chain is (such as in mechanical engi-
neering, instrumentation, software development, etc.),
the greater the potential for product line expansion. A
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highly competitive market also creates more opportuni-
ties for assortment growth and for strengthening the
company’s market position. Establishing business rela-
tionships with competitors can also provide valuable
insights into their operations — often at low cost or even
to the company’s advantage.

Let us now take a closer look at how this proposed
approach to identifying new product opportunities can
be applied. First, it is important to recall that, according
to the resource-based view of the production system,
each enterprise has several key types of resources: tech-
nical, technological, human, spatial, informational, and
financial.

The interaction and transformation of these re-
sources into products and services occur through the
company’s value chain or chain of business processes.
Historically, these tools were applied to large enter-
prises, where the value chain was built for individual
functional departments or product lines. However, for
small and medium-sized enterprises, it is reasonable to
construct a value chain for the enterprise as a whole. If
the company has a highly diversified product assort-
ment, it may be appropriate to develop several separate
value chains for different product groups serving dif-
ferent markets.

In this approach, each intermediate product gener-
ated at any stage of the value chain (or a set of stages)
can potentially be treated as an independent product or
service — something that directly interacts with the cus-
tomer.

Subsequent stages involve assessing the potential
demand for such products or services within the com-
pany’s existing target market segments. It is also nec-
essary to examine the feasibility of promoting these of-
ferings to new segments of the target market. In some
cases, such a strategic pivot may align more effectively
with the enterprise’s resource base — for example, the
company may shift toward serving those who were for-
merly considered competitors. This repositioning
would enable the enterprise to preserve its competitive
advantages while entering (or even shaping) a market
segment characterized by less intense competitive pres-
sure. Such a transition, however, would require a sig-
nificant revision of the company's overall strategy.

Value chain analysis further supports strategic de-
cision-making related to the classic “make-or-buy” di-
lemma. Within this context, the value chain is exam-
ined through the lens of identifying the key elements
that drive product (or firm-level) competitiveness. The
aim is to determine which types of activities (i.e., busi-
ness processes) produce intermediate outputs that can
feasibly be sourced from the external market. Fre-
quently, such suppliers are also competitors. Outsourc-
ing specific intermediate products may be justified by
two strategic considerations: on the one hand, it enables
the firm to concentrate its resources on operations that

most directly contribute to sustaining and enhancing
the competitiveness of both individual products and the
enterprise as a whole; on the other hand, outsourcing
reduces exposure to market risks — for instance, when
fulfilling a large-scale order, the firm may avoid the
need for capital investments, the cost of those invest-
ments, and the potential risk of order cancellation by
the client.

When deciding to source intermediate products
from the market, the firm must also determine the opti-
mal number of suppliers in order to minimize the risk
of non-fulfillment. This issue must be addressed in par-
allel with the objective of maximizing volume-based
discounts. Since optimal outcomes for these two tasks
often diverge, a compromise solution must be sought.
Such a solution depends on two main groups of factors:
the degree to which delivery lead time is a critical pa-
rameter for the firm’s customers, and the price elastic-
ity of the supplier’s unit cost with respect to order vol-
ume.

The potential benefits of the proposed approach
are most clearly realized when the enterprise possesses
a complex and well-developed value chain. Based on
the outlined approach, decisions concerning the modi-
fication of the product assortment should be preceded
by a comprehensive analysis across the following eval-
uation dimensions.

First, the likelihood and consequences of replac-
ing in-house production of a specific intermediate prod-
uct with external procurement must be assessed in
terms of its impact on the enterprise’s competitiveness.
This involves identifying the factors that distinguish the
enterprise in customers' eyes — such as product quality,
order fulfillment speed, or customization capabilities.

Second, it is essential to evaluate the expected
changes in cost structure resulting from such a replace-
ment. This assessment determines whether the decision
is economically beneficial on a direct (transactional)
level —i.e., whether outsourcing is more profitable than
internal production.

Third, the broader implications of the replacement
must be projected —particularly, whether the change,
while potentially unprofitable at the transaction level,
contributes to increased sales volumes of final products
and, consequently, to higher overall profits.

Fourth, the enterprise must identify the market
risks associated with the proposed logistics transfor-
mation, including supplier dependency, potential dis-
ruptions, and volatility in procurement conditions.

The approach described herein is applicable in the
practical analysis and modification of product assort-
ments in small and medium-sized enterprises, particu-
larly within the context of the Ukrainian economy. A
visualization of the key components of the proposed ap-
proach is presented in Figure 1.
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Fig. 1. Logistic management of product assortment framework based on business process value chain analysis
(author’s proposal)

Fig. 1 illustrates the integrated framework for lo-
gistic management of product assortment through value
chain analysis. The diagram depicts the systematic ap-
proach to assortment modification decisions based on
business process evaluation. The upper section displays
the value creation business process chain, consisting of
six interconnected core processes: procurement, pro-
duction, logistics, distribution, service, and finance.
This continuous chain represents the foundation upon
which value is created throughout the enterprise.

The central portion of the diagram represents the
analytical phase where the value chain is examined to
identify opportunities for product assortment modifica-
tion. This analysis flows downward to the evaluation
criteria section, where four key assessment dimensions
are highlighted: (1) impact assessment on company
competitiveness, (2) determination of changes in cost
structure, (3) forecasting the impact on overall profita-
bility, and (4) assessment of company's market risks.

The lower section illustrates three strategic deci-
sions that emerge from this evaluation: the "make or
buy" decision concerning intermediate products, the
potential to convert intermediate products into inde-
pendent goods, and opportunities for entry into new
market segments. External influences from both the
market environment and competitors (indicated by
dashed arrows) affect the entire decision-making pro-
cess. The framework culminates in product assortment
optimization, representing the ultimate goal of the lo-
gistic management approach.

Conclusions. Product assortment policy is a dy-
namic system continuously evolving and must be re-
viewed in light of changing market demands. Decisions
regarding the modification of a company’s product as-
sortment require a comprehensive evaluation of
changes within the business process chain across sev-
eral key dimensions: analysis of product-related com-
petitive advantages, structural transformations in cost
and expenditure composition, assessment of changes in

marginal profitability, and identification of market
risks associated with logistical adjustments.

Future research will focus on developing method-
ological tools for analyzing the logistics chain of value-
creating business processes.
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Abstract

Agricultural technologies are created to help grow more crops and solve problems related to soil, plants, and
farming conditions. In the last thirty years, more people have understood that technologies should be designed to
fit farmers' needs and to help with future goals like dealing with climate change. The climate predictions from the
Intergovernmental Panel on Climate Change show that future rainfall will be uneven, with shorter growing sea-
sons. This can lead to occasional dry spells and serious droughts, along with very high or low temperatures, all of
which can harm farming. Today’s challenges need careful examination of the best solutions so that farming tech-
nologies can help small farmers effectively. Climate-smart agriculture means using farming methods that are good
for the environment and help grow crops better. These practices also help farming systems deal with extreme
weather and reduce harmful gases that contribute to climate change. Future food production will depend a lot on
using various technologies that can adapt to the climate and improve the environment. We need strong rules that
will help organizations grow more food and make money over time. While there are clear guidelines for expanding
our efforts, we still need more research and improvements to better deal with extreme weather and reduce emis-

sions.

Keywords: agriculture, crop, technology, climate, challenges.
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INTRODUCTION

Agriculture is facing significant challenges such
as rising material costs, a shortage of workers, and a
growing demand for information and eco-friendly prac-
tices. To address these issues, agriculture companies
are turning to agtech, or farming technology, which fo-
cuses on making food production easier, more produc-
tive, and environmentally friendly. Agtech includes
technologies such as accurate farming, intelligent wa-
tering, biotechnology, automation, indoor vertical
farming, animal farming technology, new greenhouse
methods, artificial intelligence, and blockchain.

The World Government Summit has released a re-
port titled Agriculture 4.0 — The Future Of Farming
Technology, which focuses on four key developments
affecting agriculture: demographics, scarcity of natural

resources, climate change, and food waste. The report
predicts that by 2050, 70% more food will be needed,
and agriculture's share of global GDP has decreased to
just 3%. The report also highlights that 800 million peo-
ple worldwide suffer from hunger, and 8% of the
world's population will still be undernourished by 2030.

AGRICULTURE IN MODER CENTRY

To address these challenges, a concerted effort
from governments, investors, and innovative agricul-
tural technologies is needed. Agriculture 4.0 will no
longer rely on uniform application of water, fertilizers,
and pesticides across fields, but will focus on using
minimum quantities and targeting specific areas. Ad-
vancements in technology, such as robots, temperature
and moisture sensors, aerial images, and GPS technol-
ogy, will enable farms to be more profitable, efficient,
safe, and environmentally friendly[1].

Governments can play a crucial role in addressing
food scarcity by challenging traditional models and
pursuing programs that ensure food security, reduce de-
pendency on imports, become net exporters of products
and IP, and increase productivity.
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In addition to these technologies, there have been
significant improvements in indoor vertical farming,
animal farming technology, new greenhouse methods,
artificial intelligence, and blockchain. These advance-
ments aim to make farming faster, better, and more en-
vironmentally friendly, while also addressing issues
such as rising supply costs, insufficient workers, and
consumer demand for more open and eco-friendly prac-
tices. The article will delve into these topics further in
this article.

MODERN TECHNIQUES

Indoor vertical farming is a new concept that aims
to grow crops on top of each other in controlled spaces,
reducing the need for land and reducing food travel dis-
tance. This method, which can be hydroponic or aero-
ponic, can grow plants without soil and uses up to 70%
less water than traditional farming methods. It also
helps cities grow smarter and increases food production
while using less labor. The technology can manage
light, humidity, and water all year round, resulting in
more consistent harvests. Robots for harvesting, plant-
ing, and handling goods also reduce the number of
workers needed in agriculture, as there is currently a
shortage of workers. Overall, indoor vertical farming
offers significant benefits for urban growth and envi-
ronmental sustainability.

Farm automation, or "smart farming," utilizes
technology to improve farm operations by automating
crop growth and animal raising. This includes the de-
velopment of new robots like drones, self-driving trac-
tors, robot harvesters, and machines for automatic wa-
tering and seed planting. Despite its newness, tradi-
tional farming companies are increasingly using farm
automation to streamline their tasks. Livestock man-
agement involves managing farms, overseeing work-
ers, and ensuring animal care and feeding.

New technology in farming has significantly im-
proved the way animals are raised and managed[2]. The
"connected cow" concept uses sensors on cows to mon-
itor their health and productivity, enabling farmers to
make quick decisions about their care. Animal ge-

Readiness to “Grow” to Market Time

nomics, a new agricultural technology, studies the ge-
netic health of animals and their interactions, allowing
farmers to make informed decisions about animal se-
lection and breeding. This data-driven approach can in-
crease profits and the amount of meat, milk, or eggs
produced.

In conclusion, Agtech plays a crucial role in farm-
ing, as it allows for better decision-making and in-
creased productivity in livestock herds. The greenhouse
industry has evolved from small buildings for research
and decorative plants to large enterprises competing
with conventional farming for food cultivation. The
world's greenhouses produce $350 billion worth of veg-
etables annually, with less than 1% coming from the
U.S. The industry is experiencing rapid growth due to
advances in farming technology, with more large
greenhouses being built in cities with significant invest-
ment. Modern greenhouses are using technology like
LED lights and automated systems to create optimal
conditions for plant growth. Successful greenhouse
businesses are expanding and setting up farms near cit-
ies to capitalize on the growing demand for local food.
The industry is attracting more funding from investors
and other sources to improve its setup and compete in
the market[3].

Agriculture is undergoing significant changes, and
technology is becoming indispensable for commercial
farming practices. New precision agriculture compa-
nies are creating tools to help farmers grow more crops,
manage factors like moisture, soil health, and local
weather conditions, and plant and grow crops more ac-
curately, saving money and improving productivity.
The precision agriculture market is expected to be
worth $43.4 billion by 2025, and new farmers are inter-
ested in quick and flexible startups to help them grow
more crops.

Blockchain technology can help solve issues in the
food system, such as food fraud, safety recalls, supply
chain problems, and tracking food origins. It ensures a
clear and honest market by checking products and prac-
tices, creating a clear and trustworthy environment.
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Blockchain technology can also help track food safety,
as perishable food can spoil and impact people's health.

Blockchain ensures that everyone involved in the
food supply chain can create and share information
safely, creating a clear and trustworthy way to track
data. It allows for the saving of data with special labels,
allowing for immediate tracking of food movement
from the farm to the plate.

Blockchain can also improve the food market by
creating records in the network and keeping prices bal-
anced[4]. By allowing access to data, everyone can see
a clear view of what people want and what is available,
making the marketplace more open and honest.

The United Nations' Food and Agriculture Organ-
ization (FAO) reports that 20-40% of crops worldwide
are lost to pests and diseases, despite the use of two mil-
lion tons of pesticides. To address this issue, new tech-
nology in farming is being developed, including digital
farming and collaboration between farmers and re-
searchers. Agritech, or agritech, is a method of improv-
ing farming using modern tools and methods, such as
satellite pictures, sensors, farming machines, and soft-
ware programs. Drones, which are flying machines
without pilots, are being developed to analyze soil qual-
ity, texture, and depth, and check on crops to identify
crop problems early. This helps farmers use the right
chemicals and eliminate pests early, while preventing
the use of chemicals on crops that are not in trouble.
Agriculture is crucial for global population growth,
with the number expected to increase by 33% and reach
nearly 10 billion by 2050. It occupies nearly 40% of
Earth's land and employs 1.3 billion people, making it
the second largest source of jobs after the services sec-
tor[5].

Farming relies heavily on factors such as soil qual-
ity, water availability, seed types, consumer prefer-
ences, and weather. With 70% of water used for food
production, three times more than 50 years ago, the
need for water is expected to increase by 19% by 2050
due to irrigation. This increase in water usage is putting
the environment at risk of drying up. Climate change
and global warming are also causing water scarcity. To
save water without reducing production, it is crucial to
determine crop needs and watering timings. Sensors in
the field can measure soil moisture, allowing data anal-
ysis to estimate plant watering times.

Crop growth relies on soil and weather conditions,
as well as consumer preferences. Improving economic
analysis in farming is crucial for maintaining produc-
tivity and profits. Industrial revolutions and global re-
search have transformed agriculture, with new technol-
ogy transforming traditional farming into more effi-
cient and effective practices. Farm management
involves using various strategies and methods to ensure
productivity and profitability. Farm management oper-
ates in four ways: running and managing, learning,
knowing, and explaining, diagnosis, and prescrip-
tion[6].

Agriculture solutions assist in the daily operation
and management of farms, estates, co-ops, and other
farming businesses. Farm management studies help
identify problems and weaknesses in farm systems,
leading to diagnosis and prescriptive activities that fo-
cus on creating action plans to improve farming man-
agement. The 500 million small family farms world-
wide grow about one-third of the food we eat, but face
challenges such as finding good seeds and selling their
harvests for fair prices. They often lack the necessary
skills and knowledge to increase productivity and re-
duce financial losses.

Companies providing farming supplies are crucial
for the success of growing crops. Agri-input companies
protect crops from bugs and diseases, improve soil with
nutrients, and assist with post-harvesting processes.
Access to farming supplies depends on understanding
factors like soil type, water content, weather, and soil
reaction with farming products. Proper understanding
of these factors is crucial for choosing the best crop for
growth. Sharing this information quickly with farmers
is the main challenge in implementing smart farming
techniques effectively.

FARM DIGITALIZATION

Farm digitalization is transforming the agricul-
tural sector to meet the growing population demands
and improve collaboration among stakeholders and
farmers. Cropin, an Agtech pioneer, has developed an
intelligent cloud platform that provides data generated
over a decade and guides stakeholders to improve crop
yield and quality through smart farming supported by
predictive intelligence. Cropin's solution digitalizes the
cultivation cycle end-to-end and enhances farm opera-
tions with business intelligence.

Cropin's digitalization brings automation to agri-
culture while reducing resource utilization. The in-
creasing world population and decreasing resource
availability demand sustainable development in every
domain. Cropin empowers Agri and resources in the
agri-ecosystem by enabling businesses to benefit from
actionable insights and empowers farmers through ad-
visory and alerts[7]. Croppin's SaaS-based cloud soft-
ware manages financial and field activities of farms, re-
ducing manual data maintenance and human calcula-
tion errors. The system collects, analyzes data, and
manages all activities from farm to fork. Cropin's con-
tribution to modern technology in agriculture is sup-
porting international farmers by providing innovative
technologies, 100% data security, and loT-based agri-
cultural systems[8].

Agri-input companies can benefit from digitizing
operations by increasing farmer engagement, providing
tailored value-added services, and sharing alerts and
data-driven insights. This engagement can transform
into farmer loyalty, as demo plots can be registered and
farm activities captured digitally. Collated farmer data
during events can be used to engage smallholder farm-
ers and high-net-worth individuals.
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Using two-way communication with farmers, agri-input companies can share
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Cropin has revolutionized the agricultural sector
by digitizing 0.2 billion acres of farmland across 92 na-
tions, enabling collaboration among stakeholders and
farmer communities. The intelligent cloud platform so-
lution, powered by satellite monitoring, artificial intel-
ligence, precision agriculture, data analytics, tempera-
ture and moisture sensors, and GPS technology, allows
agri-input companies to communicate with farmers in
real-time, improving their sales strategy and increasing
productivity[9]. This data-driven approach benefits
farmers by gaining customer loyalty and improving
sales metrics. Cropin's solution has transformed over
250 organizations across 92 nations, enabling collabo-
ration and improved productivity. The platform also en-
ables enterprises to analyze the region and provide real-
time input to farmers.

CONCLUSION

The agriculture sector the world, which employs
almost 65% of the workforce, only accounts for 18% of
the country's GDP. Despite improvements in food grain
production, challenges remain such as climate change
and global warming, making farming unpredictable. To
address these issues, it is crucial to educate farmers on
modern technology and innovative approaches to in-
crease productivity and profitability.

Agriculture has undergone significant transfor-
mations due to the need to supply food and shelter for
an ever-growing population. However, agricultural de-
velopment practices have been perceived to exploit nat-
ural resources faster than they could be renewed. Natu-
ral imbalances are evident in pollution, soil degrada-
tion, wildlife population decline, and human-created
alterations of flora and fauna. As human population
growth continues, the agri-ecosystem will face greater
demands, making technology a major role in sustaina-
ble development[10]. Digital technology has expanded
the scope of agriculture, leading to innovation that re-
duces losses and increases efficiency. This has posi-
tively impacted farmers by improving crop yields and
increasing income. Digital and analytic tools are driv-
ing continuous improvement in agriculture, resulting in
improved crop yields and increased income for the
farming community. New technological advances ena-
ble resource optimization and decision-making, ena-
bling true precision agriculture and individualized farm
analysis, leading to growth. These technologies also
save costs, improve resource utilization, and increase
economic benefits for farmers. Furthermore, the quality

for every harvest

&0
2

Track each stage
of crop development
and share advisories
on the use of agri-inputs

Give weather-based
advisories and promote
the implementation of
climate-smart agriculture

of products improves due to detailed knowledge of crop
conditions.

In conclusion, technological advances generate
long-term employment through productivity stimula-
tion, leading to improved income and standard of liv-

ing.
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Xiilasa

Agrar bazarlarin aktuallifi, kond tosorriifat1 mohsullarinin tochizati, tolobati, qiymot dinamikast vo yerli
iqtisadiyyatla olagodar miihiim rol oynayir. Bu bazarlarin voziyyoti vo inkisafi kond tosorriifati istehsalinin
artmasina, shalinin arzaq tochizatina vo 6lko iqtisadiyyatinin dayaniqliligina tosir gostorir. Aqrar bazarin aktualligt
bir neco amillo alaqalidir: Iqlim soraiti, tochizat vo talobat balansi, dovlat siyasati, arzaq tohliikesizliyi, texnologiya
vo innovasiya, ixrac potensiall. Aqrar bazarin aktualligi 6lks vo regiondan asili olaraq forqli faktorlarla toyin
olunur. Bu bazarlarin dinamikast hom yerli, hom do beynolxalq iqgtisadiyyatin doyison soraitino uygun olaraq
davamli izlonmolidir. Aqrar bazarin iqtisadi mozmunu kond tosorriifati mohsullarinin istehsalgilar: ilo
istehlakgilari arasinda iqtisadi slagolorin va ticarat proseslorinin togkilini 6ziinds oks etdirir. Aqrar bazar, kond
tosarriifat1 sektorunun moahsul va xidmatlarinin miibadils olundugu iqtisadi miihitdir vo onun iqtisadi mezmunu bir
nec¢a asas elementi ohato edir. Aqrar bazar mohsullarimin toklifini kond tosorriifat: istehsalgilar1 formalasdirir. Tolob
iso hom fordi istehlakg¢ilar, hom do emal miiossisolori torafindon yaradilir. Toklif vo tolobin qarsiligh tosiri
mohsulun qiymetinin miioyyonlogsmosino sobob olur. Aqrar bazarin iqtisadi moezmununda qiymatlorin
formalasmasi vacib yer tutur. Toklif vo tolobin doyismosindon asili olaraq kend tesarriifatt mohsullarinin qiymaotlori
doyiso bilor. Aqrar bazarda toklif vo tolob arasinda qarsiliqli alagoaler, qiymaotlorin doyigmosi vo bazar tarazliginin
tomin olunmasi ilo slaqadardir. Bu miinasibatlor, xiisusilo mohsul mévsiimi oldugu zaman ohomiyyatlidir. Aqrar
mohsullarin toklif vo tolobi, mohsulun yetisdiyi yers, iqlim soraitino vo bazar soraitino gora doyiso bilor. Aqrar
mohsullarin qiymatlari, bazar tolobi ils yanasi, toklifin movcudlugu ils do six baghdir. Bazarin sorbast islomasi
sorti ilo giymatlor toklif vo tolob arasindaki miinasibatlor asasinda miioyyon edilir. Ancaq, dovlet miidaxilosi vo
subsidiyalar da bazar qiymatlorini dayisdirs bilor. Qiymat mexanizmi mahsulun keyfiyysti, mévsiimi amillar vo
bazarin raqabst saviyyesi kimi amillorden tesirlonir. Aqrar bazar hazirda ham yerli, hom do qlobal miqyasda
iqtisadiyyatin dinamik vo strateji sektoru olaraq qalir. Bu sektorun inkisafi hom ohalinin orzaq tominatini
giiclondirir, hom do iqtisadi dayaniqlilig1 artirir.

Abstract

The relevance of agricultural markets plays a crucial role in the supply and demand for agricultural products,
price dynamics, and connections with the local economy. The condition and development of these markets influ-
ence the growth of agricultural production, the population’s food supply, and the sustainability of the national
economy. The importance of agricultural markets is tied to several factors: climate conditions, the balance of
supply and demand, government policies, food security, technology and innovation, and export potential. The
significance of agricultural markets varies depending on the country and region and is determined by specific
factors. The dynamics of these markets must be continuously monitored in response to changing conditions in both
local and global economies. The economic essence of the agricultural market reflects the organization of economic
relations and trade processes between producers and consumers of agricultural products. The agricultural market
represents the economic environment in which products and services from the agricultural sector are exchanged.
Its economic essence encompasses several key elements. The supply of agricultural market products is formed by
agricultural producers, while demand is created by both individual consumers and processing enterprises. The
interaction between supply and demand determines product prices. Price formation occupies an essential place in
the economic essence of the agricultural market. Prices for agricultural products may vary depending on changes
in supply and demand. Interactions between supply and demand, price fluctuations, and the maintenance of market
equilibrium are integral to the agricultural market. These relationships are particularly significant when products
are seasonal. The supply and demand for agricultural products depend on factors such as the place of production,
climatic conditions, and market conditions. The prices of agricultural products are closely linked not only to market
demand but also to the availability of supply. In a freely functioning market, prices are determined by the relation-
ship between supply and demand. However, government intervention and subsidies can also influence market
prices. The price mechanism is affected by factors such as product quality, seasonal conditions, and the level of
competition within the market. Today, the agricultural market remains a dynamic and strategic sector of the econ-
omy, both locally and globally. The development of this sector strengthens food security for the population and
enhances economic sustainability.

Acar sozlar: infrastruktur, fermer, mohsul, subsidiya, kredit, tarif.
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Agrar bazar kond tosorriifatt  mohsullar
istehsalgilar (fermerlor, tosarriifat sahiblari), emalgilar,
ticarot vasitogilori, ixracatgilar vo istehlakgilardan
ibarot ¢oxsaxali bir sistemdir. Aqrar bazarin effektiv
foaliyyat gOstormasi  iigiin - lazimi  infrastruktur
(naqliyyat, saxlanma anbarlari, informasiya sistemlori,
ticarot mokanlart  vo S.) tomin  edilmalidir.
Infrastrukturun  mévcudlugu  mohsullarin  bazara
vaxtinda vo uygun qiymatlorlo c¢atdirilmasina tasir
gostorir. Agrar bazarda infrastruktur, kond tosarriifati
mohsullarinin  istehsalindan tutmus onlarin  son
istehlakgiya catdirilmasina qodar olan biitiin proseslari
dostokloyon  maddi-texniki, toskilati vo xidmot
elementlorinin  toplusudur. Bu infrastruktur aqrar
sahonin dayaniql inkisafini tamin etmok tiglin mithiim
rol oynayir.

Agrar bazar infrastrukturunun shomiyyati:

o Mohsulun keyfiyyatinin vo tohliikasizliyinin
gorunmaslt.

e Tullantilarm azaldilmast vo somaraliliyin
artirilmast.

e Fermerlorin
genislandirilmasi.

e Regionlarda maggullugun artirilmasi.

e ixrac potensialimn artirilmasi  vo
iqtisadiyyatin inkisafina tohfo.

Azorbaycanda aqgrar bazar infrastrukturunun ink-
isaf1 strateji shamiyyat dasiyir vo bu istigamotds dovlot
programlar: vo layihalor hoyata kegirilir. Bu, 6lkanin
kond tosarriifati sektorunun modernlogdirilmasine vo
ragabatqgabiliyyatliliyinin artirilmasina yonalib.

Dovlat, agrar bazarda iqtisadi tarazligi qorumaq
liclin miixtolif siyasotlor hoyata kegirir. Subsidiya,
kredit, tariflor vo ya idxal/ixrac qaydalari kimi vasitolor
kond tosarriifatt mohsullarinin istehsali va ticaratinds
miihiim rol oynayir. Aqrar bazarda dovlot siyasati, kand
tosarriifati sektorunun inkisafini, arzaq
tohliikasizliyinin tomin olunmasini vo kand yerlorinds
sosial-igtisadi rifahin  yiiksoldilmoesini hoadofloyon
tadbirlorin va tenzimlomalarin bir kompleksidir. Bu
siyasot miixtalif vasitolorlo hoyata kegirilir vo asas
moqsadi  fermerlorin, istehlak¢ilarin = vo  iimumi
iqtisadiyyatin maraqlarini balanslagdirmaqdir. Asagida
bu siyasotin asas istiqgamotlori gostoarilib: Subsidiya va
dostok mexanizmlori- Dovlot, fermerlors vo aqrar
sektorda foaliyyot gostoran miiassisolora subsidiya,
giizostli kreditlor vo texniki yardim gostorir. Bu,
mohsuldarligin artirilmasina vo istehsal xarclorinin
azaldilmasina komok edir. Agrar infrastrukturun
inkisafi- Dovlst aqrar bazarin effektiv foaliyyatini
tomin etmok {i¢iin infrastruktur layihslorine sormaya
goyur. Masalon: Suvarma sistemlorinin qurulmasi vo
modernlosgdirilmosi, logistika vo saxlanma anbarlarinin
yaradilmasi, kond yollarinin yaxsilagdirilmasi, 9rzaq
tohliikasizliyinin tomin edilmasi- Kond tosorriifati
mohsullarinin  istehsalim  artirmaqgla  vo idxaldan
asililig1 azaltmaqla dovlst, arzaq tohliikesizliyini tamin
etmayi hadofloyir. Tonzimloma vo keyfiyyat nazarati-
Dovlot siyasoti, kond tosorriifatt  mohsullarinin
standartlara uygunlugunu vo tohliikasizliyini tomin
etmok {iclin tonzimlomo vo keyfiyyot nozaroti

bazara imkanlarinin
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tadbirlorini do ohatos edir. Bu, hom daxili, hom do ixrac
bazarlari {i¢iin vacibdir. innovasiya va tohsil - Dovlot
elmi-todgigat  institutlarini  dostokloyarok  yeni
texnologiyalarin totbiqini tosviq edir. Eyni zamanda,
fermerloro vo kond tosorriifati iscilorino  tolim
programlart togkil edilir. Aqrar sigorta va risklorin
idars edilmasi- Fermerlorin tobii falakatlor, xastaliklor
vo bazar doyisikliklorinden qorunmasi {igiin aqrar
sigorta mexanizmlori totbiq olunur. Ixrac tosvigi vo
bazar diversifikasiyas1- Dovlot, kond tosarriifati
mohsullarmin  beynolxalq bazarlara ¢ixarilmasini
dostokloyir, ixrac amoliyyatlarint asanlagdirir vo xarici
bazarlarin  saxolondirilmosini togviq edir. Otraf
miihitin miihafizosi vo dayamiqh inkisaf- Dovlot,
kond tosorriifatinda otraf miithitin qorunmasini va tobii
ehtiyatlarin davamli istifadosini tomin etmoyo galisir.
Agrar bazarda dovlot siyasoti iqtisadiyyatin digor
saholori ilo six baglhdir vo milli inkisaf strategiyasinin
bir hissosi kimi nazordon kegirilir. Bu siyasotin uguru,
onun planlagdirilmasi va icrasi ilo yanasi, fermerlorin,
6zal sektorun vo comiyyatin do foal istiraki ilo tomin
olunur.

Kond tosorriifati mohsullarinin istehsali tobii
sortlordon asilidir. Mdovslimliik, iqlim doyisikliklori,
tobii folakotlor vo digar risklor agrar bazarin sabitliyino
tosir edir vo iqtisadi proseslordo qeyri-miioyyonlik
yaradir. Aqrar bazarda raqabat bazarin inkigafini tomin
edir. Bununla yanasi, kooperasiya (fermer birliklori,
aqrar kooperativlor) da iqtisadi alagalorin effektivliyini
artirr vo  kigik tosorriifatlarin  bazarda istirakini
giiclondirir. Belolikls, aqrar bazarin iqtisadi mozmunu,
kond tasarriifati mohsullarinin istehsalindan istehlakina
godor olan biitiin proseslori vo bu proseslords istirak
edon toroflorin iqtisadi maraqlarint ohato edir. Bu
mozmun hom do kond tosorriifatinin inkisafina, arzaq
tohliikesizliyinin tomin olunmasma vo regionlarin
iqtisadi inkisafina tosir edir.

Boli, aqrar bazarlar shalinin asas arzaq moahsullart
ilo tomin olunmasinda miihiim rol oynayir. Burada
fermerlor vo istehsalgilar 6z mohsullarini birbasa
istehlak¢ilara togdim edirlor. Bu bazarlar, adoton, tozo
meyva, toravaz, ot, siild mohsullart vo digor giindoalik
tolobat mallarint sarfali qiymatlorls almaq tgiin ideal
yerlor hesab olunur. Bundan slave, aqrar bazarlar kand
tasarriifatt mohsullarmin satigini stimullagdirir v kigik
tosarriifatlarin destoyine tohfs verir.

Agrar sektor milli iqtisadiyyatin asas saholorindon
biridir vo onun oasas vozifasi ohalinin orzagla tomin
edilmasi, sonaye saholori iiglin xammal istehsali vo
regionlarin sosial-iqtisadi inkisafina tohfs vermokdir.
Bu sektor kond tesarriifat1 vo onunla bagh istehsalat
foaliyyetlorini ohato edir vo iimumiyyatlo, 6lkonin
orzaq tohliikesizliyinin tominatinda miihiim rol oynayir.
Beloliklo, aqrar sektor yalniz orzaq tominat1 deyil, hom
do milli igtisadiyyatin davamli inkisafini tomin edon
strateji bir sahadir. Bu sahonin inkisafi 6lkenin iqtisadi
dayaniqligini vo sosial rifahini artirir.

Azorbaycanda aqrar islahatlar  miistoqillik
dovriindo kond tesarriifatinin inkisafini tomin etmok,
torpaq islahatlar1 vo kond yerlorinds yasayan insanlarin
hoyat soraitini yaxsilagdirmaq mogsadilo hayata
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kegirilmoyo baglanmigdir. Bu islahatlar bir nego
morholodon ibarst olub, osason asagidaki sahslordo
iroliloyisloro sobob olmusdur: Torpaq Islahatlar::
Torpaq islahatlari, torpaqlarin daha  somoroli
istifadosini tomin etmok mogqsadilo hoyata kegirilon
todbirlor vo proqramlardir. Bu proses, torpaqlarin
keyfiyyatini artirmag, suvarma sistemlorini
tokmillogdirmok,  okin  saholorinin  strukturunu
dayisdirmak vo fermerlorin golirlorini artirmaq gilin
miixtalif metodlar1 shato edir. Torpaq islahatlarmin
osas moqsadi okingilikdo mohsuldarligt artirmag,
torpaqdan istifadenin optimallagdirilmas1 ve kend
tosorriifatt  sisteminin  davamli  inkisafin1  tomin
etmokdir.1990-c1  illorin  ovvellorinden  sonra
Azorbaycanda torpaq islahatlar1 hoyata kecirildi. Kond
tosorriifati mohsullarinin  artirllmasit  mogsadile
torpaqlarin kollektiv miilkiyystdon fordi miilkiyyoto
kegmosi tomin olundu. Fermerloro vo torpaq
sahiblorine 6z torpaqlarmni icaroys gotiirmak vo ya

satmaq hiiququ verildi. Torpaq islahatlari, kond
tosarriifati  sahasindo mohsuldarligin  vo golirlorin
artmasina, homg¢inin fermerlorin rifahinin

yaxsilagmasina sobab ola bilor. Homg¢inin, bu islahatlar
ekosistem va atraf miithitin qorunmasi baximindan da

vacibdir.  Agrotexnologiyamin  Inkisafi:  Agro
texnologiyanin inkisafi kond tosorriifat sahasinds yeni
texnologiyalarin  totbiqini vo ononovi  okingilik

iisullarinin modernlagdirilmasini ohats edir. Bu sahanin
inkisafi mohsuldarlif1 artirmaq, resurslardan somorali
istifado etmok vo otraf miihito tosiri azaltmaq
magsadini giidiir. Aqro texnologiyanin inkisafi bir nego
osas istigamotdo iroliloyir: Aqro robotlart vo
avtomatlagdirilmis sistemlor, mohsul yigimi, torpaq
islomasi vo hotta suvarma iglorini siiratlondirir vo daha
dogiq hoyata kegirir. Biotexnologiya: Genetik
modifikasiya edilmis (GM) bitkilar vo heyvanlar, daha
dayaniqli vo moahsuldar ndvlerin yaradilmasina imkan
verir. Bu texnologiya homginin, bitkilorin xastaliklora
vo iglim soraitino qarst miigavimatini artirir. Data
analitikasi1 vo siini intellekt (AI): Kond tasarriifatinda
molumat toplama vo analitik vasitolor, mohsulun
inkisafi, xastoliklorin agkarlanmasi vo resurslarin idara
olunmasinda daha dogru qgerarlarin alinmasini tomin
edir. Suda va torpaqda az istifade olunan
texnologiyalar:  Agro  texnologiya,  suvarma
sistemlorinin modernlagdirilmasine, mosalon, damci
suvarma vo agilli suvarma sistemlorino dostok verir.
Bu, su ehtiyatlarin1 qorumagqla yanasi, mohsuldarligt
artirir. Bu texnologiyalar, homginin kond yerlorinds is
imkanlarinin yaradilmasina, istehsalin artirilmasina vo
daha davamli kond tesarriifat1 faaliyystine sabab olur.
Agro  texnologiyanin  inkisafi, qlobal orzaq
tohliikssizliyinin  tomin olunmasinda miihiim rol
oynayir. Islahatlar ¢arcivasinda miiasir
aqrotexnologiyalarmm  totbiqi  artirildi, bu  iso
mohsuldarligi  artirmaga komok etdi. Suvarma
sistemlori, giibro vo pestisidlorin istifadosi ilo bagh
todbirlor dostoklondi. Aqrar islahatlar naticesinds kond
tosarriifatt mohsullarmin emali, saxlama vo bazara
catdirilmasi saholorindo yeni miiassisolor yaradildi.
Qida tohliikasizliyi vo kond tesorriifati mshsullariin
keyfiyyotino nozarot giiclondirildi. Islahatlar, xiisuson
meyvo, torovoz, pambiq, taxil ve diger aqrar

mohsullarin ixracini togviq etdi. Azarbaycan, xiisusilo
gonsu Olkalors vo Avropa bazarlarina mohsul ixracatini
artirdi. Kond tosorriifat1 sahosindo foaliyyot gdstoron
fermerlora giizostli kreditlor verilmoys baslandi. Bu,
yeni tosorriifatlarin qurulmasma veo mdévcudlarmin
genislondirilmosine imkan yaratdi.

Torpaq islahatlar1 vo aqrar sektorda haoyata
kegirilon modernlogsmo todbirlori noticesindo kond
tosorriifatinda mohsuldarliq  ohomiyyatli dorocods
artmigdir. Okin saholorinin daha somaoroli istifadosi
liclin torpaq islahatlart hoyata keg¢irilmisdir. Bu,
fermerlorin torpaq sahslorini daha somorali vo maqsadli
istifado etmolorini tomin etmisdir. Eyni zamanda, okin
saholorinin dasinmaz omlak bazarma daxil edilmasi
torpaqlarin daha somorsli gokilds paylanmasina sabab
olmusdur. Kond tosorriifati sahosinde mohsuldarligin
artirtlmas1t  liglin  suvarma, nogliyyat vo digor
infrastruktur layihslorine yatirim edilmisdir. Yiiksok
mohsuldar toxumlar vo giibrolorin istifadosi {igiin
moveud  infrastrukturun  tokmillogdirilmosi, kond
tosorriifati  mohsullarinin ~ keyfiyystini  artirmigdir.
Fermerlara dovlst torafindon verilon maliyys dostayi,
subsidiyalar vo kredit imkanlari, onlarin istehsalat
foaliyystlorini artirmalarina kdmok etmisdir. Bu,
xtisusils ki¢ik vo orta fermer tosorriifatlari tiglin miithiim
ohomiyyot kosb edir. Aqrar sektorda innovativ
texnologiyalarin totbiqi, mosolon, suvarma sistemlori,
biotexnologiyalar vo miiasir kond tosorriifati
avadanliglart mohsuldarlig1 artiran faktorlardandir. Bu
texnologiyalar homginin resurslarin daha somorsli
istifadasini tomin edir. Fermerlorin vo kond tesarriifati
is¢ilorinin tolimlori, yeni metodlar vo idaroetmo
texnikalar1 barode malumatlandirilmas: mohsuldarligin
artirtlmasinda miithiim rol oynayir. Azorbaycan aqrar
mohsullarinin ixracini artiraraq iqtisadiyyatina miisbot
tosir  gostormisdir. Bu  islahatlar  noticosindo
Azorbaycan aqrar sahoasindo mohsuldarlig: artirmis vo
kond tosorriifati sektoru iqtisadiyyatin miihiim
hissosino ¢evrilmigdir. Bu proses davamli olaraq
genislonir va yeni texnologiyalarla inkisaf etdirili.

Agrar islahatlar kand shalisinin sosial va igtisadi
vaziyyetini yaxsilagdirmis, yeni i yerlori agilmigdir.
Koandlardo maktablarin, tibb montagoalarinin va sohiyys
morkozlorinin - keyfiyyotinin  yiiksaldilmasi, kond
sakinlorinin tohsil va saglamliq sahasinds daha yaxsi
imkanlara sahib olmalarini tomin edsr. Miiasir kond
tosorriifati texnologiyalarinin totbigi, mohsuldarligin
artirtlmasi, mohsulun saxlanmasi vo marketingi
sahoalarindo yeniliklorin gatirilmasi kond tesarriifati
sahasinds daha effektiv idaraetmani tomin edor. Ekoloji
tomiz vo davamlhi kond tesorriifati praktikalarinin
totbiqi, tobii resurslarin qorunmasi va kand shalisinin
saglamliginin yaxsilasdirilmas: {i¢iin vacibdir. Bu
istigamotdo miixtalif dovlet vo 6zal sektordan golon
tosobbiislorle kand shalisinin hayat soraiti shomiyyatli
doracads yaxgilagdirila bilor. Azorbaycanda agrar
islahatlarin  hoyata kegirilmosi naticasinds  kond
tosarriifati sektoru inkisaf  edib, 6lkanin
igtisadiyyatinda miithiim yer tutmaga davam edir.
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Abstract

The relevance of this study is underscored by the growing importance of green technologies in promoting
sustainable global economic development. Environmental challenges, including climate change, the depletion of
fossil resources, and pollution, necessitate the transformation of traditional production and consumption models.
Technological innovations that enhance energy efficiency, reduce emissions, and optimize resource use are essen-
tial for developing economically and ecologically sustainable systems. This research aims to assess the role of
green technologies in enhancing global economic resilience, identify key implementation strategies, and evaluate
the benefits and challenges associated with their integration.

The main findings of the study indicate that countries apply various models for the implementation of green
technologies, yet their importance in promoting economic resilience is widely recognized. The adoption of these
technologies reduces environmental harm while improving economic efficiency through the development of new
markets and the stimulation of innovation. The results confirm that green technologies have a significant impact

on global economic stability.

Keywords: renewable energy, environmental efficiency, carbon footprint, circular economy, environmental

responsibility.

Introduction

Among the numerous challenges that the modern
global economy must overcome are resource depletion,
ecological disasters, and the urgent need to transition to
sustainable development practices. The intensifying is-
sues of climate change, the shortage of natural re-
sources, and the need for economies to adapt to new
conditions have increased attention toward ecological
resilience and the responsible use of resources.

The growing importance of environmental sus-
tainability in response to these challenges has encour-
aged the active deployment of green technologies.
These technologies foster more resilient and efficient
economic models, mitigate the negative impact of in-
dustrial activity on the environment, and promote the
rational utilization of resources.

Thus, green technologies are not only a means of
environmental preservation but also a strategic compo-
nent influencing national economic growth. Although
green technologies are attracting increasing attention,
their actual impact on economic indicators remains in-
sufficiently studied. While current research mainly fo-
cuses on specific factors such as investment efficiency
or environmental outcomes, there is a lack of compre-
hensive studies that incorporate macroeconomic data
and socio-economic consequences.

Furthermore, issues of regulatory policy and
mechanisms for encouraging the adoption of green
technologies continue to spark debate. This study aims
to address these gaps by systematically analyzing the
financial implications of green technology implemen-
tation and identifying key factors that influence their
acceptance within society.

Research Aim and Objectives

The primary aim of this study is to assess the im-
pact of green technologies on economic growth, with

particular focus on their influence on social stability,
environmental security, and key economic indicators.

The following objectives have been identified as
essential to achieving this goal:

e To analyze the macroeconomic consequences
of green technology implementation at both national
and regional levels;

e To identify the key components necessary for
the effective integration of green technologies across
various economic systems;

e To examine the role of public policy and reg-
ulatory frameworks in creating favorable conditions for
the development of the green economy;

e To analyze the influence of financial instru-
ments and investment strategies on the pace of green
technology adoption.

Methodology

The study employs a mixed methodological ap-
proach, combining quantitative and qualitative tech-
niques within an applied, explanatory design. This
strategy enables a more comprehensive understanding
of the social and political factors influencing the use of
green technologies, as well as the acquisition of empir-
ical data regarding their impact on macroeconomic in-
dicators.

The overall research design consists of multiple
stages: the economic effects of green technologies are
collected and analyzed quantitatively; political strate-
gies and legislative frameworks are examined qualita-
tively; and the obtained results are integrated to form a
general conclusion on the prospects for green economic
growth.

Literature Review

The study of the goals of the green economy and
its impact on sustainable societal development has at-
tracted considerable academic attention. The green
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economy addresses a wide spectrum of issues, includ-
ing efficient resource use, the reduction of greenhouse
gas emissions, the expansion of renewable energy us-
age, and the implementation of environmentally
friendly technologies. Circular economy principles and
sustainable development constitute the main theoretical
foundations of the green economy. Initially defined as
“development that meets the needs of the present with-
out compromising the ability of future generations to
meet their own needs” [1], the concept of sustainable
development was introduced in the Brundtland Report
in 1987.

Developed by the Ellen MacArthur Foundation in
2013, the circular economy is based on the creation of
closed production and consumption cycles, where
waste is minimized and resources are reused, which in
turn reduces environmental impact and increases re-
source efficiency.

The green economy—combining social equity,
environmental sustainability, and economic develop-
ment—evolves from these principles. These concepts
emphasize the necessity of incorporating environmen-
tal security into economic progress through technolog-
ical advancements.

In their article “The Green Economy as a Pathway
to Sustainable Ecological and Economic Regional De-
velopment”, Honcharenko M.F., Parkhomenko N.M.,
and Luchyn O.M. (2020) examine key models for tran-
sitioning to a green economy, including the ecological
balance model, the sustainable development model, and
the ecological capital model [3]. According to the au-
thors, the adoption of green technologies helps reduce
pollution, improve resource productivity, and create
new employment opportunities.

Previous studies have examined green technolo-
gies from social, environmental, and financial perspec-
tives. Economically, green investments support long-
term development and enhance competitiveness [4].
From an environmental standpoint, research shows that
the combination of renewable energy sources and en-
ergy-efficient technologies can significantly reduce
CO: emissions and minimize the industrial impact on
the environment [5].

When viewed through the lens of corporate social
responsibility and labor market transformation, the so-
cial dimension of the green economy is also examined
[6]. Contemporary trends in applying sustainable de-
velopment principles in the global economy are pre-
sented in the 2019 Razumkov Centre report “Green In-
vestments in Sustainable Development: Global Experi-
ence and Ukraine”, where the authors emphasize the
importance of combining private projects with govern-
mental strategies to advance environmental achieve-
ments [7,8,9].

Despite the extensive body of research, certain ar-
eas remain underexplored or controversial. For exam-
ple, there is a need for more in-depth studies on how
different governmental policies promoting the green
economy affect small and medium-sized enterprises. In
addition, the methods for implementing green technol-
ogies in developing countries—where institutional sup-
port and financial instruments are often lacking—have
not been sufficiently studied. A comparison of data

across various studies reveals a lack of consistency in
approaches to evaluating the financial efficiency of
green innovations [10,11].

Earlier studies have used both qualitative and
quantitative analytical approaches. These include econ-
ometric modeling, data analysis, and statistical testing
to assess how green technologies influence economic
indicators such as GDP, unemployment rates, and in-
vestments in environmental projects. Qualitative meth-
ods—such as policy analysis, the evaluation of official
documentation, and content analysis of academic pub-
lications—have been employed to investigate the social
aspects of green technology implementation [11].

Results

The growing interest in green technologies can be
explained by the urgent need to align modern environ-
mental challenges with existing economic systems. The
extensive use of conventional technologies and tradi-
tional energy sources has clearly contributed to in-
creased pollution, resource depletion, and the intensifi-
cation of climate change. From this perspective, the
adoption of green technologies is not only a necessity
but also a strategic direction for the development of the
global economy.

Modern economic theories increasingly empha-
size the harmony between economic growth and envi-
ronmental sustainability. In addition to utilizing renew-
able energy sources and reducing greenhouse gas emis-
sions, investments in green technologies contribute to
the development of other economic sectors.

Higher employment rates, job creation, and re-
duced dependence on fossil fuels are among the key ad-
vantages of this approach. In addition to technological
improvements, the expansion of the green economy is
shaped by public policy, international cooperation, and
financial support [12,13,14].

The experience of developed countries demon-
strates that legislative oversight, government subsidies,
and tax incentives significantly accelerate the transition
to sustainable economic models. However, a number of
barriers influence the pace of green technology imple-
mentation. One such barrier is the level of financing in
the renewable energy sector. Avenston (2018) reports
that global investment in renewable energy reached
$332.1 hillion in 2018; however, regulatory changes
and economic fluctuations led to a decline in subse-
quent years.

The stability of the political climate and the pres-
ence of long-term support plans for the green economy
also play a critical role in determining the development
dynamics of renewable energy. According to the Inter-
national Renewable Energy Agency (IRENA), disrup-
tions in global supply chains and financial constraints
caused by COVID-19 may have resulted in reduced
funding for renewable energy projects in several coun-
tries between 2020 and 2022.

Countries that introduced consistent support sys-
tems—such as investment guarantees, tax incentives,
and long-term power purchase agreements for renewa-
bles—demonstrated more stable growth in this sector
[15]. For example, the European Union’s continued fi-
nancing of the green transition, even during times of
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crisis, helped maintain a positive trend in the develop-
ment of renewable energy.

2016

2017 2018

2019

2020 2021 2022 2023

Figure 1. Global Investment in Renewable Energy (2015-2024)
Source: Compiled by the author based on data from [16].

Although the analysis of investment patterns indi-
cates that the growth of the green economy largely de-
pends on increased funding, market forces still generate
fluctuations in this regard. The key determinants of
green economic growth remain high upfront investment
costs, the absence of effective financial instruments,
unequal access to technology, and differences in gov-
ernmental regulatory approaches. These factors make it
critically important to assess how green technologies
influence major macroeconomic indicators and to iden-
tify trends that can help maximize the utilization of en-
vironmental innovations in the global economy.

Statistical data for the period 2005-2025 serve as
the basis for this study on the economic impact of green
technologies. A regression analysis was conducted to
quantitatively explore the relationship between invest-
ments in green technologies and key macroeconomic
indicators such as GDP growth, employment rate, CO-
emissions, and the share of renewable energy. In addi-
tion, a correlation matrix was calculated to assess the

4.0

3.5

3.0

25F

20F

relationships between variables and to identify signifi-
cant patterns [17,18,19].

Long-term macroeconomic indicators are highly
dependent on investments in green technologies, ac-
cording to the regression analysis. In particular, the co-
efficient for the variable “Green Technology Invest-
ment” was -0.2093 (p = 0.006), indicating an initial
negative effect, possibly due to high capital expendi-
tures and long payback periods of such initiatives.
However, data from Eurostat (2024) reveal a clear long-
term trend toward increased employment and reduced
CO: emissions. A strong negative correlation of -0.68
was found between the level of investment and the re-
duction of harmful emissions. At the same time, a pos-
itive correlation (0.52) between green technology
spending and the increasing share of renewable energy
confirms their effectiveness in building sustainable en-
ergy systems.

2 3 4 5

6 7 8 9

Figure 2. Regression Analysis of the Impact of Green Technology Investment on Economic Growth
Source: Author’s elaboration using Python 3.12 software
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The relationship between the level of investment
in green technologies and the pace of economic devel-
opment is illustrated through regression analysis. The
study reveals that, in the short term, the volume of in-
vestment and GDP growth exhibit a moderately nega-
tive association, which can be attributed to the substan-
tial capital expenditures required for the deployment of
new technologies. However, long-term statistical data
indicate a positive outcome, reflected in the reduction
of CO: emissions and an increase in employment lev-
els.

Key statistical indicators of the study suggest that
the model’s reliability allows for its application in fore-
casting future macroeconomic fluctuations. At the
same time, it is important to emphasize that the final
outcomes of green technology implementation may be
influenced by other factors, such as government regu-
lation, access to financial instruments, and the creative
engagement of the business sector.

The data also show that the degree of governmen-
tal support and the extent to which creative ideas are
integrated into multiple sectors of the economy are crit-
ical determinants of the effectiveness of green technol-
ogy use.

Long-term economic indicators demonstrate faster
growth in countries with well-developed incentive sys-
tems, including green bonds, tax breaks for environ-
mentally oriented companies, and state subsidies for re-
newable energy projects. According to a World Bank
(2024) analysis, countries with the highest levels of
green economy investment exhibit stronger macroeco-
nomic performance during periods of global economic
crises [21]. This underscores the need for a comprehen-
sive strategy that integrates financial incentives with le-
gal frameworks to enhance the success of the transition
to sustainable development.

Table 1.

Correlation Matrix between Green Technology Investments and Macroeconomic Indicators

Year Invest- GDP_Gr | Employ- CO2 Emi | Renewable En-
ment_Green Te | owth ment_Rate ssions ergy Share
ch

Year 1 -0,268993936 0,292439 | - - 0,083378266
628 0,42874804 | 0,1762585
3 88
Invest- - 1 - - 0,0825632 | -0,046206135
ment_Green_Tec | 0,268993 0,229922 | 0,00879580 | 72
h 936 396 7
GDP_Growth 0,292439 | -0,229922396 1 - 0,0248920 | 0,237759022
628 0,07742297 | 84
Employ- - -0,008795807 - 1 0,1996585 | -0,276873595
ment_Rate 0,428748 0,077422 17
043 97
CO2_Emissions | - 0,082563272 0,024892 | 0,19965851 | 1 0,461492332
0,176258 084 7
588
Renewable En- | 0,083378 | -0,046206135 0,237759 | - 0,4614923 | 1
ergy_Share 266 022 0,27687359 | 32
5

Compiled by the author based on sources [22,23,24,25]

The research findings revealed a modest positive
correlation (0.45) between employment levels and in-
vestments in green technologies, indicating the poten-
tial for job creation in renewable energy, sustainable
manufacturing, and creative technologies. Possibly due
to significant upfront costs and long payback periods
associated with ecological initiatives, the correlation
between investments and economic growth rates (0.31)
is considerably weaker.

The degree of government regulation, availability
of financing, and the extent to which renewable tech-
nologies are integrated into the industrial and energy
sectors are crucial factors that determine the overall ef-
fectiveness of green investments. The results thus sug-
gest that while there is a tangible link between green
investments and employment growth, the impact on
GDP growth remains limited in the short term, largely
due to structural and financial constraints.
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Figure 4. Share of Renewable Energy in Ukraine (2020-2024)
Source: Compiled by the author based on data from [26,27,28]

This structure illustrates the potential for the
growth of solar and wind energy in Ukraine, which
could contribute to enhancing the country’s energy in-
dependence and reducing CO2 emissions. The study ex-
amines the dynamics of investment in renewable en-
ergy, the level of technology adoption, and changes in
the share of renewable sources in the overall energy
balance of countries from 2005 to 2025. Research in-
vestigating the impact of clean technologies on eco-
nomic growth has revealed multifaceted and fluctuating
relationships that encompass investment levels, macro-
economic indicators, and sociopolitical consequences.
Investments in green technologies ranged from 2 to 10
billion USD based on international database records for
the period 2005-2025. This corresponds to an increase
in the share of renewables in the energy balance by 10—
50% [29].

In parallel, regression analysis revealed that the
short-term negative effect of investment (-0.2093, p =
0.006) may be associated with high initial costs and
long payback periods typical of green projects [30].
Long-term analysis pointed to a positive trend: in coun-
tries with significant investments in environmentally
friendly technologies, employment levels increased by
3-5%, whereas in countries with minimal investment in
such areas, they declined (Eurostat, 2024). The average
CO: emissions in these countries ranged from 15% to
20%, confirming the effectiveness of clean technology
implementation. A strong negative correlation (-0.68)
between the investment level and the reduction of haz-
ardous emissions was established through correlation
analysis. According to the study, a favorable economic
impact from green investments tends to manifest three
to five years after their implementation.

A deeper examination of national policies showed
that regulatory frameworks play a significant role in
transforming the green sector. Countries that provide
substantial subsidies and tax incentives to renewable
energy companies tend to demonstrate more dynamic
economic development and a faster transition toward

sustainable models [31]. For example, the implementa-
tion of the feed-in tariff policy in Germany led to a sig-
nificant increase in investment in renewables and a no-
table rise in the share of solar and wind energy in the
country’s energy mix.

Qualitative data analysis indicates that successful
green technology deployment occurs in contexts where
public policy initiatives are effectively coordinated
with private-sector investment.

The Danish government introduced co-financing
schemes for renewable energy projects, which resulted
in renewables accounting for more than 50% of the
country’s total energy consumption. At the same time,
the private sector in the United States has become a key
driver of green technology adoption. A notable increase
in the number of startups and companies focused on en-
ergy efficiency and reducing greenhouse gas emissions
is evident.

It was also noted that the effectiveness of green
technologies depends not only on financial investment
but also on institutional capacity. Countries with ad-
vanced systems for environmental monitoring, trans-
parent regulatory procedures, and strong public over-
sight mechanisms demonstrate significantly higher
rates of ecological modernization. For instance, Swe-
den’s emission tracking systems allowed the govern-
ment to promptly adjust policies aimed at reducing the
carbon footprint, making the country one of the Euro-
pean leaders in environmental regulation.

These findings confirm that green technologies
contribute not only to environmental security but also
serve as a critical factor in long-term economic growth
[32].

In addition to financial and legal aspects, the de-
ployment of green technologies heavily depends on
technological progress and innovation. The experiences
of countries like Germany and Denmark demonstrate
that targeted spending on research and development not
only reduces dependence on fossil fuels but also creates
competitive advantages in the global market [33]. Gov-
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ernments that actively support environmental innova-
tion through public-private partnerships, tax incentives,
and state subsidies help accelerate the development of
energy-efficient technologies, thereby delivering long-
term economic benefits for both consumers and busi-
nesses.
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However, a significant barrier remains in ensuring
access to green financial instruments for small and me-
dium-sized enterprises, which is essential for the con-
tinued ecological transformation of the economy.

—e— |nvestment in RES (billion $)
—e— CO: Emissions (million tons)

Year

Figure 5. Correlation between Investment in RES and CO: Emissions (2024)
Source: Compiled by the author based on sources [34,35,36,37]

The level of greenhouse gas emissions directly in-
fluences investment in green technologies. As illus-
trated in Figure 3, CO: emissions are significantly and
negatively associated with the volume of renewable en-
ergy financing. Studies indicate that, on average, every
$100 billion invested leads to a reduction of 100-150
million tons of CO2 emissions [38,39].

The transition to a green economy is not merely a
trend, but a necessity for ensuring sustainable growth
in the current global context. Investments in renewable
energy, the digitalization of energy systems, and eco-
logical innovations help stabilize the global economy,
create new jobs, and enhance national energy independ-
ence. In addition to reducing CO: emissions, lower de-
pendence on fossil fuels allows the planet to regenerate
ecologically [41,42].

Investments in renewable energy sources (RES)
and CO: emissions demonstrate a strong negative cor-
relation. This confirms that countries investing in green
technologies experience a slowdown in emissions and
a rise in energy efficiency. Renewable energy invest-
ment, the digital transformation of energy processes,
and environmental improvements contribute to long-
term energy security and global economic stability.
Considering the significant financial barriers and the
need for ongoing governmental support, global evi-
dence suggests that a comprehensive approach to re-
newable energy development can yield impressive pos-
itive outcomes.

Future strategic priorities should focus on enhanc-
ing international cooperation, establishing effective fi-
nancing mechanisms, and fostering the continuous de-
velopment of innovative technologies. These compo-
nents are crucial for achieving financially viable and
ecologically sustainable global economic development.

The results of this study suggest that attaining en-
ergy independence and promoting sustainable eco-
nomic growth largely depend on investments in clean
technologies. Although regression analysis showed
positive effects of environmental investments on GDP
and employment, the correlation analysis revealed a
substantial decrease in CO2 emissions in countries ac-
tively promoting renewable energy.

At the same time, additional challenges must be
addressed, including high initial costs, the necessity of
public sector support, and the need for improved regu-
latory frameworks.

Global examples demonstrate that the transition to
an environmentally sustainable economy can be signif-
icantly accelerated through the integration of innova-
tive technologies, the implementation of effective gov-
ernance strategies, and the provision of financial incen-
tives. Therefore, future research in this field should
focus on developing strategies that promote sustainable
investment, exploring appropriate public policy frame-
works, and assessing the long-term economic impact of
clean technology implementation on a global scale.

Conclusions

The overall findings of the study confirm the crit-
ical role of green technologies in the modern economy,
contributing to sustainable development, the reduction
of CO:z emissions, and the enhancement of energy inde-
pendence. The research demonstrates that increased in-
vestment in this sector positively influences key mac-
roeconomic indicators, particularly GDP and employ-
ment levels. Therefore, green technologies should be
seen not only as an ecological necessity but also as a
strategic driver of economic transformation.

At the same time, the study identified several bar-
riers that hinder the widespread adoption of ecological
innovations. The most significant of these include high
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initial investment costs, the need for long payback pe-
riods, and inadequate infrastructure. Overcoming these
limitations requires a comprehensive policy framework
that includes financial incentives, investment grants,
and tax benefits for enterprises implementing green
technologies.

The practical implications of this research include
the development of recommendations for public insti-
tutions on how to create a more favorable investment
climate for green technology. Furthermore, the analysis
confirms the importance of strengthening international
cooperation in the field of environmental development
and expanding financing programs for renewable en-
ergy initiatives.

Future research should focus on evaluating the ef-
fectiveness of current mechanisms for stimulating
green investment and adapting international best prac-
tices to national contexts. Another key direction is to
investigate the socio-economic impact of the green
economy on employment, income levels, and the global
competitiveness of national economies. A balanced
regulatory approach, government support, and active
private sector engagement are critical to accelerating
the transition to sustainable development.

Quantitative analysis revealed a strong inverse
correlation between investments in green technologies
and CO: emissions, while qualitative results demon-
strated that the effectiveness of these technologies di-
rectly depends on state support and the degree of pri-
vate sector involvement. Considering these factors, it is
advisable to develop integrated sustainable develop-
ment strategies that combine regulatory, financial, and
innovation-based approaches to the deployment of
green technologies.

The long-term benefits of such strategies outweigh
the initial costs, making green technologies a key pillar
of modern economic transformation.
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projects in Armenia, particularly within its rural landscapes and historical architectural sites. The research is sup-
ported by Culture Moves Europe, the Goethe-Institut, and the Institute of Arts of the National Academy of Sciences

of Armenia.
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Introduction

The intersection of cultural preservation and con-
temporary artistic practice presents fertile ground for
revitalizing rural areas and promoting sustainable tour-
ism. In the European context, particularly in France, a
number of initiatives have succeeded in preserving his-
torical architecture while simultaneously creating dy-
namic spaces for artistic creation and exchange. One of
the most illustrative examples is the Boisbuchet Resi-
dency program. This paper examines Boisbuchet’s
model and proposes frameworks for adapting similar
initiatives in Armenia’s rural landscapes and urban sur-
roundings.

1. The Boisbuchet Residency Program: A Fu-
sion of Art, Design, and Architectural Heritage

Historical Background and Location

The Domaine de Boisbuchet is located in the Cha-
rente region of western France, on a 150-hectare estate
that includes forests, meadows, lakes, and historic
structures. The centerpiece is the 19th-century Chateau

de Boisbuchet, a castle surrounded by a series of mod-
ern architectural pavilions, designed and constructed by
internationally renowned architects and designers as
part of the site's ongoing development.

The residency was founded in the early 1990s by
Alexander von Vegesack, the former director of the
Vitra Design Museum. His vision was to create a space
where design, architecture, and nature would intersect
- a vision that has evolved into an internationally rec-
ognized platform for artistic experimentation. The pro-
gram is co-organized with the Vitra Design Museum
and runs annual workshops, residencies, and symposia
during the summer season.

The architectural park features buildings by archi-
tects Simon Vélez (Colombia), Shigeru Ban (Japan),
Lina Ghotmeh (FR/LB) Markus Heinsdorff, Jorg
Schlaich and Brickner & Briickner (Germany), the fu-
turistic Techstyle-Haus, installations by Alvaro Siza
(Portugal), Go Hasegawa (Japan), Nikolay Polissky
and Alexander Brodsky (Russia), as well as a tradi-
tional Japanese guest house of 1864.
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Creative Ecosystem and Program Philosophy

Boisbuchet fosters an ecosystem that blends crea-
tive freedom with practical exploration. The estate
hosts participants from across the globe - designers, ar-
chitects, artists, and students - who live and work to-
gether on site. The collaborative environment encour-
ages not only skill-sharing but also intercultural dia-
logue. Workshops are led by influential figures in
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design and architecture, providing participants with
hands-on experiences in an immersive setting.

The architectural installations dispersed through-
out the property are themselves part of the educational
process. These include structures by Shigeru Ban, Yona
Friedman, and Kengo Kuma, among others. The out-
door projects demonstrate sustainable building meth-
ods and experimental forms, reinforcing the estate’s
function as a living museum of contemporary design.
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Pic. 3. Way to Boisbuchet Castle Area
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Lessons for Armenia

Boisbuchet’s success lies in its careful integration
of heritage and innovation. Armenia, with its rich cul-
tural and architectural legacy, is well-positioned to im-
plement similar models. Many Armenian villages and
rural sites feature abandoned or underused heritage
buildings, including former noble houses, monasteries,
and castles. Transforming these into residency sites
would:

e Conserve architectural heritage through adap-
tive reuse.

e Stimulate local economies via cultural tour-
ism.

o Foster international cultural exchange and ed-
ucation.

2. Proposing a Boisbuchet-Inspired Model for
Armenia

Site Selection Criteria Appropriate sites for such
a model in Armenia include:

o Dilijan: Known for its natural beauty and ed-
ucational institutions.

e Goris and Tatev: Rich in medieval architec-
ture and remote landscapes.

e Gyumri: With its unique 19th-century urban
architecture and artistic identity.

Potential Framework and Program Structure

The Armenian model could emulate Boisbuchet's
format but adapted to local context. Suggested compo-
nents include:

e Seasonal residency programs for artists, archi-
tects, and researchers.

e Integration with Armenian universities and
design schools.

e Sustainable construction workshops using lo-
cal materials.

e Programs in cultural heritage preservation and
community engagement.

Pic. 5. Previous Art and Architectural Installations at
Boisbuchet area

Economic and Cultural Impact

Establishing such residencies would:

e Create employment opportunities in rural ar-
eas.

e Encourage preservation through function.

e Position Armenia as a hub for international ar-
tistic collaboration.

3. Urban and Garden Planning Inspirations
from France

Observations from La Rochelle and Saint-
Etienne

La Rochelle and Saint-Etienne offer insights into
effective urban planning that harmonizes ecology and
accessibility. La Rochelle emphasizes ecological sus-
tainability and maritime urbanism, while Saint-Etienne
incorporates landscape design into its urban renewal
strategies. Park I'Europe in Saint-Etienne is especially
noteworthy for its blend of natural topography, public
amenities, and aesthetic cohesion.

Application to the Yerevan Botanical Garden

Inspired by Saint-Etienne’s approach, the Yerevan
Botanical Garden could be revitalized through:

e Zoning areas for educational, recreational, and
ecological functions.

e Designing pathways and plantings to enhance
visitor experience.

e Hosting cultural events and educational activ-
ities.

Cité du Design: A Model for Armenian Innova-
tion Centers

Located in the former arms manufacturing site of
Manufacture d’Armes in Saint-Etienne, the Cité du De-
sign is an urban regeneration success story. It serves as
a campus for design education, research, and innova-
tion. Exhibitions, symposia, and public engagement in-
itiatives place design at the center of social develop-
ment.
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Armenian Application: Creating a similar design
center in Armenia would contribute to:

e The growth of the creative economy.

e Professional training in design and architec-
ture.

e Public awareness of sustainable and inclusive
urban solutions.

4. Cultural Heritage as a Platform for Sustain-
able Development

The Power of Adaptive Reuse

Boisbuchet exemplifies how cultural heritage can
be reactivated through adaptive reuse. Rather than pre-
serving buildings as static monuments, this approach
gives them new life as active cultural hubs. This model
aligns with UNESCO’s view that culture is a driver of
sustainable development (UNESCO, 2013).

Avrtist-Led Revitalization of Rural Sites

Empowering artists to lead the revitalization of
heritage sites not only fosters innovation but also en-
sures community engagement. This aligns with partici-
patory planning models where local populations are co-
creators of cultural value (Landry, 2000).

Opportunities for Armenia

In Armenia, initiatives such as TUMO Studios al-
ready promote creative education and production. Ex-

panding these initiatives into rural contexts and anchor-
ing them in heritage preservation would enhance re-
gional balance in cultural investment.

Conclusion

The Boisbuchet Residency stands as a compelling
case study in integrating historical preservation with
contemporary cultural practice. Its success underscores
the potential of combining natural landscapes, architec-
tural heritage, and creative collaboration in rural revi-
talization efforts. For Armenia, which faces both the
challenge of heritage conservation and rural depopula-
tion, this model offers a strategic and inspiring solution.

By repurposing historical sites into artist residen-
cies, Armenia can:

e Preserve its tangible and intangible cultural
heritage.

e Promote sustainable rural development.

e Attract international attention and collabora-
tion.

Incorporating urban planning strategies observed
in La Rochelle and Saint-Etienne further strengthens
Armenia’s potential to develop inclusive and green
public spaces. Finally, the establishment of a design in-
novation center akin to the Cité du Design would an-
chor Armenia’s creative future in both historical con-
sciousness and forward-thinking innovation.
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CTPYKTYPHBIE U3MEHEHMUSI 7)KEJIE3 MOYEBOI'O 11Y3bIP KPBIC IIOCJIE
BO3JEUCTBHUS KPEIIKUX CYJIb®UJIHBIX BAJIBHEOJTOI'MYECKNX BAHH
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AHHOTALUA

I/Isyqamzl JKCJIC3bl MOYCBOI'O ITY3bIPA KPBIC B HOPME U ITOCJIC BOBJI[@ﬁCTBPISI KPCIIKUX CYJ'IBCI)I/I,I[HBIX BaHH. Pa-
60Ty BBIITOJTHSUTH Ha 60 TIOJIOBO3PEIIBIX KPbIC-CaMIlax 3-4 mecsTYHOTrO BO3pacTa, Maccoil Tena K Havdally 5KCIICpu-
MmeHTa 180-200 1 (30 xpsIC - 3kCIepuMeHT, 30 - KOHTPoJIb). Cpe3bl MOYEBOTO IMy3bIPs KPBIC TOJIIIUHON 5-7 MKM
OKpalIuBaji reMaTOKCUINH-303MHOM 110 BaH-I'u30ny. [lo nanHbIM MccienoBanus, BO3IEUCTBUE KPENIKUX CYJIb-
(UIHBIX BaHH HETaTUBHO BIIHMSIET HA CTPYKTYPBI XKejle3 MOYEBOTO My3bIPs KPBIC — MPUBOJAT K «CTPYKTYPHOH pe-
rpeccum» XKeJjie3 CTCHKN MOYCBOI'0O IMYy3bIPs KPLBIC. VYMeHbIIaeTcs TOJHIMHA U IIJIOIaJb HAYaJIbHOT'O OTACIA XKCJIIC3,
KOJIMYECTBO HaYaJILHBIX YacTel ux. HauanbHbIe YacTu WIIM ajbBEOJbI JKeJIe3 MOABEPraroTCsa KUCTO3HBIM U3MCHE-
HUAM.

Abstract

Studied the rat’s urinary bladder glands in the norm and after exposure to strong sulphide balneotherapy
procedures. Experimentally-morphological work carried out on 60 (30 rats — experiment, 30 — control) genitally
mature rats-males 3-4 monthly ages, weight of a body to the experiment 180-200 gr. The rats received strong
sulfide baths. The cuts of urinary bladder in the thickness 5-7 microns painted by hematoksilin-eozin on Van
Gizon. After influence of the strong sulphidic procedures is observed the “morphological regression” of glands of
rat’s urinary bladder. After the strong sulphidic baths of the rats decreases the thickness and the areas of initial
(alveolus) departments, quantity of initial parts (alveolus). The initial parts (alveolus) undergo cystoids changes.

KaioueBblie ciioBa: Mop(hoI0rusi, 5KCIIEPUMEHT, KEJIe3bl, MOYEBOH ITy3bIPb.
Keywords: morphology, experiment, glands, urinary bladder.

BBenenne. lMeroTcss MHOTOYHCIICHHBIE PaOOTHI
Mo MOP(OJIIOTHYECKUM OCOOCHHOCTSIM M H3MEHYHBO-
CTSIM KeJie3 ITOJIBIX BHYTPEHHUX OPTaHOB Y YeJIOBEKa U
B DKCIIEPUMEHTE, U TTOCIIC Pa3IHYHBIX OalbHEOBO3ACH-
crBuii [1-7]. Tlo naHHBIM JTUTEPATYPHBIX HCTOUHHKOB,
JKene3bl Kak MOp(QoJIoTHYecKne WHAWKATOPHI TUHA-
MHUYHO pearupyroT Ha JI0OBIe SK30T€HHBIC BO3JCH-
CTBUS M IOJABEPraroTCsd CTPYKTYPHBIM H3MEHEHHSIM.
Hano noGaButh, 4TO TOCIEAHHE TOABI MPUMEHEHHE
q)HSHOTepaHeBTI/I'-IeCKI/IX MOJAXOJ0B B KIIMHHUKE IIpU
Mpo¢UIAKTHKE U JICUEHNH XPOHUYECKUX U OCTPBIX 3a-
6oreBaHuil BHyTPEHHUX OPTaHOB, B TOM YHCJIE MOYe-
BOTO ITy3bIps TOCTOSIHHO HapacTaeT [9]. [Toatomy cy-
[IECTBEHHOE 3HAUYCHUE UMEET M3YUYCHUE CTPYKTYPHBIX
XapaKTEPUCTHK KeJIe3 MOYEBOTO ITy3bIps TOCie Oaib-
HEOBO3JECUCTBUN Pa3IMYHOIO MUHEPAIBHOI'O COCTaBa
[8].

Iean ucciaenoBanus. llenpro uccaeq0BaHus SB-
JIAETCS U3YYEHHUE CTPYKTYPHBIX XapaKTEPUCTHK M 3a-
KOHOMepHOCTe MopdoreHesa xeje3 MOYEBOTO Iy-
3PS B OKCIIEPUMEHTE TNPH ACHCTBHM CyTb(GUIHBIX
OGaIbHEOTIPOIIE Y.

Marepuaa u MetToabl ucciaenoBaHusi. Padora
BBINOJTHEHA HAa 90 MOJIOBO3PENBIX OSCIIOPOIHBIX KPBIC-
camuax 3-4 MecsyHOro BO3pacTa, Maccod Tena K

Havaiy skcnepumenTa 180-200 r (30 kpsIc - aKcmepu-
MeHT, 30 - KoHTpoIIk). [TocKONBEKY MHHEpATBHEIE U Op-
raHudeckue OanpHeonpoleypsl 3 GEKTUBHBI B HETIO-
CPE/ICTBEHHOH OJIM30CTH OT MCTOYHMKA, SKCIICPUMEHT
MPOBOJWIN B 3TOM 30HE. MBI NPOBENU CTPYKTYPHBIN
aHaJIU3 JKEJIE3UCTOrO aNmnapara Kpbic B HOPME, a TaKKe
U3MEHEHHUS TOCIe KypCOBOI'O BO3JEHCTBHSA KPEMKHX
Cylb(UIHBIX BaHH C BHICOKOKOHLIEHTPUPOBAHHOM ce-
POBOJOPOAHO-XIOPUI0-HATPUEBOH BOJIOM W3 HCTOY-
Huka «lluxoBa» (AsepOaiimxan). Bce mporemypsl
HNPOBOJIIIN TI0 CXEMaM, IPUHATHIM B COBPEMEHHOM
6anpHEOKypopTOIOTHH. TemnepaTypa BOABI B KaX 101
cepuu sKcnepuMenta — 36-37,5°C, o 14 BaHH, depes
JI€Hb ¥ IPOJOJDKUTENBHOCTD Kypca B KaX10# cepun 28
JHEeH (KOHIeHTpalus cepoBogopona — 300 mr/ir; mpo-
JOJDKUTENBHOCTh BO3JAEHCTBUS 1-i1 BAHHBI 2 MUHYTHI,
2-i1 — 4 MUHYTBI, OCTJIBHBIX — IO 6 MUHYT). B Kaxknoi
cepun 3azneiictBoBanu mo 20 kpwic. Kppic xopmumm
CTaHIAPTH30BaHHBIM KOPMOM, NP CBOOOJHOM MO-
CTYIIE K IUThEBOH BoZe. MOYEBOM Iy3bIph [TOABEPTAIN
THCTOJIOTHYECKOW 00paboTKe IMmociie BCKPBITHS KPBIC.
Cpessl TOMIUHON 5-7 MKM OKPAITHBAIN TeéMaTOKCHIH-
HOM-303MHOM 10 BaH ['n30HYy.

IIpu wu3ydeHMM MUKPOIpPENapaToB aHAIU3UPO-
BaJM TOJIIMHY W MJOMIAJb HadaJbHBIX OTAENOB. JIu-
HeIHbIE pa3Mephl ONIPEIEIISIN C TOMOLIBbIO OKYIISIPHOU
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CETKH, TUIAaHMMETpUYecKue (IUIOIIaab) — OKYJIAPHOH
cetkoi. [Tos1 TONIIMHOM 3TUX CTPYKTYp MOHUMAIIH pa3-
HUIly MEXIy UX HanMEHee W HaubOoyee yIaleHHBIMHI
30HAMH OT TOKPOBHOTO SIUTENHs. M3ydamm Taxke
TUTOIAIb HaYaJIhbHOHM JacTH jkeie3 Ha cpese. CooTBerT-
CTBYIOIINE MHUKPOCKOITMYECKHE M3MEPEHUS TPOBOIU-
JICH B ISTH CIy9YaliHO BBIOPAHHBIX 30HAX C BBIYHCIIC-
HUEM CPEHEr0 3HAYCHUS IUISl KaXKIOT0 MHKpOIpEra-
para. Ilpu W3yYyeHMHM MUKpPONpENApPaToB  MpHU
OuoMeTpuu (TOJNIIMHBI HAYAIBHBIX OTIENIOB JKeJe3 U
np.) ucnonszoBanu 9BM IBM 486 SX33 ¢ momorsio
MaKeTa MPUKIATHBIX mporpamm «Mopdoiory, paboras
B cpeae Windows.

PE3YJBTATBI UCCJIEJJOBAHMUA. B cnusu-
CTOH 000JI0YKE B HOPME Ha MPOTSHKEHHN BCETO MOYe-
BOTO ITy3bIPSI OIIPEAEIIAIOTCS HA4aIbHBIE OT/IEIIBI, KOTO-
pBle MMEIOT 4YeTKHE KOHTyphl. HadanpHble dacTh
OOBIYHO OKpYTIBIE. B pe3ynpraTe AEWCTBUS KPETKUX
Cynb(UIHBIX BaHH ONPEIEIIIOTCS CYIIECTBEHHBIC U3~
MEHEHHUS JKeJle3 CTCHKH MOYEBOTO ITy3bIps KpBIC. 3Ha-
YHUTeIbHAS YacTh HAYAJIbHBIX YacTeil KUCTO3HO pacIIn-
peHa, COXpaHMBIIINECS HauaJlbHbIE YaCTH Ha Cpe3e pas-
TMYHOM  (opMbl,  nedopMHpOBaHBL — DNUTEIHH
CIIM3UCTONH O00O0JOYKM YacTUYHO JeCKBaMHpOBaH. B
CIIM3UCTON 00O0JIOUKE MOYEBOIO IMy3bIps TOCIE Kypca
KpENKNX CyIb(QHUIHBIX BaHH HaOMIOgaeTcst KapTHHA
cTaza (puc.l).

Puc.1. Cmas 6 senyie cauzucmou 060104KU MOUEB020 NY3bIPS KPbICHI NOCIIE KYPCOBO20 8030€liCMEUs KPENKUX
cynvuonvix eann. Muxkponpenapam. Cpeonss mpems.1- kiemxu numgpoudnozo psaoda 6 npoceeme genyvl; 2-
apumpoyumol 8 enyne, 3-cmenxa senyivl. OKpacka 2eMamoKCUTUHOM=-203unoM. V8. 450x.

Mbl npoBenr KOMIUIEKCHOE MopdomeTpuueckoe
HCCIIEIOBAaHUE PA3IMYHBIX DPa3MEPHBIX ITOKa3aTeneit
JKelle3 CTEHKH MOYEBOTIO IMy3bIpS KPBIC, HA KOTOPBIX

ObUTH OKa3aHbl OOIICTIPUHSTHIC OabHEOBO3ACHCTBUS
Cynb(UIHBIX BaHH.

Tab6numna 1.

ToumyHA HAYaJIbHOTO OT/IENIA XKeJle3 MOYEBOTO My3bIPsi Y KPBIC MOCIIE KyPCOBOTO ICHCTBUS CYIb(MHIHBIX Oallb-
Heonpoueayp (X+ SX, min-max, mrxm)

Tum 0aJIbHEOBO3ICH- TonmuHa HAYATEHOTO OT/ENA, OIS MOYEBOTO Y3hIps
CTBUH n Bepxuss Cpennsist Hwxnsas B nenom
TPETh TPETh TpETh oprase
CyneuaHbIC BAHHEI 4,5+0,5 10,0+0,3 11,8+0,5 8,8+0,2
10 5,3-13,2 9,2-14,6 10,4-18,6 6,2-9,3
KonTpons 10,0+1,5 13,4+0,6 14,4+0,9 12,6+1,1
10 6,0-19,6 12,5-18,2 10,7-19,5 9,2-19,2
IIpumeuanue:

1. N — yucno HaOIIOACHUH;
2. X + SX — cpeaneapudmeTnyeckas mokazareb;

3. «min-max» — rpaHuUIlbl HHIUBUIYaTbHONH H3MEHIYMBOCTH.

TouHa Ha4aJIBHOTO OTAENIA JKEJIE3 IIPU BO3ACH-
CTBHMH KPETKHUX CYIb(QHIHBIX BAHH B CTEHKaX BEPXHEH
TPETH MOYEBOTr0 My3bIpsi MeHblIe B 2,2 paza (p <0,05),
B cpenHel Tpetu oprana — B 1,3 pasza (p <0,05), B Hux-
Hell Tpet — B 1,2 paza (p <0,05), a y oprana B 1iejioMm —
B 1,4 paza (p <0,05), 4eM KOHTpOJBHBIC MMOKAa3aTEIH

(Tabnuma 1). MaauBuIyaibHbIe MUHIMAJIbHBIE U MaK-
CHMAaJIbHBIE TTOKA3aTEH TOIIHHBI HAYaJIbHOTO OTAEIIA
JKeJe3 Ha MPOTSXKEHUU BCE CTEHKH MOYEBOTO My3bIps
y KpbIC MpU KypCOBOM BO3JEHCTBUM OSTUX BaHH
MEHbLIE JaHHBIX Y KPBIC COOTBETCTBYIOIIHUX KOHTPOJIb-
HBIX TpyI. Mopdosiorudyeckue JaHHbIE IO STOMY BO-
Mpocy O IJIOLIaIM HAYaJIbHOTO OTJEJIa KeJle3 Ha cpe3e
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oTpaxkeHsl B Tabu1. 2. [nommans HayanbHOTO OTAENA XKe-
Je3 Ha cpe3e NMpH JACHCTBUM KPENKUX CyIb(QHUIHBIX
BaHH B CTEHKaX BEpXHEH TPETH MOYEBOTO ITy3bIps B 1,6
pasza mensbire (p <0,05), cpennei Tpetu oprana B 1,4
pasa mensme (p <0,05), HrkHE#H Tpetn B 1,4 pasa
menbme (p <0,05), y oprana B memom B 1,5 pasa

menblre (p <0,05) KOHTPONBHBIX NMoKazaTeneld. Muau-
BUyaJIbHBIC MIHUMAJbHBIE M MAaKCHMAJIbHBIE ITOKA3a-
TENH MJIOIAAN Ha4aJbHOTO OTAENA XKEeJe3 Ha cpe3e Ha
MIPOTSKEHUH BCEH CTEHKH MOYEBOTO Iy3bIpS y KPBIC
IIPU KypCOBOM BO3JCHCTBHM KPENKHUX CYIb(QHIHBIX
BaHH MEHBIIE JAHHBIX y KPBIC KOHTPOJIBHBIX TPYIIIL.
Tab6muma 2

[Tomaas Ha4aabHOTO OT/IENA HKeJIe3 MOYEBOTO My3bIPs Y KPbIC IPH KYPCOBOM JIEHCTBHH KPEMKHUX CYJIb()HIHBIX
GanbHeonpoueayp (X+ Sx, min-max, 10 * an?)

II;iomanp HaYaJIBPHOTO OT/AEINA, OT/AE] MOYEBOTO MYy3bIPs

T GanbHeoBo3aeHcTBHi Bepxnusas Cpennsist HwxHssa B nenom
n TPETh TPETh TpPETh oprase

57,0+1,9 64,5+2,0 68,1+1,0 63,2+1,5
CynbduaHble BAaHHBI 10 39,1-69,5 37,5-70,5 55,5-72,5 46,5-70,0

89,9+6,4 92,4+5,8 94,145,2 92,1+6,9
KouTpons 10 65,2-123,2 63,7-116,2 77,7-125,5 65,8-119,2

IIpumeuanue:

1. N — gucno HaOIIOAEHMIT;
X + SX — cpenHeapuMeTHIECKAs TOKa3aTeIhb;

2
3. «min-max» — TpaHHIbL HH,I[PIBPIZ[yaJ'IBHOﬁ HU3MCHYUBOCTH,
4

10 4 Mm% — moKa3aTesb ILUIOMIA M.

JlanHble uccienoBaHus 00 0COOEHHOCTSIX KOJIH-
9YecTBa HayalbHBIX 4acTell, 0Opa3yromux HadaabHbIN
OTIIeN JKelie3 Ha cpe3e NpeJCTaBieHbl B Tabnwuie 3.
JlaHHBIH MTOKa3aTeNb IPU BO3IEUCTBUHU KPEMKUX CYJIb-
(UIHBIX BaHH MEHBIIE B CTEHKaX BEpXHEW TpPeTH Mo-
4yeBoro my3sips B 1,8 paza (p <0,05), B cpenneit Tpetu
oprana — B 1,3 paza (p <0,05), B HmkHe# Tpetn — B 1,3

paza (p <0,05), y oprana B ueiom — B 1,4 paza (p <0,05)
KOHTPOJIbHBIX MOKa3arened. MHauBKlyanbHble MUHU-
MaJIbHBIC U MaKCUMAaJIbHBIC ITOKA3aTEIIM YKCIIa Hayajlb-
HBbIX YacTell Ha MPOTSKEHUM BCEH CTEHKH MOYEBOIO
My3BIPsl Y KPBIC TP KYPCOBOM BO3JICHCTBUM KPEIKUX
CYTb(QHUIHBIX BaHH MEHBIIIE TaHHBIX y KPBIC COOTBET-
CTBYIOIINUX KOHTPOJIbHBIX IPYMIL.

Tabmuma 3

KonmuecTBO HavaIbHBIX YacTel y HAYaJIbHOTO OTAENA (HA NPOOOIbHOM cpe3e) KEe3 MOUYEBOT0 ITy3bIps Y KpbIC
1ocJie KypCOBOTO BO3JICHCTBHSI Pa3InyuHbIX OajbpHeonpoueayp (X+ Sx, min-max)

Tum 6anbHEOBO3ACHCTBHI Uucio HayaabHBIX YacTeH OTIeNa, OT/IE] MOYEBOT0 My3bIps
Bepxuss Cpennsist Hroxass B nenom
n TpPETh TpETh TpETh Oprase
CynbbuaHbie BAHHBI 6,4+0,5 10,5+0,7 12,4+0,8 9,7+0,6
10 4-10 7-17 8-19 7-16
Kontposns 11,3+1,4 14,0+0,9 16,3+1,1 13,9+0,8
10 7-19 11-19 12-22 10-17
IIpumeuanue:

1. n— yucnao HaOIIOAECHMIA;
2. X+ SX — cpenHeapu(METHUECKUI OKA3aTEb;

3. «min-max» — rpaHuIbl HHIUBUIYILHON N3MEHYHBOCTH.

JanHble 10 Bompocy 00 0COOCHHOCTSX TUIOIIAIH
HavdaIbHOW YacTH (Ha cpe3e) OKa3hIBaroT (Tadmutie 4),
YTO TIOCJIEe BO3ACHCTBUS KPEMKUX CYIb(OUIHBIX BaHH B
CTCHKAX BCEX TPETeH M y opraHa B IIeJIOM 3TOT IOKa3a-
Tenb mouTH B 1,2 pasza meHs1e (p >0,05) KOHTPOIBHBIX

nokazateneid. MHauBHyanbHble MUHIMAIIBHBIE I MAK-
CHMaJIbHBIE TI0Ka3aTeJN TUIOIIA 1 Ha4aIbHON YacTH Ha
MIPOTSHKEHUH BCEH CTEHKH MOYEBOTO IY3bIpS Y KPBIC
TOXE MEHbIIIE JaHHBIX y KPBIC COOTBETCTBYIOIINX KOH-
TPOJILHBIX TPYTIIL.
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Tabnuua 4

[Tnouans Ha4aNbHOM YacTH (HA NPOOOILHOM Cpe3e) Kelle3 MOYSBOTO My3bIps y KPbIC MOCIIE KYPCOBOTO BO3/IEH-
CTBMS KPEIKMX CyIb(OUAHBIX 6anpHeonporenyp (X+ Sx, min-max, 10*un?)

Tun 0OabHEOBO3IEH- n Ilmonranp HaYaIBRHOM YacTH, OTAE MOYEBOTO My3bIPs
CTBUH Bepxwnsis Cpennsis Hwuxnaas B nenom
TPETh TpeTh TpeTh oprase
Cyne¢unHbIe BAHHBI 10 3,2+0,1 3,2+0,1 3,6+0,1 3,3+0,1
3,0-5,0 3,0-5,0 3,0-5,2 3,0-5,0
Konrpons 10 3,9+0,3 4,0+0,3 4,3+0,3 4,1+0,3
3,6-6,7 3,6-6,6 3,7-6,8 3,6-6,6
IIpumeuanue:

1. N — yucno HaOIIOACHUI;
X + SX — cpeaneapuMETHYCCKUIT TOKA3aTEb,

2
3. «min-max» — rpaHUIbl HHANBHUIYaJIbHON H3MEHIHBOCTH;
4

10 4 Mm% — OKa3aTesb ILUIOMIA M.

OBCYXIEHHUE PE3YJIbTATOB
HNCCIIEJOBAHUS. Msl u3yumnn Mopdororude-
CKYI0 U3MEHUHBOCTH JKelle3 CTEHKH MOUYEBOTO ITy3bIps
y KpbIC IIPU KPENKUX CyJIb(PUAHBIX OanbHEOBO3IEH-
CTBUSIX, YUUTHIBAs, YTO ITH OOpa3OBaHUs 1€1ec000-
pa3HO paccMaTpHBaTh B KaueCcTBE MOP(OIOTUUECKHX
HWH/UKAaTOPOB, TMOCKOJBY 3TH CTPYKTYpPbl JUHAMHUYHO
pearupyloT Ha JI0Oble 9K30T€HHBIE BO3IEUCTBHUS
[9,10]. ITo HamKMM AaHHBIM, Pa3MEPHO-KOIMYECTBEH-
HBIC TTOKA3aTeIH JKeJIe3 CTEHKH MOUYEBOTO ITy3bIps PU
KypCOBOM MIEHCTBHMHM 3THX BaHH yMeHbIaroTcs. Ilo
CPaBHEHHIO C KOHTPOJIEM, HAOJIIOIAeTCsl yMEHBIICHHUE
TOJIIMHBI ¥ TUIOMIAAN HA4aJbHOTO OTelNa JKeJe3, KO-
JIUYECTBA M IUIOIAIM HAa4YaJbHBIX YacTel B €ro co-
cTaBe. BrIsBICHHbIE IPU3HAKH JJOKA3bIBAIOT HEraTUB-
HY!0 3((EKTHBHOCTh M OIACHOCTh KypCOBOTO Jeii-
CTBUSI CyJAb(DUIAHBIX BaHH Ha MPUMEPE CIM3HUCTOM
000JIOYKM MOYEBOTO Iy3bIpS M COOTBETCTBYIOT JaH-
HBIM aBTOPOB [8,9], N3y4nBIINX BIMSHUE ITHUX )K€ BaHH
Ha CTPYKTYpBI TOPTaHU U Tpaxeu Kpbic. JJaHHBIC BOJBI
MOT'YT OKa3bIBaTh OIPEJIEIICHHOE BIMSHNE 110 OTHOIIIE-
HHIO K JKEJIE3UCTBIM CTPYKTYypaM, y4UTHIBas UX Oora-
TBIH MUKPO3JIEMEHTHBIN COCTaB M YYAaCTBYIOIIUH B aH-
TUOKCUAAHTHOH cucteme [4,6,7]. U3BecTHO, 4TO Opra-
HUYECKHe BaHHbI J(Q(EKTUBHBI NpPH JICYCHUH U
npodunakTike OONBHBIX HO30JIOTHI IIMPOKOTO CIIEK-
Tpa [1,4-6]. HampoTuB, HaCTOPaXXHBAIOT PE3YIHTATHI
HAIlIETO MCCJIEJIOBAaHUS O BIMSHUHM Kypca KpPemKHX
CyIb(GHUIHBIX BaHH Ha CTPYKTYPHBIE XapaKTEPUCTHKH
JKeJle3 MOUYEBOro IMy3bIpst KpbIc. 1o cpaBHEHHUIO ¢ KOH-
TPOJIEM yMEHBIIAeTCs MOP(HOIOTHUECKHE TTOKA3aTEeNN
xene3. HaOmonaercss KHCTO3HbIE M3MEHEHUS] MHOTHX
HavyalbHbIX dYacTed. HaOmiomaercs Ttakxke KapThHA
CTa3a B CIIN3UCTOH 000I0YKE MOYEBOTO ITy3bIpsl, OTCYT-
CTBYIOIIAsl y KPBIC KOHTPOJILHOW rpynmnsl. BelsBieH-
HBbIE HAMU CTPYKTYPHbIE U3MEHEHUS JKEJIE3UCTOrO afl-
napaTa MOYEBOIO Iy3bIpsl IPUBOAAT K CHIDKEHHUIO €TI0
CEKPETOPHOI aKTUBHOCTH, CJIEI0BATEIHHO, KaK MBI [10-
Ka3ajH, K YaCTUYHOW JEeCKBAMAIlUH MMOKPOBHOTO 3ITH-
TeNHs, €r0 MEXaHWIECKOMY IOBPEXKICHHUIO JIIOOBIMHU
WHOPOAHBIMH CyOCTaHIINSAMH, COAEPIKAIINMHUCS B MOUE
(MHKPOKOHKPEMEHTaMH, «MOUYEBBIM IIECKOMY).

BbIBO/IbI. Takum o6pa3zoM, B pe3yibTaTe Ipo-
BE/ICHHBIX JKCIEPHUMEHTAIEHO-MOP(OJIOrHIECKIX HC-
CJI€ZIOBaHUH 2KeIe3b MOUEBOTrO IIy3bIpsl KPbIC paccMar-

pHUBAIUCh KaK OMoMapKeps! 3PPEKTHBHOCTH OaIbHEO-
Bo3eHcTBUM. [IpakTU4ecKH Ba)KHbIE PE3YJIBTATHI
ObUTM MOJy4YeHBl NMPHU HM3YYEHHH JACHCTBUS KPEIKHX
Cynb(UIHBIX BaHH (MX HeratuBHbIH 3¢ dekT). Boznei-
CTBUEC KPCIKUX Cyﬂb(i)I/II[HI)IX BaHH M HUX IOCJIICACTBUC
HACTOPaXHBaeT, TpeOyeT JOMOIHUTEIEHOTO HCCIIeNO-
BaHMsI, BEPOSITHOTO MEPECMOTPa UMEIOIINXCS B Oalib-
HEONPaKTUKE KIIMHUYECKUX PEKOMEHAINH.
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Abstract

This article discusses the methods of teaching the Kazakh language and modern applications that can be used
in it. Currently, the use of modern technologies in the education system is one of the main tasks of teachers. It is
obvious that the generation of students who are born and raised in a digital society will be more productive to
educate in accordance with their own perception. The use of modern applications in the methods of teaching the
Kazakh language will undoubtedly help students learn the beautiful and mysterious world of the Kazakh language.
The article describes mobile applications that are widely used in the educational methodology today, gives various
information related to their application: their features, functions are identified, and their effectiveness in education
is considered. Training programs on mobile devices, classes on mobile applications have become the main way to
gain knowledge and improve professional qualifications, attracting students and helping the teacher. It also refers
to the research and opinions of well-known scientists on the methodology of teaching the Kazakh language in
general. The advantages and disadvantages of mobile learning are listed, and various aspects of the use of infor-
mation and communication technologies are noted. It is obvious that the role of interactive systems of work per-
formed using computer information technologies in high-quality education and the development of cognitive in-
terest is still being studied and filled. The purpose of applying world experience in the field of education in the
education system of universities is to motivate students, to assimilate the knowledge provided by effective meth-

ods. This article is recommended for practical use by teachers of higher educational institutions.
Keywords: Kazakh language, teaching methods, mobile applications, mobile devices, ICT, Language Teach-

ing, innovative technologies, modern methods.

Among many different applications, let's focus on
the Google ClassRoom platform, which is considered
suitable for teaching the Kazakh language.

ClassRoom is a free service for educational insti-
tutions and any non-profit institutions. It is also availa-
ble to any person who has an account in the Google sys-
tem. With the help of ClassRoom, today the relation-
ship between teacher and student has reached a new
level, not limited to the framework of the audience.
ClassRoom is also suitable for saving valuable re-
sources, such as time, or other physical resources. With
its help, it becomes possible to develop a whole course,
give tasks, establish communication and systematize
the work. The advantages of working with ClassRoom
are as follows:

The use is very simple. Teachers themselves can
list their students for a specific course or provide regis-
tration codes as course listeners. It's a few minutes of
work.

Efficiency in saving time.Working in an online
format allows the teacher to send, check and evaluate
tasks using a single platform, which means that the
amount of time spent on each of the specified stages of
the training system is reduced.

Convenience in the systematization of materials.
Students can fully control which tasks have been sub-
mitted or not through the task page, and the available
material is automatically uploaded to their Google
Drive folder.

The ClassRoom app has a direct language feature.
With the help of it, the teacher can draw a task, send an
announcement and start the analysis. And students have

the opportunity to exchange materials and answer ques-
tions in the course feed.

How safe is this app? The ClassRoom app does not
contain ads, and materials and student data are not used
for marketing purposes.

The teacher will be able to publish videos and pho-
tos to the ClassRoom by allowing the camera in the
ClassRoom app. You can attach photo and video mate-
rials stored on the device to the attachment by allowing
storage. In order to be able to select an account in the
process of working with this application, you must be
allowed to use the account. These applications have
made a great contribution to facilitate the learning pro-
cess during the quarantine declared in the world due to
the pandemic.

In the course of teaching the Kazakh language, the
development of a culture of logical thinking of students
is also an issue that is taken into account. What ele-
ments of logic should be introduced in the course of
teaching the Kazakh language? How to combine the
methods used in teaching elements of logic with the
methods of teaching the Kazakh language? Mastering
the content of logical knowledge that is considered nec-
essary in the course of teaching the Kazakh language,
it considers the ways of consistency, consistency of
thinking in reading, the structure of reasoning and the
ability to reason and reason by mastering it. So that the
learning process does not turn into a purely linguistic
education, it must be continuously monitored. Prob-
lems in teaching such a language can be included in the
tasks in the appendix, taking into account the teacher.
Tasks for the development of logic can be built into the
Kahoot application. This application is also one of the
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applications that has shown positive results in method-
ological practice in higher education institutions. How
do we use the Kahoot app? Kahoot is an application
based on online quiz tests and Q & A to make the lesson
fun, lively and effective. An indispensable tool for mas-
tering a new topic, consolidating knowledge and con-
ducting surveys, creating a logical game in a few
minutes or choosing the necessary one from a large
number of ready-made products.

This application is well recognized by both teach-
ers and students, school teachers and students and is
used today even in the course of classes based on the
traditional education system. And in the period of dis-
tance learning, this service has become the most effec-
tive tool for the teacher. Functions such as fixing the
lesson in the form of a question and answer using Ka-
hoot after changing the lesson from a regular format to
a new one and explaining a new topic are available to
any teacher. In addition, through the analysis of the pre-
sented materials, it becomes possible to form the com-
petence of critical thinking. For example, in the process
of mastering new materials, students may continue to
nod their heads on the other side of the screen. If you
take a short dynamic test at such a time, their interest in
the topic will awaken, and they will begin to actively
engage in the lesson. By taking a test, it is possible to
determine whether students have fully mastered the
material given by the teacher five minutes ago. Obvi-
ously, the fact that the correct answer is colored green
also contributes to the fact that this answer is stored in
the student's memory. Since the rating of players is vis-
ible during each game, this action motivates the partic-
ipants of the knowledge contest: each participant will
be motivated to answer the next question as correctly as
possible and score good points. Complementing the or-
der of classes conducted with Kahoot or expanding or
transforming its use in accordance with the topic of the
lesson is a process that takes place in accordance with
the motivation, imagination and general worldview of
the teacher. In the process of working on a complex
topic that requires in-depth explanation, the gaps in the
student's knowledge are filled in with the help of tests.
There is also the possibility of organizing a video con-
ference through Kahoot and sending tasks in a game
format for independent execution within the framework
of a distance learning system [1]. Thus, it is known as
the most suitable application for summarizing the
knowledge gained by the student from materials corre-
sponding to the last topics, organizing questions and
answers in the course of explaining new material. In or-
der to identify positive changes in the development of
knowledge of each student, it is necessary to use the
analytics of the conclusion of the game. By inde-
pendently compiling tests, students will deepen their
knowledge, and passive students will be interested in
the subject. With the help of this application, they have
team game opportunities aimed at Building Group Part-
nership skills in themselves. To compile games and
tasks in the Kahoot application, you need to familiarize
yourself in detail with all the necessary mechanisms.
You can choose a language and put some pleasant mel-
ody in the background, which will affect the mood of

the players during the quiz. You can write a topic, a de-
scription of the lesson, hang a picture, and, if necessary,
put a link to one roller on YouTube. The main thing is
not to forget to register them all in the game in advance
so that the course of the game is available to all partic-
ipants. The application has a writing bar at the top of
the page and a picture hanger function on the side to
enter the teacher's questions and answers. The possibil-
ity of limiting the time allotted for the student's re-
sponse is also provided. At the end of the game or ques-
tion and Answer Session, you can download the result
on the electronic scoreboard, view and discuss the stu-
dent's result.

Learning only achieves its goal when the learner
is more motivated to learn. The activation of learning
motivation belongs to the teacher's share. The for-
mation of motivation in teaching depends on the expe-
rience and knowledge of the teacher [2].

The means that awaken motivation in the course
of the educational process are new technical training
tools. Professional qualifications oblige the teacher to
use video films, television, audio recordings or the ca-
pabilities offered on various devices, such as computers
and smartphones, in the learning process.

O. V. Kanarskaya: "innovative education in the
Urok in the Russian language is the beginning of a new
understanding in modern conditions for the resolution
of humanization of education, the transition to formal-
ism, authoritarian style, increasing the quality of edu-
cation, the need to expand its creative potential, factual,
innovative training — the result is a change of style in
society, style of presentation of knowledge and under-
standing of their meaning"-as the definition of modern
teaching suggests, in innovative lessons, along with the
content of the lesson, with the maximum use of visuals,
video, video-audio tools, computers, electronic text-
books, one lesson should be completely different from
another [3]. Innovative training of the teacher should
allow the learner to independently solve tasks, prob-
lems, in accordance with didactic conditions.

As for innovative teaching methods, we recom-
mend using mobile applications again. This is the
Socrativecomponent. According to the technical sup-
port capabilities of the teacher, this application can also
be used on a computer. In addition to traditional meth-
ods of mastering the Kazakh language, it is becoming a
requirement for modern students to present lessons in
an innovative way. You can check the words and ac-
tions contained in these materials using this application,
showing films in the Kazakh language or listening to
Kazakh songs as an audition task. For example, the
teacher compiles questions on the same movie, song, or
Socrative, which can compete students: whoever is the
first to answer correctly, the teacher automatically re-
wards the participant on the screen. If you want to limit
the time of completion of the task, the participant who
quickly found the correct answer will be given addi-
tional points, and the participant's interest will increase
with various motivational emoticons. Unfortunately,
such effective applications are not often used by teach-
ers in their classes. In Socratic, the teacher can create
other quizzes for their students and choose standard
quizzes during the lesson. The ability to answer these
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quiz questions is also provided by students inde-
pendently or anonymously, and this requirement is cho-
sen by the teacher independently. As soon as students
begin to complete tasks, answer statistics will appear on
the teacher's screen. Based on the quiz answers of the
participants, the teacher can analyze how much they
have mastered the material, assess their level of
knowledge, and contribute to updating, improving the
curriculum. To compose the quiz, you need to have a
teacher-specific version of this application on your mo-
bile device.

In addition, the application offers many test op-
tions, such as:

in the format of a question that defines right-
wrong

questions with multiple answer options;

open questions [4].

As a teacher, our main activity is to teach the lan-
guage. And our goal in education is general practical
education and upbringing. In accordance with this goal
of education, the content, methodology and means of
training are selected. Teaching is a process aimed at
achieving the highest level of educational and cognitive
activity of the learner, the assimilation of the given
knowledge. In this process, both the learner and the
teaching party participate, on the basis of joint actions
of the two, the learner receives or complements the
knowledge, and the teaching party forms its methodo-
logical knowledge in depth.

Methodological science studies the laws of teach-
ing. Teaching methodology studies the content, pur-
pose, task, method of training, as well as methods of
teaching and upbringing. The method, on the other
hand, considers the relationship between the activities
of the teacher and the student, who aims to acquire
knowledge. A. N. Shchukin defined:" the concept of a
method is a set of techniques and approaches to solving
reality in a theoretical and practical way on the way to
the implementation of a particular task." In order to or-
ganize the educational process in a rational way, the
teacher should effectively use the following basic com-
plex methods: the transformation of educational and
cognitive activity, the method of developing motivation
in education, the method of control, which increases the
effectiveness of training, etc.

Effective learning tools are used not only to eval-
uate knowledge, but also apply as a learning strategy,
frequently use tasks for evaluation and control, in order
to reduce psychological pressure by allowing students
to correct mistakes made during the task. It is better to
use various individual strategies of control and evalua-
tion methods, such as: clickers, cards, bingo, sticker re-
flection, movement test.

One of the applications that can be used in the
methodology of teaching Kazakh language is the word-
wall application. With the help of interactive exercises,
you can work out grammar, vocabulary, reading, listen-
ing tasks. Features such as copying tasks from different
templates to paper or quickly switching to the next type
of task are the main features of this application. You
can use the Learningapps app to relax when complex
topics come side by side or recur and students get tired
or become less interested. The Learningapps app is a

resource for fixing and working out the material pro-
vided using the game. Using this app, you can compose
various games, quizzes, crosswords, puzzles according
to the student's level of language proficiency. It has a
gallery of interactive tasks created at the initiative of
users. The teacher can select the material he needs, edit,
correct, update or supplement it in accordance with the
topic of the lesson or his own style of education. It is
clear that among the exercises grouped by the names of
academic disciplines, it is not difficult to find material
related to the relevant discipline.

Each teacher has their own style of teaching, and
it is recommended to use various applications to form
the teacher's own style. Teachers who intend to use this
application during the lesson before using the applica-
tion first LearningApps.org the next step is to develop
training models that meet the topic, purpose and objec-
tives of the lesson, and at the end you can save them,
update them as needed and make changes. The exer-
cises section contains a set of exercises such as "all ex-
ercises”, "new exercises", "my classes", "my
workouts". Each teacher has their own style of teach-
ing, and it is recommended to use various applications
to form the teacher's own style. Teachers who intend to
use this application during the lesson before using the
application first LearningApps.org the next step is to
develop training models that meet the topic, purpose
and objectives of the lesson, and at the end you can save
them, update them as needed and make changes.

Literacy is of particular importance in the for-
mation of speech activity. The main task is to give pri-
ority to pronunciation tasks and form the student's skills
of competent speech, the ability to correctly express the
game. In addition to public speaking and rehearsing,
you can use a mobile device to instruct you to prepare
additional tasks and require them to be submitted in au-
dio or video format [6].

Among the applications, we can also use the
Quizlet application, which is designed to effectively
learn educational materials through easy-to-use meth-
ods of teaching the Kazakh language. Each teacher de-
velops their own module using electronic cards. In or-
der to memorize phrases and analyze their structure,
you can also resort to the help of Quizlet functions. In
addition, when time is limited or there is a need to ex-
change views, cards prepared by other users come to
the rescue. According to statistics, the effectiveness of
this application in education, which has more than 60
million users, can be traced through such functions?

putting the necessary material on the card and
training with it;

checking a student's memory through a subscrip-
tion action;

motivation by organizing the qualifying game and
winning

formation of correct oral delivery of texts;

application of the mentioned application as prepa-
ration for an important exam, control work;

Quizlet provides a reason for fast memorization
and assimilation of material, and the free use of the
functions provided by the platform in teaching any sub-
ject is a great help to the general educational commu-

nity [7].
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«...Remembering the words of K.D. Ushinsky»
every teacher should take part in the technologization
of the learning process. The best experience will cer-
tainly show the best results.
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Abstract

Speaking, apart from having the status of being the primary means of communication in general, it is one of
the main mediums of communication in a foreign language class and at the same time, one of the key components
of a foreign language syllabus. For most students, it is regarded as a skill that does not require much prior prepa-
ration, however, when taking tests, the speaking section is the one that causes the most anxiety. Learning a lan-
guage does not necessarily mean speaking it. Learners need to be taught the right techniques and apply the useful
strategies to be used while speaking and this is done by bearing in mind the aim one wants to achieve (narrate,
summarize, give instructions, express viewpoints, justify opinions etc.) and the assessment criteria and the positive
outcome of speaking. A considerable number of activities in textbooks are oriented towards speaking. To ESP
students, in our case, engineering students, part of the speaking preparation, the one closely related to the lexicon,
is covered with the introduction of the field-related terminology. Still, there are other aspects that need to be con-
sidered and developed by the students. Most of the lesson time is spent on talking, held either between the teacher
and the student or among students. In the ESP textbooks used in our University, a considerable number of the
activities are oriented towards oral communication with the aim of equipping future professionals with the right
speaking skills for effective interaction with other coworkers. A high-frequency practice during the lesson is one
appropriate approach, the positive results of which are obvious the moment ‘the message’ is fully conveyed and

there is linguistic interaction.

Keyworks: speaking, teaching, ESP, techniques, assessment.

Objective

This paper aims to pinpoint the Speaking activities
in ESP classes as the ones that require a particular ap-
proach, specific techniques and lots of practice for the
students to fully have a good command of it. Speaking
is a dominant activity during a foreign language class
and one of the four skills learners will have to be eval-
uated either for the final evaluation of the syllabus or
for international exams of English. In this study, we
will give an overview of the current situation of Speak-
ing Skills in an ESP context and also reach conclusions
on some strategies we believe might be useful to our
learners to develop good speaking skills and build con-
fidence in this life-long needed skill.

Methodology

For the conduct of this study, the approach used is
the observational one, which is done in our English
classes with the engineering students at the Polytechnic
University of Tirana. The observation is also based on
our experience as Speaking Examiners of English. Dis-
cussions are held with students, mini-surveys are done
as well as analysis of the textbooks in order for us to
have a full and clear picture of the obstacles they face.

Introduction

Speaking skills are vital to a good understanding
of a foreign language and communication among peo-
ple. It is a skill developed during a person’s study cycle
and a skill useful in one’s career throughout the entire
life. According to Srinivas Rao, P. (2019), Brown and

Yule (1983) described speaking as the skill students
will be judged upon most in real-life situations. He
highlights the importance of speaking by stating that
‘the one who has good talent in speaking can conquer
the entire world.

Shehu 1. (2024) estimates presentation skills, a
speaking activity, as one key competence and a huge
asset the learner should possess and be well-rounded
during one’s studies.

Burns, A. (2019) concludes that the main aim of
speaking tasks is to help students develop the fluency
of natives, where meaning is communicated with few
hesitations.

Thornbury, S (2005) specifically states that learn-
ing a language does not necessarily mean speaking that
language. This fully supports our idea of first making
students aware of the importance of acquiring such
skills.

From an overview of the units in some of the En-
gineering textbooks used at our University, almost
every unit starts with a warm-up activity, which is a
discussion of a couple of questions through which
learners start activating language and through which
their interest is sparked. It constitutes 33% of the activ-
ities per unit, with another exercise in which students
are asked to act out and simulate real-life and career-
specific situations. Employing these guided speaking
exercises, they are asked to practice useful lan-
guage/phrases and sample language taught earlier in the
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unit, practice the branch-related terminology and at the
same time, recall other general speaking conventions
and grammar rules which are not peculiar to language
for specific purposes only, but general language too. It
is inevitable to correct other speaking components such
as pronunciation, stress, intonation and the register.
This approach fully aligns with the communicative out-
put (Ramadhani, P:2017) used in teaching Speaking
skills.

Analysis

Regarding lexicon, unlike other EFL learners who
struggle with limited vocabulary, our ESP students do
not struggle much due to the high exposure to terminol-
ogy in the textbooks used, specifically tailored for en-
gineers. By applying the content-oriented method, the
teacher encourages the learner to put into practice pre-
taught vocabulary.

Via grammar, the learner is able to put words to-
gether and accurately use them. Grammar together with
vocabulary is the first criterion assessed in a speaking
activity and in the case of ESP students, basic grammar
knowledge is required and taken for granted.

Pronunciation, the ability of the user to clearly
produce sounds, is one of the Speaking Criteria in
which learners get the highest points. Researchers of
the Albanian language attribute this gifted skill of our
learners to the relatively great number of phones (36
phonemes — 29 consonants and 7 vowels) in Albanian
language, similarity in phonetic systems and probably
the geographical position believed to influence linguis-
tic sounds.

Speaking is regarded as the most active and spon-
taneous skill and it involves interaction. The reflection
of this is seen in dialogues and discussions held in class,
simulating real-life interaction. In the case of role-play,
they push learners into creatively reacting to a situation,
thus developing fluency, which is a key feature of na-
tives. Interaction is one fundamental component of
Speaking and requires learners to actively participate in
listening and speaking. Pair work or group work are
very useful activities that lead to interaction.

Elaborating on the ability to respond and be able
to talk about any subject, is another skill strongly prac-
tised by the teachers, who time after time require learn-
ers to come up with an idea and a response, even when
they have the least knowledge on the topic.

We believe that the cultural element in speaking is
to a certain degree missing in the engineering text-
books, being of a technical character. However, culture
can never be separated from language. As Sozen, P.H.
(2016) puts it, it is inescapable to see culture, language
and communication as a whole. Learning and practic-
ing one language is equivalent to learning the culture of
the place it is spoken. It is to be said that such elements
are used to a large extent in EFL classes. Nevertheless,
introduction to cultural elements in ESP class is done
by the lecturer, and indirectly by the set phrases taught
and used in conversations which in ESP might be infor-
mal or formal. Understanding cultural differences is es-
sential in achieving effective communication and it

greatly impacts how a message is received and this ap-
plies in the ESP context as well.

Speaking is a spontaneous process and this char-
acteristic is directly attributed to the fear of the learner
to express oneself in a foreign language. As the saying
goes, practice makes perfect, and this fully aligns with
the case of teaching speaking in an ESL/EFL context.
One way to best fight anxiety and build confidence in a
foreign language learner is to give corrective, formative
and encouraging feedback that motivates the student.

Recommendations

It is up to the lecturer to select from the various
techniques to apply in teaching speaking. Among the
most effective and commonly used techniques in teach-
ing Speaking skills is to encourage learners to actively
ask and answer questions, introduce and share ideas,
engage in role-playing activities, give presentations, in-
terpret images, tell stories, etc. Regardless of the strat-
egies, speaking skills of ESP students have to be devel-
oped as they constitute the most frequent activity that
learners will always be assessed and that will always
play a part in a person’s success in life. During the
speaking process, learners may guess, interact with the
interlocutor in English even by paraphrasing (not
switching to Albanian), and dare to express ideas re-
gardless of the fear of making mistakes.
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Abstract

The history of translation stretches back to the earliest moments of written human communication. While
translation is often viewed today as a technical or literary endeavor, in ancient times it held profound religious,
political, and cultural implications. The early practices of translation in ancient civilizations were not merely lin-
guistic exercises; they were acts of power, preservation, and transmission. Translation during the medieval and
Renaissance periods was more than a linguistic necessity; it was a conduit for cultural, scientific, philosophical,
and religious transformation. As societies evolved and came into contact through conquest, trade, and religious
expansion, translation emerged as a key mechanism for the transmission of knowledge across cultural and linguis-
tic boundaries. These periods witnessed a shift from translation as mere conversion of language to translation as a
complex cultural act, embedding meaning within historical, ideological, and epistemological contexts. The modern
era, roughly from the 17th century onward, witnessed not only the acceleration of translation as a professional and
scholarly practice but also the emergence of translation as a theoretical discipline in its own right. Unlike earlier
periods where translation was often subordinated to religious or literary imperatives, the modern era saw the for-
mulation of abstract principles, frameworks, and debates that would define the study of translation. Intellectuals
began to explore the nature of equivalence, the role of the translator, and the political, cultural, and ethical dimen-

sions of cross-linguistic mediation.

Keywords: Translation History, Cultural Transmission, Translation Theories, Interlingual Communication,

Translation Practices.

Introduction

The relevance of the topic lies in its ability to illu-
minate the pivotal role translation has played in shaping
human civilization, intellectual development, and
cross-cultural interaction. From its origins in the preser-
vation and dissemination of religious, legal, and scien-
tific knowledge in ancient societies, to its formalization
as a theoretical discipline in the modern era, translation
has continuously functioned as a bridge between lan-
guages, worldviews, and epistemologies. Understand-
ing the historical trajectory of translation enables schol-
ars to contextualize contemporary debates surrounding
fidelity, equivalence, and translator agency within a
broader continuum of evolving norms and expecta-
tions. Moreover, in an increasingly globalized and mul-
tilingual world, where translation governs the flow of
information, literature, diplomacy, and digital commu-
nication, examining its historical foundations offers
critical insight into how translation both reflects and
constructs cultural identities. This topic is therefore not
only relevant to linguistic and literary scholarship but
also to fields such as philosophy, sociology, postcolo-
nial studies, and digital humanities.

The study adopts a historical-descriptive research
method, drawing on a combination of secondary
sources from translation studies, linguistics, and intel-
lectual history to trace the evolution of translation prac-
tices and theoretical developments across different time
periods. The method involves systematically analyzing
key historical milestones, influential figures, and theo-
retical paradigms by examining academic books, peer-
reviewed articles, and critical essays. Through a dia-
chronic approach, the study contextualizes translation

within its broader cultural, philosophical, and political
settings, allowing for a nuanced understanding of how
the role and perception of translation have changed
over time. This qualitative approach ensures a compre-
hensive and interpretive synthesis of diverse historical
trajectories, contributing to the broader discourse in
translation theory and cultural studies.

The study is based on an extensive review of
scholarly literature, including classical texts by John
Dryden, Friedrich Schleiermacher, and Eugene Nida,
which laid the foundation for modern translation the-
ory. It also incorporates contemporary works by Law-
rence Venuti, Susan Bassnett, and André Lefevere to
examine the cultural and ideological dimensions of
translation. Historical materials such as the Septuagint,
the Rosetta Stone, and medieval Arabic-Latin transla-
tions are referenced to illustrate the practical contexts
of translation across different civilizations.

Early Translation Practices in Ancient Civili-
zations

The earliest recorded instances of translation can
be traced back to ancient Mesopotamia, where Sume-
rian and Akkadian languages coexisted in a diglossic
environment. Scribes routinely translated Sumerian re-
ligious, legal, and literary texts into Akkadian, creating
bilingual tablets that have survived into the present day.
These translations were often word-for-word and fo-
cused on maintaining fidelity to sacred or legal content.
The practice of interlinear glosses—where one line of
Sumerian text was followed by a corresponding Akka-
dian line—reveals not only a pedagogical function for
scribes-in-training but also a growing awareness of the
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complexities of semantic equivalence between lan-
guages. Such practices were instrumental in the preser-
vation and continuation of Sumerian cultural heritage
long after the spoken use of the language had declined.
Moreover, the presence of bilingual inscriptions in
other language pairs, such as Akkadian-Hittite, sug-
gests that translation in Mesopotamia was also a diplo-
matic necessity in maintaining communication between
regional powers [2, p. 14-19].

Ancient Egypt, while linguistically more insular
due to its geographic and political centrality, neverthe-
less developed translation practices in response to both
internal diversity and external contacts. One of the most
important artifacts for understanding early translation
in Egypt is the Rosetta Stone (196 BCE), a trilingual
decree inscribed in Egyptian hieroglyphs, Demaotic
script, and Ancient Greek. This inscription illustrates
both the multicultural environment of Ptolemaic Egypt
and the necessity of translating state decrees for multi-
ple audiences—native Egyptian priesthoods and the
Greek ruling class. Translation in Egypt often served
religious functions, especially in the transmission of
mythological and theological texts across dialects and
time periods. The translation of Egyptian religious texts
into Greek, particularly during the Hellenistic era, in-
troduced Egyptian cosmology and ritual practice to the
broader Greco-Roman world, shaping later mystical
and syncretic philosophies [4].

The ancient Greeks had a complicated relationship
with translation, often viewing Greek language and cul-
ture as superior to those of “barbarian” others. How-
ever, as Greek contact with the Near East increased,
translation became essential, particularly in the realm
of science, philosophy, and religion. The most signifi-
cant example is the translation of Hebrew scriptures
into Greek—the Septuagint—in the 3rd century BCE in
Alexandria. This translation, sponsored by the Hellen-
istic rulers and conducted by Jewish scholars, aimed to
make Jewish religious texts accessible to Greek-speak-
ing Jews and, indirectly, to the broader Greek world.
The Septuagint marked a turning point in the history of
translation, as it introduced debates about literalism
versus paraphrastic translation strategies. While the
translators aimed to remain faithful to the Hebrew orig-
inal, they also adapted idioms and concepts to align
with Hellenistic cultural expectations. The legacy of the
Septuagint would later influence early Christian trans-
lations and theological interpretations [2, p. 22-29].

Greek philosophers, notably Plato and Aristotle,
also indirectly engaged in translation-like practices
when interpreting Egyptian and Babylonian ideas
through a Hellenic lens. Although these were not for-
mal translations, they represent a form of cultural trans-
lation that shaped the reception and transformation of
non-Greek knowledge.

The Roman Empire, with its vast linguistic diver-
sity, institutionalized translation practices for govern-
ance, military, and legal administration. Latin became
the dominant language of law and imperial communi-
cation, but interpreters and translators (interpretes)
were employed across the empire to mediate between
Latin and local languages, such as Gaulish, Berber, Ar-
amaic, and Greek. Roman writers such as Cicero and

Horace wrote extensively about translation, debating
whether it should be “word-for-word” (verbum pro
verbo) or convey the spirit of the original. Cicero’s fa-
mous distinction between the interpres (literal transla-
tor) and the orator (rhetorical translator) reflects a
growing theoretical awareness of translation as a crea-
tive and interpretive act. Roman translation practices
also extended to literary works. Greek tragedies, epics,
and philosophical treatises were translated into Latin
and adapted to Roman values and social norms. These
translations, often free in form, served to Romanize
Greek culture and assert the intellectual legitimacy of
the Roman world [4, p. 18-22].

For early Jewish and Christian communities,
translation was not only a cultural or practical endeavor
but a sacred mission. Beyond the Septuagint, other key
translation efforts included Aramaic Targums—inter-
pretive translations of the Hebrew Bible—and the Pe-
shitta, a Syriac version of biblical texts. These transla-
tions were essential for communities that no longer
spoke Hebrew fluently but wished to access religious
teachings. Later, in the 4th century CE, Jerome’s Latin
Vulgate would become the most influential biblical
translation in the Western world. Commissioned by the
Church, Jerome sought to combine fidelity to the He-
brew and Greek originals with stylistic elegance in
Latin. His work illustrates an evolving philosophy of
translation that balanced accuracy, clarity, and doctri-
nal orthodoxy [4, p. 23-27].

The Medieval and Renaissance Periods: Trans-
lation as Cultural Transmission

One of the most remarkable episodes in the history
of translation occurred between the 8th and 10th centu-
ries in the Islamic world, particularly in the Abbasid
Caliphate centered in Baghdad. The Graeco-Arabic
translation movement, spearheaded by scholars like
Hunayn ibn Ishaq, Thabit ibn Qurra, and Al-Kindi, fo-
cused on translating Greek scientific, philosophical,
and medical texts—especially those of Aristotle, Galen,
and Hippocrates—into Arabic. The Bayt al-Hikma
(House of Wisdom) functioned as both a library and
translation academy, sponsored by the caliphs, and ex-
emplified institutional support for intellectual inquiry.
These translations were not merely mechanical conver-
sions; they were sophisticated acts of interpretation.
Greek philosophical terms had no direct equivalents in
Arabic, and translators frequently developed new vo-
cabulary or explanatory glosses to communicate com-
plex ideas. The translations were often accompanied by
commentaries that integrated Greek philosophy with Is-
lamic thought, leading to the rise of a distinctly Islamic
philosophical tradition (falsafa). This process of cul-
tural transmission was reciprocal: while Greek
knowledge was preserved and expanded upon in the Is-
lamic world, it was also transformed in the context of
Islamic theology, metaphysics, and logic [8].

As Europe emerged from the so-called "Dark
Ages," it encountered a cultural and intellectual revival
largely driven by contact with the Islamic world, espe-
cially in Spain and Sicily. The Toledo School of Trans-
lators, active in the 12th and 13th centuries, was instru-
mental in retranslating Arabic scientific and philosoph-
ical texts—many of which were themselves translations
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of Greek originals—into Latin. This included not only
the works of Aristotle but also the commentaries of
Averroes (Ibn Rushd) and Avicenna (Ibn Sina), whose
interpretations heavily influenced scholastic thought in
medieval Europe [3].

Key figures such as Gerard of Cremona, Michael
Scot, and Adelard of Bath undertook translation pro-
jects that reshaped European intellectual life. For in-
stance, Gerard of Cremona translated over 70 works,
including Ptolemy’s Almagest and Avicenna’s Canon
of Medicine. These texts revolutionized the medieval
European curriculum and laid the groundwork for the
development of universities and the eventual rise of the
scientific method.

Translation in this period served not only to import
foreign knowledge but also to legitimize it within a
Christian intellectual framework. Latin translators of-
ten adapted texts to align with theological orthodoxy,
sometimes omitting or modifying elements that contra-
dicted Christian doctrine. Nevertheless, the influx of
Arabic knowledge facilitated the flourishing of Scho-
lasticism, a movement characterized by the synthesis of
faith and reason, which reached its pinnacle in the
works of Thomas Aquinas.

The Renaissance period, beginning in the 14th
century, marked a shift in translation philosophy, par-
ticularly with the rise of humanism, which emphasized
returning to classical sources in their original languages
and promoting eloquence and moral clarity. Unlike
their medieval predecessors, Renaissance translators
were less concerned with religious orthodoxy and more
focused on stylistic fidelity and rhetorical elegance.
This period saw a re-engagement with original Greek
and Latin texts, bypassing earlier Arabic intermediar-
ies, and a renewed interest in the accurate rendering of
classical literature and philosophy [9, p. 71-81].

Key humanist translators such as Leonardo Bruni,
Erasmus of Rotterdam, and Marsilio Ficino played piv-
otal roles. Bruni’s Latin translations of Plato empha-
sized Ciceronian style and clarity, while Ficino’s trans-
lations of Platonic dialogues and Neoplatonic texts laid
the foundation for Renaissance Neoplatonism. Eras-
mus, known for his Novum Instrumentum omne—a
new Latin translation of the New Testament—chal-
lenged the authority of the VVulgate and initiated debates
about textual integrity and doctrinal interpretation.

Equally transformative was the emergence of
translations into vernacular languages, which expanded
access to classical and sacred texts. Dante’s Divine
Comedy, although an original composition, exempli-
fied the prestige of the vernacular. Later, Martin Lu-
ther’s German translation of the Bible (1522-1534)
played a decisive role in the Protestant Reformation,
fostering both religious decentralization and linguistic
standardization. In England, William Tyndale’s trans-
lation of the New Testament (1526) contributed to the
evolution of English prose and laid the groundwork for
the King James Bible.

Translation thus became a tool of both linguistic
innovation and political contestation, as the authority of
Latin was increasingly challenged by vernacular liter-
acy and nationalist sentiments. The Renaissance trans-
lator was no longer a mere conduit but a cultural agent,

shaping the reception of texts in accordance with new
values of individualism, textual criticism, and artistic
integrity [7].

The Rise of Translation Theory in the Modern
Era

The Enlightenment era brought a rational and sys-
tematic spirit to the study of language and translation.
Influenced by classical ideals of clarity and order, many
theorists in the 17th and 18th centuries emphasized fi-
delity, accuracy, and readability. Thinkers like John
Dryden in England proposed categories of transla-
tion—metaphrase, paraphrase, and imitation—that
shaped early taxonomies of translation strategies. Dry-
den advocated for a balance between literal translation
and stylistic elegance, a view echoed by Alexander Fra-
ser Tytler, whose Essay on the Principles of Transla-
tion (1791) remains one of the first systematic works in
the field. Tytler insisted on three main principles: accu-
racy, clarity, and preserving the style and spirit of the
original.

However, the Romantic movement in the late 18th
and early 19th centuries initiated a shift from rationalist
ideals to a focus on the individual genius and the or-
ganic unity of texts. German philosophers and poets—
particularly Friedrich Schleiermacher—argued for the
creative, subjective role of the translator. Schleierma-
cher’s 1813 lecture On the Different Methods of Trans-
lating made a crucial distinction: the translator could
either “bring the reader to the author” or “bring the au-
thor to the reader.” This binary anticipates later debates
about foreignization versus domestication—key con-
cepts in 20th-century translation theory [11].

The 20th century saw a proliferation of theoretical
approaches to translation, influenced by developments
in linguistics, philosophy, and literary theory. Early in
the century, translation was often treated as a subset of
comparative literature or applied linguistics. However,
with the rise of structuralism, scholars began to treat
language as a system of signs governed by internal
rules. This shift laid the groundwork for more formalist
approaches to translation. A pivotal figure during this
time was Eugene Nida, whose work in Bible translation
led to the formulation of the concepts of formal equiv-
alence (word-for-word) and dynamic equivalence
(meaning-for-meaning). Nida’s Toward a Science of
Translating (1964) sought to make translation system-
atic and scientific, bridging linguistics with anthropol-
ogy and communication theory. His approach was par-
ticularly influential in missionary and international de-
velopment contexts, where conveying intended
meaning was prioritized over linguistic fidelity [10].

Meanwhile, in the Soviet Union, Roman Jakobson
introduced semiotic distinctions in translation: intralin-
gual (within the same language), interlingual (between
languages), and intersemiotic (between sign systems).
Jakobson’s insights were critical in positioning transla-
tion as more than mere linguistic substitution—it was a
semiotic and interpretive act.

By the 1980s and 1990s, the “cultural turn” in
translation studies expanded the scope of the field be-
yond linguistic equivalence to encompass ideology,
power, and representation. Influenced by poststructur-
alism, deconstruction, and feminist theory, translation
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theorists began to question assumptions of neutrality
and transparency. Lawrence Venuti emerged as a lead-
ing voice during this period. In The Translator’s Invis-
ibility (1995), Venuti critiqued the Anglo-American
tradition of fluent translation that erased the foreign-
ness of the original text. He championed foreignization
as a strategy to resist cultural homogenization and make
visible the act of translation itself. Venuti's emphasis on
the ethics and politics of translation marked a signifi-
cant departure from earlier models that focused primar-
ily on fidelity or equivalence [12]. Simultaneously,
Gideon Toury and Itamar Even-Zohar contributed to
the development of Descriptive Translation Studies
(DTS) and Polysystem Theory. Rather than prescribing
ideal translations, DTS aimed to describe actual trans-
lation practices across time and cultures. Toury intro-
duced the concept of translation norms, arguing that
translation is governed by cultural and institutional ex-
pectations that vary historically and geographically.
Susan Bassnett, André Lefevere, and others further ex-
plored how translations are embedded in systems of
patronage, ideology, and cultural exchange. Their work
highlighted that translation is not a passive or derivative
activity but a form of cultural production that shapes
literary canons and sociopolitical discourse [1].

In the 21st century, translation theory continues to
evolve, responding to the challenges of globalization,
digital communication, and social justice. The role of
the translator is increasingly viewed as interventionist,
with scholars emphasizing issues such as translator
agency, postcolonial resistance, and gender representa-
tion. Postcolonial translation studies, led by figures like
Tejaswini Niranjana, argue that colonial translation
was complicit in the imposition of Western epistemol-
ogies. Translating non-Western texts into European
languages often entailed cultural erasure and reinterpre-
tation to fit imperial narratives. Thus, translation be-
comes a site of epistemic violence—but also re-
sistance—when reclaimed by postcolonial authors and
translators. In parallel, feminist theorists such as Luise
von Flotow have examined how gendered language and
patriarchal ideologies influence translation. They advo-
cate for feminist translation strategies that foreground
issues of voice, visibility, and authorship in translating
texts written by and about women [3].

Technological advances have also transformed the
field. With the rise of machine translation, computer-
assisted translation (CAT) tools, and neural networks,
the boundary between human and machine translators
has blurred. While these tools increase efficiency, they
also raise ethical and epistemological questions about
creativity, responsibility, and the limits of artificial in-
telligence in interpreting meaning. Moreover, the glob-
alization of literature and information flows has inten-
sified debates around cultural appropriation, untranslat-
ability, and the politics of access. Translation in the
digital age is not only faster but also more visible, par-
ticipatory, and contested, involving crowdsourced plat-
forms, fan translations, and multilingual digital activ-
ism.

Conclusion

The translation practices of ancient civilizations
laid the foundation for the theoretical and practical de-
velopments in later periods. From the bilingual tablets
of Mesopotamia to the rhetorical choices of Roman
scholars and the theological dilemmas of biblical trans-
lators, early translation was deeply embedded in the
cultural, political, and religious structures of its time.
Far from being a neutral or mechanical process, trans-
lation in antiquity was a powerful instrument of conti-
nuity, conversion, and cultural exchange. Understand-
ing these early practices allows us to appreciate the his-
torical depth and complexity of translation as both an
intellectual and social activity.

In both the medieval and Renaissance periods,
translation was central to the transmission of
knowledge, belief systems, and cultural values across
space and time. Whether through the preservation and
adaptation of classical thought in the Islamic world, the
revitalization of learning in medieval Europe, or the
stylistic and ideological innovations of the Renais-
sance, translation functioned as a bridge between civi-
lizations. It enabled the reinterpretation of ancient wis-
dom in new cultural and linguistic contexts, spurred
theological and scientific debate, and contributed to the
shaping of modern European identities. The legacy of
these translation efforts is not merely historical; it con-
tinues to inform contemporary understandings of inter-
cultural dialogue, intellectual heritage, and the power
of language to shape human thought.

The rise of translation theory in the modern era re-
flects the growing recognition of translation as a com-
plex, multifaceted, and deeply cultural activity. From
early Enlightenment principles of clarity and faithful-
ness to Romantic conceptions of the translator as crea-
tor, and from structuralist models to poststructuralist
critiques, translation theory has undergone numerous
paradigm shifts. In the contemporary world, translation
is situated at the crossroads of ethics, identity, and tech-
nology, making it a vital tool for negotiating meaning
in an increasingly interconnected and multilingual
world. As the field continues to expand across disci-
plines, translation theory not only helps us understand
how texts travel across languages but also how cultures,
ideologies, and power structures are reproduced and
reimagined in the process.
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In literary discourse, the city is conceived not only as a topographical space but also as a semiotic system that
represents the cultural, historical and mental codes of a given era. In the Kazakh literary tradition, the urban
chronotope is often linked to a crisis of identity and the loss of cultural continuity, standing in contrast to archaic
models of nomadic culture. A comparative analysis with global literary traditions makes it possible to identify
specific modes of representing urban reality, shaped by chronotopes, mythopoetic motifs and symbolic codes.
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In recent decades, the city has become an
increasingly prominent subject of literary inquiry — not
merely as a backdrop for action, but as a complex
symbolic construct that reflects shifts in collective
consciousness, cultural codes and identity. Approaches
rooted in postclassical narratology, literary urban
studies and mythopoetic criticism view the city as an
artistic reality shaped by chronotopic structures,
symbolic systems and cultural archetypes. The concept
of the chronotope, introduced by Mikhail Bakhtin,
provides a theoretical and methodological framework
for examining the interplay of time and space within
literary texts [1]. Within the urban context, the
chronotope takes on particular resonance, as the city
encapsulates a wide range of conflicting meanings —
from the promise of civilizational progress to the
experience of social alienation.

In Kazakh literature, which occupies a unique
position at the crossroads of nomadic and sedentary
civilizations, the theme of urbanization takes on
particular significance. The city is often juxtaposed
with the steppe, a traditional locus of cultural memory
and ethnic identity and emerges as a space of rupture,
transformation and the search for a new sense of self.
Analyzing the representation of the city in the works of
Kazakh writers reveals the nationally specific features
of the urban chronotope, along with its symbolic and
mythopoetic patterns. The transition from a nomadic
paradigm to an industrial and urban model of existence
is accompanied by a shift in values, where urban reality
becomes a locus of internal conflict, existential crisis
and the erosion of traditional reference points.

This article aims to explore the artistic strategies
used to represent the city in Kazakh literature, in
comparison with global literary traditions. The study is
grounded in the principles of chronotopic analysis as
formulated by Mikhail Bakhtin, and also draws on
elements of the comparative-typological approach.

In the works of Kazakh authors from the late 20th
to the early 21st century, the urban space is frequently
marked by a sense of emptiness, spiritual
disorientation, and cultural marginalization. In contrast,
since the 19th century, Western European and Russian
literatures have often portrayed the city as an
autonomous cultural subject. St. Petersburg in the
writings of N. Gogol and F. Dostoevsky, Dublin in the
work of James Joyce and Berlin in Alfred Doblin’s

prose are not merely settings, but richly layered
chronotopes, where every element of the urban
environment reflects the inner state of the character and
the philosophical structure of the narrative. In this
sense, the city chronotope in Kazakh literature takes on
the features of a heterotopic space (in Michel
Foucault’s terms) [2], where multiple temporal and
axiological layers intersect. This framework positions
the Kazakh city as a space of identity transformation
and the reassembly of cultural experience.

In literature, urban space is often subject to
mythologization, undergoing a transformation from a
geographical entity into a symbolic field imbued with
archetypes, cultural codes and  collective
representations. A mythopoetic approach makes it
possible to uncover hidden layers of meaning within the
text, where the city functions as a mediator between the
real and the sacred, the profane and the transcendent.
The nature of myth, its relationship to folklore, as well
as questions of semantics and poetics, have been
extensively explored in the works of O. Freidenberg
[3], A. Losev [4], F. Kessidi [5], Ya. Golosovker [6]
and others. In mythological analysis, key analytical
categories include mythological thinking, mythological
time, and mythological space. As a mode of artistic
engagement with reality, mythopoetics involves the use
of archaic imagery, symbolic motifs and structures of
the collective unconscious. Within this framework, the
city is no longer perceived as a purely physical space;
it becomes a stage for ancient narrative patterns — of
trial, initiation, exile return.

In Kazakh literature, the urban myth is most often
associated with the motifs of loss and search. The city
appears as a hostile territory in which the familiar
structures of clan-based life are eroded and traditional
reference points lose their stability. Yet archetypal
structures persist, albeit in transformed forms: the
protagonist’s journey through the city frequently
resembles a rite of initiation, passing through stages of
crisis, alienation and eventual rebirth within a new
social reality. In the novels of Oralkhan Bokeev, urban
imagery is often associated with coldness,
mechanization and the loss of emotional warmth —
resonating with the mythological image of the
labyrinth, a symbol of entanglement, trial and inner
transformation. Urban spaces in Oralkhan Bokeev’s
work lose their familiar clarity: streets, squares and
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buildings are transformed into enclosed traps, symbolic
mazes in which the protagonist must find a new path to
the self.

In world literature, the mythopoetic perspective on
the city is vividly represented in the novels of Franz
Kafka (“The Trial”, “The Castle”), where the urban
environment functions as a faceless and hostile world,
evoking the archetype of the hero’s journey through a
chaotic realm. In Orhan Pamuk’s “Istanbul: Memories
and the City” (“Istanbul: Hatiralar ve Sehir”), the
mythopoetics of the urban space is shaped around the
image of lost grandeur and the experience of cultural
decadence — corresponding to the universal
mythological narrative of decline and nostalgia for a
“golden age”.

A distinctive feature of the Kazakh variant of
urban mythopoetics lies in the presence of dual memory
embedded in the image of the city: on the one hand, the
memory of the nomadic civilization with its principles
of free movement and open spaces; on the other, the
new urban reality characterized by rigid structures and
socio-cultural hierarchies. This duality gives rise to a
specific synthesis of archaic and modernist elements in
the literary representation of the city. Analyzing this
feature necessitates recourse to Claude Lévi-Strauss’s
semantic model, in which the concept of binary
oppositions plays a central role — representing the
fundamental contradictions of human consciousness,
the resolution of which is one of the key functions of
mythological thinking [7].

The mythopoetics of the city in Kazakh literature
reveals a profound connection with national mentality,
manifested in the acute perception of a cultural identity
crisis and the attempt to interpret urban space through
archetypal structures. This tendency is especially
evident in the works of M. Magauin, D. Isabekov and
R. Seisenbaev, where the image of the city is portrayed
as a site of internal rupture between traditional
(nomadic) and modern (urban) modes of
consciousness. In the novellas of Dulat Isabekov, for
instance, the urban environment often serves as a space
of alienation, evoking existential anxiety and a longing
for the lost harmony encoded in the mythopoetic image
of the steppe.

The ideas of Sigmund Freud and Carl Gustav
Jung, which had a significant impact on the
development of Western myth criticism, gave rise to
the archetypal school, within which myth is understood
as an expression of the unconscious structures of the
human psyche. According to the psychoanalytic
approach, the origins of mythological thinking are
rooted in pre-rational forms of world perception: for
Freud, myth arises from repressed and tabooed
complexes, whereas for Jung, it emerges from universal
archetypes that constitute the "collective unconscious."
Within this paradigm, the mythological interpretation
of space — including urban space — is viewed as a
projection of deep psychological patterns onto external
reality.

In the context of Kazakh literature, this mode of
interpretation brings archetypal images such as home,
native land (Atameken), the sacred center and the
boundary into focus — serving as symbolic lenses

through which the city is perceived as a new, unnatural
and psychologically “other” space. As V. Khalizev
notes, myth can be understood either as a form of
"primitive thinking” or as an artistic expression of
emotional and subconscious human responses to the
phenomena of the surrounding world [8]. Within the
Kazakh narrative tradition, this perspective allows
urban mythopoetics to be interpreted as a form of
internal dialogue between cultural memory and
contemporary experience.

In Kazakh literature, the mythopoetic engagement
with urban space gains particular relevance within the
context of postcolonial and post-Soviet experience. The
city is often portrayed as a “foreign” or “othered”
world, generating existential anxiety and spiritual
fragmentation. In a number of works, there is a
discernible tendency toward the syncretic fusion of the
urban chronotope with archaic myths and symbols —
such as the image of the labyrinth, the motif of
metaphysical wandering, and the figure of the sacred
center. This poetic strategy allows the city to be
“anchored” to a national mythologeme, despite its
visual and cultural otherness.

Mukhtar Auezov’s epic novel “The Path of Abai”
(Abai Zholy) serves as a vivid example of how Kazakh
literature explores urban space through the lens of
mythopoetics. In this work, the city — particularly in the
context of Abai’s life — emerges as a complex and
multilayered space where traditional values intersect
with new social realities. As the novel’s central figure,
Abai experiences existential anxiety triggered by the
profound transformations taking place in society. For
him, the city becomes not only a place of residence but
also a symbol of cultural confrontation. It represents an
“alien” world in which traditional norms and customs
begin to lose their authority. This gives rise to an inner
conflict, as the protagonist struggles to preserve his
identity amid the forces of rapid change.

In “The Path of Abai”, one can trace the use of
mythopoetic imagery. For example, the motif of
metaphysical wandering reflects Abai’s search not only
for his place in society but also for a deeper
understanding of the meaning of life. The labyrinth of
urban existence symbolizes the complexity and
confusion inherent in the interaction between the old
and the new. The figure of the sacred center may be
associated with Abai himself, portrayed as a spiritual
leader and bearer of national culture, who seeks to find
a balance between tradition and modernity.

Thus, the epic novel “The Path of Abai” illustrates
a syncretic fusion of the urban chronotope with archaic
myths and symbols. This allows the reader to perceive
the city not merely as a physical space, but as a site of
spiritual quest and cultural transformation. M. Auezov
constructs a multilayered narrative that sheds light on
the complex processes of identity formation within the
context of urbanization and the postcolonial experience
of the Kazakh people.

In world literature, the mythopoetics of the city
has a much longer tradition — ranging from the myth of
cursed Babylon, seen as a symbol of human hubris and
divine punishment, to the modernist concept of the
“lost paradise” in 20th-century urban dystopias. The
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city may function both as a locus of divine revelation
(Jerusalem) and as a space of sacred decay (Sodom and
Gomorrah). These opposing archetypes are actively
employed in literary texts, shaping stable symbolic
models for interpreting the urban environment. From
this perspective, the mythopoetic dimension of the city
serves as a universal mechanism for literary
engagement with urbanization. However, in Kazakh
literature, it acquires an additional layer of significance
— as a means of reconstructing national consciousness
in a post-traditional era. The mythologization of the
city becomes not only a vessel of cultural memory but
also a tool for artistic adaptation to a new socio-cultural
reality.

The symbolism of the city in literary texts
functions as a distinct mode of modeling social and
cultural reality. Urban elements such as streets, houses,
squares, bridges and skyscrapers acquire semiotic
significance that transcends their literal description.
Through these symbols, authors convey the inner states
of their characters, as well as the social processes and
cultural conflicts of their time.

In Kazakh literature, the symbolism of the city
reflects the tension between traditional ways of life and
the challenges of modernization. The image of the city
is often imbued with ambivalent connotations: it may
be perceived as a space of opportunity, social mobility
and progress, yet at the same time as a site of alienation,
loneliness and spiritual emptiness. For instance, in the
works of M. Makatayev and A. Nurpeisov, the city
symbolizes not only the alluring mirage of a new
lifestyle, but also the risk of losing national
distinctiveness.

Certain elements of urban symbolism in Kazakh
literature are directly linked to traditional conceptions
of space. For instance, the street is often perceived as
an analogue of the steppe road — a path leading to self-
discovery; however, within the urban context, this path
becomes convoluted and anxiety-ridden. The house,
traditionally associated with clan-based values and
familial continuity, is transformed in the city into an
impersonal architectural structure, devoid of its former
sacred significance.

Similar symbolic models can be found in world
literature, particularly in the works of G. Flaubert, J.
Joyce and A. Camus, where the city is depicted as a
metaphor for existential isolation, the struggle for
identity and the search for meaning in a fragmented
world. In “Ulysses” by James Joyce, for example,
Dublin functions not only as a geographical setting but
also as a mental labyrinth that mirrors the
contradictions of modernity.

Unlike European traditions, the symbolism of the
city in Kazakh literature maintains a closer connection
to collective memory and the sacred perception of
space. Even amid urbanization, the Kazakh cultural
model strives to preserve value orientations rooted in
the traditions of nomadic civilization: reverence for
nature, the importance of kinship and the symbolic
richness of the road as a metaphor for destiny. In this
context, urban symbolism becomes a vital tool for
representing the transitional state of culture — a kind of

code that encodes both the fears and the hopes of
society during a time of change.

The symbolic dimension of the urban environment
in literature is an integral component of the artistic
world of the text. The city, as a symbolic construct,
encodes multiple layers of meaning related to human
existence, social dynamics and metaphysical quest. In
this context, each element of the urban landscape —
street, square, bridge, tower, underground space —
becomes a semiotic carrier of specific cultural,
philosophical, or mythological significance.

In Kazakh literature, the symbolism of the city
often reflects the traumatic experience of
modernization and urbanization, accompanied by the
loss of traditional values. Urban landscapes are
portrayed as chaotic spaces, devoid of harmony and
internal logic, where familiar social ties and norms are
dismantled. The image of the city is frequently
associated with fragmentation, spiritual emptiness and
the loss of both personal and collective identity.
Notably, in the works of Kazakh writers, cities are often
not given detailed or specific characteristics; instead,
they appear as generalized, depersonalized spaces
symbolizing broader processes of cultural erosion and
social atomization.

In world literature, the symbolism of the city
exhibits greater variability. The city may represent both
the dynamics of progress and freedom — as seen, for
example, in 20th-century American literature — and
experiences of alienation and spiritual catastrophe.
Urban architectural forms become metaphors for the
inner states of characters: the bridge as a symbol of
transition, the underground as a space of subconscious
fear.

In both cultural contexts — Kazakh and global — the
symbolism of the city serves as a means of interpreting
the anthropological crisis of modernity. However, in
Kazakh literature, this symbolism is closely intertwined
with themes of national identity, memory of the
nomadic civilization and attempts to synthesize
traditional and modern worldviews.

Thus, the symbolism of the city in literary texts
serves not only as a means of organizing spatial
narrative structures, but also as a tool for the deeper
interpretation of cultural, historical and existential
processes that shape the fate of both the individual and
society.
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Fresh Currently, national education in Azerbaijan is in a stage of development that is in line with human
values and gives importance to these values. The rise of our language to such a stage requires great attention and
responsibility from scientists and educators. There are a number of problems in curricula and textbooks that cause
concern. Itis the duty and responsibility of each of us to be very careful in modern science and education. Problems
in the fields of science should also be approached from this perspective, and shortcomings in this aspect should be
eliminated. The article highlights the problems related to the teaching of the morphology of the Azerbaijani lan-

guage.
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INTRODUCTION

Teaching sciences justifies their deeper and more
detailed study. From this point of view, teaching the
Azerbaijani language is an interesting and relevant pro-
cess. In teaching the Azerbaijani language, practical
language materials should be followed more closely,
and their problematic aspects should be revealed. In this
sense, the issues of teaching morphology attract atten-
tion. Although the concepts of parts of speech, and mor-
phological concepts in general, have been studied and
analyzed to some extent in Azerbaijani linguistics, it is
necessary to conduct a number of studies related to that
area of grammar. Thus, researchers who deal with
grammar have mainly focused on theoretical issues.
However, problematic issues arise more often during
teaching. In this sense, teaching the morphology of the
Azerbaijani language is one of the interesting and rele-
vant topics.

METHOD. The study used the linguistic analysis
method to analyze some morphological facts in the
study of the modern Azerbaijani language, the descrip-
tive method to present linguistic facts, and the compar-
ative method to analyze theoretical ideas on the topic.

DiSCUSSION

Teaching grammar is one of the important, inter-
esting and necessary issues of the pedagogical process.
Since, on the one hand, it ensures the high development
of grammatical thinking skills, on the other hand, it al-
lows our speech to adapt to the norms of the literary
language and strengthen these norms. “A person who is
unable to correctly case a word and correctly change
the verb according to tense, undoubtedly cannot acquire
normal language habits, since he cannot even observe
ordinary grammatical norms in his speech” (Baliyev
(2003), p. 275).

A number of problems are revealed in the gram-
mar of the Azerbaijani language, which should be clar-
ified in the teaching process. There are some issues that
need to be identified in the teaching of morphological
topics, which should be given special attention in the
pedagogical process. It is known that the alphabet of
parts of speech begins with a noun. Therefore, initially,

the solution of problematic issues should begin with its
teaching. “...If nouns, or rather, objective beings, phe-
nomena, ideas about being, and the imaginary concepts
they express, did not exist, there would be no qualities,
signs, quantities and actions inherent in them. There-
fore, the teaching of nouns takes the first place in teach-
ing parts of speech, and in grammar lessons, the teach-
ing of parts of speech begins with a noun” (Jafarov
(1962), p. 6).

One of the points that causes confusion in the
teaching of nouns is related to their case category. A
number of ideas have been put forward regarding the
case category in our historical and contemporary gram-
mar. Finally, it was accepted that there are six cases in
nouns, and it was shown that two of them have two
forms (definite and indefinite).

It is known that a large group of words in the lan-
guage - except for verbs, the remaining main parts of
speech adopt the morphological features of a number of
categories (case, belonging, quantity, information), that
is, become nouns. In this sense, one of the main parts
of speech that attracts attention is the adverb. It is
known that not all adverbs, for example, adverbs of
quantity and manner, are cased. However, adverbs of
time and place are cased. For example:

Don't put off today's work until tomorrow.

Strange sounds are coming from below.

There is darkness ahead, etc.

When adverbs of time accept the case markers of
the noun, the feature of uncertainty also manifests itself
in the case of direction:

Fidan entered, etc.

The above-mentioned facts show that the noun has
not only possessive and active cases, but also two types
of direction cases (definite and indefinite). During the
teaching of morphology in higher education institu-
tions, drawing students' attention to the aforementioned
issues contributes to the development of science, in-
creases interest in it, and also provides students with
relevant, original, and research-worthy topics for their
scientific work.
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Experience shows that one of the issues that cre-
ates confusion in the teaching process is the failure to
distinguish between nouns denoting place and adverbs
of place. As a result, nouns are sometimes attributed to
adverbs of place. “In academic grammar, there are
more unscientific facts about nouns that are attributed
to adverbs of place, and all this seriously harms the
teaching process” (Aliyev(2006), p.19).

It is even more regrettable that ideas that do not fit
into scientific logic are put forward about adverbs. For
example, how can one accept the idea that adverbs de-
noting place are considered nouns: “Words such as for-
ward, backward, right, left, down, and outside are
nouns denoting direction that are not reflected in gram-
mar books” (Aliyev (2006), p. 19). This raises the fol-
lowing question: If the language units in question are
nouns, what are adverbs of place? Maybe there is no
adverb of place at all in our language? In our opinion,
the reason for this confusion is the inability to distin-
guish between nouns denoting place and adverbs.

In some scientific literature, we come across facts
of mixing nouns and adverbs (Huseynzadeh (2004), p.
145). They claim that an adverb becomes a noun when
it accepts the case of the noun. However, these ideas
cannot be justified. If we approach them from a logical
point of view, these considerations have no scientific
basis. Regardless of whether the noun accepts the mor-
phological sign of the case category or not, adverbs of
place are always adverbs and they should be taught as
adverbs. That is, they carry the concept of an adverb
both when accepting the directional suffix and without
that case suffix.

Thus, it is worth talking about the case of indefi-
nite directionality. We cannot ignore the ambiguity that
manifests itself both in the adverb of place and in the
interrogative pronoun “where?”. Because in language,
not only facts related to several parts of speech, but
even signs are of great importance and meaning. From
this point of view, every fact in the language has its es-
sence and is worthy of scientific and theoretical ideas.

Studies show that the adverb has been in the center
of attention of scientific and theoretical thought at dif-
ferent times (and now) as one of the linguistic units that
causes controversial points among the main parts of
speech. Especially when it comes to adverbial suffixes,
it has caused more controversy: “Although the suffixes
in adverbs resemble case suffixes, it is not correct to
consider them as true case suffixes. They must be suf-
fixes of a different nature” (Jafarov S. (1962), p. 33). It
is difficult to agree with this opinion. Because a number
of adverbs can be cased, and this is one of the natural
processes in the language. However, one thing we can
agree on regarding the suffix -da is that it is not always
used as a case suffix, but also serves to form adverbs.

By the way, we should note that currently the con-
cept of uncertainty in the Azerbaijani language has ex-
panded significantly and can now be spoken of as a cat-
egory. This issue, which manifests itself in grammar —
both in morphology (indefinite possessive case, indefi-
nite active case, indefinite directional case, indefinite
quantifiers, indefinite pronouns) and syntax (indefinite
person sentences, etc.), has already become a category.

There are also problems that attract attention in the
teaching of adjectives. One of them is the degrees of the
adjective. In linguistic literature, the degree sign is
noted as the main feature that distinguishes adjectives
from other parts of speech, and its relevance is shown
only in relation to adjectives. However, modern lin-
guistic facts show that the morphological features of the
degree are also used in other parts of speech. Therefore,
the concept of degree cannot be limited to adjectives
alone, its scope is wider, and there is a need to accept
the degree as a category and include it in the list of
grammatical categories, which is also confirmed by the
facts in the language.

One of the morphological features that form adjec-
tives is the suffix —ki*, which is written in four ways.
According to scientific literature, this suffix creates ad-
jectives from adverbs of time. However, the parts of
speech to which this suffix is attached cannot be limited
to adverbs.

Unfortunately, in some scientific-methodological
literature there are also unscientific opinions about the
suffix in question. Thus, it is also attached to adjectives
and demonstrative pronouns. Thus, it is claimed that
this suffix has three variants (Aliyev (2006), p. 39). The
suffix -ki does not have three variants (there are no
three-variant, i.e. three-way suffixes in the Azerbaijani
language, suffixes are divided into three types accord-
ing to their spelling:

1. Suffixes written in one way.

2. Suffixes written in two ways.

3. Suffixes written in four ways).

It is known that suffixes express different mean-
ings (name, attribute) from a semantic point of view. It
both expresses possession and belonging by joining
nouns and pronouns, and it also creates adjectives by
joining various parts of speech, mainly adverbs of time,
and in both cases it is written in four ways.

In addition, we encounter a number of other unsci-
entific ideas, which, if we rely on them, will not lead to
the correct result in the teaching process. For example,
such an idea attracts attention that “...it is illogical to
claim that a case suffix is attached to a word twice”
(Aliyev (2006), p. 39). However, although this “does
not fit into logic”, it is consistent with linguistic facts.
We must not forget that there are exceptions in lan-
guage and that every fact is important. Let us not forget
that “...a linguistic fact is more reliable than any histor-
ical document” (Guliyeva, Hajiyev (2006), p. 160).
Yes, a noun can be in one case and a verb in the same
tense. However, linguistic facts show that two case suf-
fixes can be used in one word. This happens when a
lexical suffix is necessarily present between two case
suffixes. That is, two case suffixes cannot be used to-
gether, they can be used in separate places in the word.
For example:

I bought my book, I forgot to buy yours.

Here, the word yours has two case suffixes:

1. Possessive case (-in).

2. Active case (-i).

If these are not case category suffixes, then what
are they? If a case suffix is followed by a lexical suffix,
this does not mean that they should be taken in the same
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composition. Therefore, a grammatical sign and a lexi-
cal sign should not be considered the same suffix.

By the way, when teaching case suffixes, and suf-
fixes in general, it is necessary to pay attention to
whether they are stressed or not (Stress is one of the
difficult topics in linguistics, and its teaching cannot be
limited to phonetics alone). It is known that in all liter-
ature on stress, ideas have been formed and have al-
ready been fixed that case suffixes of nouns accept
stress. However, there are also points where case suf-
fixes do not accept stress. For example, if the case suf-
fix is preceded by a lexical suffix -gil, which is written
in a certain way, then the case suffix cannot accept
stress. Because the suffix -gil itself does not accept
stress, and does not leave the stress to the suffixes that
follow it. As you can see, there are many confusing is-
sues in the language (which even confuse experts), and
when discussing them in the teaching process, one
should be based on facts and try to draw the correct
conclusion from these facts.

Teaching numbers is also an interesting pedagog-
ical process. Linguistic literature shows that numbers
do not participate in word formation, in fact, they par-
ticipate, but are not active. Numbers are not formed
from other parts of speech, they are formed by them-
selves. However, a number of parts of speech are
formed from numbers (for example, nouns (union), ad-
jectives (thirty), verbs (to unite), etc.). It is known that
ordinal numbers are formed with the suffix -inci, -inci,
-unci, -unci. This suffix is also added to the interroga-
tive pronoun “how many?”

The Azerbaijani language plays an important role
in all public events of the independent Republic of
Azerbaijan. Using this language, it is possible to make
speeches from high podiums and exchange ideas with
listeners. Currently, the state pays great attention to the
development of the Azerbaijani language in our coun-
try, and many official documents are signed in this area.
“The first decade of the 21st century is characterized as
a period of radical changes in the Azerbaijani education
system. It can be said without exaggeration that a new
era begins in this process for teaching the native lan-
guage” (Nabiyeva (2010), p. 7). The Azerbaijani lan-
guage has a communicative purpose. From this point of
view, its teaching should always be kept in mind.

By the way, when teaching case suffixes, and suf-
fixes in general, it is necessary to pay attention to their
stress (Stress is one of the difficult topics in linguistics,
and its teaching cannot be limited to phonetics alone).
It is known that in all literature on stress, ideas have
been formed and have already been established that
case suffixes of nouns accept stress. However, there are
also points where case suffixes do not accept stress. For
example, if the case suffix is preceded by a lexical suf-
fix -gil, written in a certain order, the case suffix cannot
accept stress. Because the suffix -gil itself does not ac-
cept stress, it does not leave the stress to the suffixes
that follow it. As you can see, there are many issues in
the language that cause confusion (even confuse ex-
perts), and when discussing them in the teaching pro-
cess, it is necessary to try to draw the correct conclu-
sions from these facts, based on facts.

Teaching numbers is also an interesting pedagog-
ical process. Linguistic literature shows that numbers
do not participate in word formation, in fact, they par-
ticipate, but are not active. Numbers are mainly formed
from the numbers themselves, not from other parts of
speech. However, a number of parts of speech (some
nouns, adjectives and verbs) are formed from numbers.
It is known that ordinal numbers are formed with the
suffixes -inchi, -inchi, -unci, -unci. This suffix is also
added to the interrogative pronoun “neg¢e?” and forms a
new word. It is necessary to touch upon such subtle is-
sues during teaching.

The pronoun has a unique role and position as a
controversial, comprehensive lexical-grammatical unit
among the main parts of speech. The lack of a specific
object has formed hesitant ideas about the pronoun in
linguistics. The expressions “empty word”, “mysteri-
ous word” have arisen regarding the pronoun, and in
some cases it has been considered an auxiliary part of
speech. Interestingly, confused ideas about the pronoun
still persist, and scientific and theoretical ideas on the
subject in linguistic literature do not coincide. In mod-
ern grammar books, especially in secondary school
textbooks, it is possible to find a large number of con-
fusing considerations on the subject of the pronoun.
This also affects the teaching process.

The pronoun is a part of speech with great func-
tions in the language and has many syntactic tasks. Its
responsible and careful teaching helps to solve a num-
ber of morphological and syntactic issues. Since the
pronoun replaces all the main parts of speech, its teach-
ing allows for the expansion and deepening of
knowledge about various parts of speech. “The pro-
nouns of the Azerbaijani language can play a certain
role in clarifying many issues in linguistics” (Nabiyeva
(2010), p. 121). Since the pronoun can be used in place
of all members of the sentence, its syntactic signifi-
cance is also great. In modern linguistic literature, the
pronoun is also evaluated as a factor that forms the text.
“The pronoun, which becomes actual from independent
parts of speech, plays an important role in the creation
of relevant texts” (Abdullayev (1998), p. 129).

When teaching pronouns, attention should be paid
primarily to the following issues:

1. The multiple functions of pronouns;

2. The lack of a specific subject compared to other
main parts of speech;

3. The fact that pronouns are functional grammat-
ical units in our language;

4. The fact that the pronoun answers the question
of the part of speech in which it is used, etc.

The facts obtained as a result of experience show
that pronouns are more conservative compared to other
main parts of speech and have their own unique char-
acteristics. One of the Azerbaijani grammarians, H.
Mirzazadeh, also confirms this idea: “The pronouns ex-
isting in the Azerbaijani language have not undergone
any serious changes during their development, and
have remained stable in terms of meaning and function”
(Abdullayev (1998), p. 104). Indeed, when comparing
both historical and contemporary linguistic facts, it be-
comes clear that the changes related to pronouns have
occurred in a formal (external) sense, and they have not
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been subject to changes in terms of content (internal).
Formal changes are phonetic changes. Considering the
importance of a masculine sign in a language, it is nec-
essary to take phonetic facts seriously during teaching.
In this sense, it is also necessary to pay attention to its
sound structure when teaching pronouns. Thus, the
sound structure of pronouns used in our language, on
the one hand, serves to determine the phonetic aspects
reflecting the development of the period to which they
belong, and on the other hand, it helps to teach gram-
matical units perfectly. From this we can conclude that
treating the sound aspect of any morphological unit as
a mere external form during teaching prevents its cor-
rect teaching as a whole.

In teaching grammar, the issue of the pronoun
playing a very important role in speech should not be
forgotten. Because in the speech process, the meaning
of the pronoun in texts on various topics significantly
affects the coherence of sentences and texts: “The
meaning of the pronoun is often revealed by the content
of the sentence preceding it. The fact that one of the
sentences in the text begins with a pronoun is a fact that
proves that it is more closely related to the sentences
preceding it” (Abdullayev (1998), p. 132).

In teaching pronouns as a morphological unit, it is
necessary to pay special attention to the fact that they
are not subject to external interference and retain their
nationality. The description and internal features of the
pronoun, which is an ancient and national part of
speech, are facts that show the strength of the genetic
connection of Turkic languages. The pronoun is a lan-
guage unit that has an important position in Turkic lan-
guages, including the Azerbaijani language, with its se-
mantic, grammatical, and stylistic features. In this re-
gard, there are wide opportunities for its high-quality
teaching. Teaching pronouns in connection with spe-
cific language facts leads to useful results. On the one
hand, this ensures the comprehensive mastery of the
pronoun, and on the other hand, it justifies the for-
mation of connections with other parts of speech.

Various methods can be used in teaching personal
pronouns. Special attention should be paid to the first
person pronouns (me, we) in the singular and plural.
The difference that arises when these pronouns are used
with case suffixes of nouns can be evaluated as one of
their special features.

Teaching grammar is such an interesting and re-
sponsible process that the information provided on any
issue must be confirmed by factual materials. Only then
can we talk about the quality of teaching. If an opinion
has ever been expressed or written about any linguistic
fact, it would not be right to accept it as a standard. The
most correct and accurate opinion about the language is
the facts. In this regard, it is possible to find the neces-
sary amount of material in the “Azerbaijani language”
textbooks.

One of the issues that attracts attention in teaching
pronouns is the consideration of local and dialectal fea-
tures. Thus, depending on the regions, sometimes the
pronouns “elo”, “bels” are pronounced as “bayla”,
“0ylo” and this also affects the writing process. Since
demonstrative pronouns are very functional lexical-

grammatical units for our grammar, special attention
should be paid to them in the teaching process.

The Azerbaijani language has already entered a
new stage of development, gaining unique qualities and
enriching itself in terms of literary language norms. It
is known that, in accordance with the development
characteristics of society, processes of enrichment and
change also occur in the language. In the Middle Ages,
a number of common Turkic words entered the lexical-
grammatical norms of our language, strengthened and
gained an active position, and over time, these words
became “Azerbaijanized” in terms of phonetics. How-
ever, at the beginning of the 20th century, in connection
with the spread of Turkic ideas, the idea of a “common
Turkic language” was formed, and the Azerbaijani lan-
guage was based on the norms of the Turkish language
for a while. Demonstrative pronouns are one of the lex-
ical-grammatical examples that confirm this fact
among the main parts of speech - the fact that the mor-
phological norms of the Azerbaijani language gave way
to the norms of the Turkish language. That is, although
some pronouns were subject to archaism until that pe-
riod, they were reactivated at the beginning of the 20th
century and were selected for their frequency of use in
our literary language for a while. This idea can be said
about the pronouns “dyld”, “boyla”. Although these
pronouns remained as a fact of speech after the second
half of the 20th century, they have become completely
archaic for the literary language. However, this obso-
lescence is not limited to the phonetic norm. The pro-
nouns “0yla”, “boyld” have given way to the pronouns
“ela”, “beld” with the same content and have disap-
peared from our writing. These pronouns remain as a
fact of the norm in modern Turkish, while biism lives
in our language only as an example of dialect and ac-
cent. Therefore, it is necessary to approach this issue
sensitively in the teaching of grammar, especially pro-
nouns.

The issues related to interrogative pronouns,
which are one of the linguistic facts that attract attention
in the teaching of pronouns, are also interesting. The
number of pronouns in our language, as is known, is not
limited. Because each part of speech has at least three
(more in adverbs) questions, and pronouns used in
place of these parts of speech acquire numerous stylis-
tic moments. In the Azerbaijani language, there are
wide opportunities for pronouns to be used frequently
and in various positions. When teaching interrogative
pronouns, some question words, for example, the pro-
noun ‘“hachan?”, should be taken into account. This
pronoun is currently used less in our literary language
than the interrogative pronoun “ne zaman?”. However,
until the second half of the 20th century, the interroga-
tive pronoun “hachan?” was more active. Since this
pronoun is a literary linguistic fact and occupies a cer-
tain place in the texts in textbooks, it cannot be left out
of teaching.

In the process of teaching pronouns, one should
not forget about the types of structures. The importance
of this issue is, on the one hand, the lack of a clear idea
about the structure of the pronoun. According to the
greatest scholar of Azerbaijani morphology, Mukhtar
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Huseynzade, the pronoun has two types of structure
(10, 123):

1. Simple pronouns

2. Compound pronouns

Thus, experience and research on the teaching pro-
cess show that when teaching pronouns, it is necessary
to pay attention to the following issues:

1. It is necessary to refer to materials related to
pronouns in “Azerbaijani language” textbooks and con-
firm and reinforce theoretical information with specific
language facts. Because if any idea about the language
is not proven, it loses its scientific significance. In this
regard, it is important to confirm theoretical linguistic
ideas with actual materials.

2. When teaching grammatical topics, especially
pronouns, attention should be paid to the extent to
which they are used in the language. Because pronouns
are interesting and rich lexical-grammatical units that
confirm the national essence of the Azerbaijani lan-
guage. In addition, pronouns are among the most fre-
quently used words in our language.

3. During teaching, the issue of which part of
speech pronouns are used should not be ignored. In this
sense, pronouns should be divided into different groups
and taught.

4. When teaching pronouns of the Azerbaijani lan-
guage, dialect facts related to the topic should also be
taken into account.

Experience shows that taking the above into ac-
count when teaching pronouns has a positive impact on
the quality of the lesson and the ability of learners to
absorb information.

It is also necessary to be careful when teaching the
pronoun “some”. Because this pronoun is a somewhat
controversial pronoun. Although it is given among in-
definite pronouns in a number of linguistic literatures,
these ideas cannot be considered logically correct. In all
secondary and higher school grammars, it is indicated
that indefinite pronouns are used instead of nouns.
Since the pronoun “some” does not have such a posi-
tion, it cannot be attributed to indefinite pronouns; if it
is considered an indefinite pronoun, then the definition
given to these pronouns should be changed. In fact, the
pronoun “some” has an explanatory feature. From this
point of view, it should be included in definite pro-
nouns. However, it should not be forgotten that an in-
definite pronoun is also formed on the basis of this pro-
noun. This happens when it accepts plural and posses-
sive suffixes. It is necessary to take into account the
difference in meaning between these words. Thus, the
pronoun “some” usually has a determinative feature,
and when it accepts plural and possessive suffixes, it
has an indefinite feature.

During teaching, one can also encounter confusing
moments related to verbs. This especially applies to the
infinitive form of the verb. In the Azerbaijani language,
there are words with the same composition that are used
as both nouns and infinitives. Therefore, they are some-
times confused with nouns.

The confusion of the infinitive with the noun is
due to the fact that both of them denote the name. The
infinitive denotes the name of the action, and the noun

denotes the name of concrete entities and abstract con-
cepts. Therefore, according to its grammatical mean-
ing, naming is a property that belongs not only to
nouns, but also to the infinitive. In fact, the infinitive is
a “timeless verb”.

Due to its naming property (the name of the ac-
tion), the infinitive has a common property with the
noun and, although it is formed from the verb, it an-
swers the questions of the noun. Therefore, the infini-
tive cannot bear all the properties of the verb and the
noun. It cannot bear the properties of the time category,
which is the most basic and important category of the
verb, that is, in this respect it is far from the verb. The
infinitive cannot take all personal suffixes like a noun
(the infinitive only takes the third person ending), does
not take plural endings, and cannot be used as a deter-
miner in a sentence.

In this regard, teaching the infinitive requires spe-
cial attention. Proper linguistic analysis of words that
are used as both nouns and infinitives can eliminate the
difficulty.

In teaching the Azerbaijani language, practical
language materials should be monitored more, their
problematic aspects should be revealed. In this sense,
the issues of teaching parts of speech attract attention.
Although the concepts of parts of speech, and morpho-
logical concepts in general, have been studied and ana-
lyzed to some extent in Azerbaijani linguistics, it is nec-
essary to conduct a number of studies related to that
area of grammar. Thus, researchers who discuss gram-
mar have mainly focused on theoretical issues, while
practical work can identify problems more quickly.
“Most of the difficulties in the teaching process are re-
lated to problems in textbooks. The content of text-
books written long ago sometimes does not meet the
requirements of the modern era, and it is sometimes dif-
ficult to find sufficient material in them to solve prob-
lematic issues. Therefore, there is a need to rework the
morphology of the Azerbaijani language by preserving
the valuable scientific-theoretical ideas of the past and
adding innovations based on factual materials related to
the development of science” (Hasanova (2017). p. 16)

CONCLUSION

Experience and research show that in any science,
problematic issues arise more often in the teaching pro-
cess. As in various fields of Azerbaijani linguistics,
there are a number of problematic issues in the mor-
phology section, which complicate the teaching of the
subject during teaching. Therefore, problems should be
taken into account in the explanation of any topic re-
lated to the subject and solved in the teaching process.
In language issues, the idea of "it's like this in the book"
is not the main thing, only the language facts them-
selves are the main thing. Different linguists can ap-
proach these facts from different perspectives and put
forward correct and interesting ideas. These ideas gen-
erally play abig role in theory. However, language facts
are more interesting and convincing not only with their
external signs, but also with their levels and shades of
meaning. Sometimes a word enters a group as a part of
speech, that is, it carries the characteristics of a certain
part of speech and is called by its own name. However,
when used - within a sentence, different characteristics
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arise from that part of speech. This applies more to the
adjective-adverb and number-adverb zones.

The Azerbaijani language stands out among the
Turkic languages and the world languages in general
for its richness and tendency to metaphor, which mani-
fests itself in both theoretical and practical issues. We
cannot deny the presence of words in this language that
are used as several parts of speech. This is actually one
of the qualitative features of the Azerbaijani language.
However, such words (in fact, different opinions about
words) cause a number of confusions in the teaching
process. Such words can be found both among the main
and auxiliary parts of speech. Therefore, it is necessary
to pay special attention to them in the teaching process
and use more optimal teaching options. In this regard,
comparisons are of great importance.
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AHoTanisa

VY po06oTi MpoBeeHO pO3paxyHOK MapaMeTpiB MOTOKY pobouoro Tina (BOJHIO) Y BXiJHOMY, KDHTHYHOMY Ta
BUXITHOMY Iepepi3ax coInia piIko(asHOTo SACPHOTO PAKETHOTO IBUTYHA. 3allPONOHOBAHO METOJ PO3PaXYHKY
MUTOMOTO IMITYJIbCY TATH PiIKO(a3HOTO SISPHOTO PAKETHOTO ABHTYHA 3 BpaXyBaHHSM BTpAaT Ha PO3CIFOBAHHH,
TepTs Ta 3MiHY MATOMOI CHTAJIBIIIT POOOYOTo Tijla BHACTINOK HeaxiabaTHOCTI. Po3paxoBaHe 3HAYCHHS TUTOMOTO
IMIYJIbCY TATH PiAKO(ha3HOTO SASPHOTO PAKETHOTO ABUTYHA € OLmbmmM 9500 M/c, 110 3HAYHO MIEPEBUIIYE XapaK-
TEPUCTUKU XIMIYHHUX pakeTHHX ABHMTIYHIB. OIliHKa pO3paxOBaHMX TEPMOTra30AMHAMIYHUX apaMeTpiB PO3LIH-
peHHs poO0YOro Tijia MiATBEPAHIa BUCOKY €EKTUBHICTh PiKO(ha3HOTO SIEPHOTO PAKETHOTO JIBUTYHA Ta MOXK-
JIMBICTh HOTO 3aCTOCYBaHHS B KOCMIYHHX MICIfIX.

Abstract

In this work, flow parameters of the working body (hydrogen) were calculated at the inlet, throat, and exit
sections of the liquid-phase nuclear rocket engine nozzle. A method was proposed for determining the specific
impulse of thrust while accounting for losses due to scattering, friction, and variations in the specific enthalpy of
the working body caused by non-adiabatic effects. The calculated specific impulse exceeded 9500 m/s, signifi-
cantly surpassing the performance of chemical rocket engines. The evaluation of the thermogasdynamic parame-
ters of the working body expansion confirmed the high efficiency of the liquid-phase nuclear rocket engine and its
feasibility for space missions.

Kuro4uoBi ciioBa: snepHuiA pakeTHUH ABHTYH, COIUIO, 130€HTPOITIHE PO3IMIUPEHHS, MUTOMUI IMITYJIBC TSTH,
nuromMa EHTaJ'H)HiSI p060'-101"0 TiJ'Ia, MaT€MaTU4YHE MO/JICJIIFOBAHHS.

Keywords: nuclear rocket engine, nozzle, isentropic expansion, thrust specific impulse, specific enthalpy of
the working bogy, mathematical modeling.

IHocTaHoBKka mnpodjeMn B 3arajbHOMY BH-
riasigi. CTaHOBJICHHS 1 PO3BUTOK KOCMIYHOI Taiy3i Ha
ChOTO/IHI € KJIIOYOBMM YHMHHHUKOM PO3BHUTKY HayKH,
TEXHOJIOTiH, eKOHOMIKH Ta MiXKHapOJHOTO CITiBPOOiT-
HHUITBA. J[0CITiPKEHHSI KOCMOCY CHPHUSIFOTH CTBOPEHHIO
HOBUX (yHKIIOHANBHUX MaTtepianiB, IHHOBaUild Yy
cdepl eHEepreTUKH Ta TPAHCIIOPTY, a TaKOX PO3IIH-
peHHIO 3HaHb Mpo BcecBiT Ta, BimmoBigHO, Qop-
MYBaHHIO Cy4acHOI HayKOBOi KapTHHU CBiTy. Ha manuit
4yac €IMHUM 3aC000M BUBEJCHHS KOPHCHOTO HaBaHTa-
’KCHHS Ha HABKOJIO3€MHY OpOiTy 3aJHIIaf0ThCs PaKeTH
3 piIMHHAMHU 200 TBEPIOMATMBHUMH ABUTyHaMu. Ogn-
HaK XiMiYHI paKeTHi IBUTYHH, 5Ki 3a0€31edyIoTh IIi To-
JIBOTH, BXKE HAOJIM3HUIINCS 110 CBOI'O TEOPETHYHOTO MaK-
cuMyMy edekTuBHOCTI [1]. OxHUM i3 MEepCHEeKTUBHUX
pilIeHb ISl PO3MINPEHHS MOKINBOCTEH JOCIIIKEHHS

KOCMOCY € 3aCTOCYBaHHS SIEPHUX PAKETHUX JIBUTYHIB,
SIKi 3]1aTHI 3a0€3MeUNTH OPIBHSHY 3 XIMIYHHMH paKeT-
HUMH JIBUTYHaMH TATY, aje 3 Habararo BUIIUM IHTO-
MUM iMITyIIECOM [2, 3].

TeopeTndHi ¥ eKCIIEPUMEHTANBHI JTOCIIIKCHHS,
CIpsIMOBaHI Ha MOKpPAIIEHHS POOOYHX XapaKTEPHCTHK
SIIEPHUX PAKETHUX JIBUTYHIB € CKJIQJIHUM 1 BEJIMKUM 32
obcsrom HAYKOBO-TEXHIYHHM HaTpPSIMKOM.
BiamosigHo, B maHiii poOOTi cTaBUIacs 3aaada MmpoBe-
CTH PO3paxyHKHU ITapaMeTpiB MOTOKY poOoUoro Tija B
COIUII SIZIGPHOTO PAaKETHOTO JABUI'YHA Mayol TATH, MPH-
3HAYEHOTO IS BUKOPUCTAHHS SIK PO3TIHHOTO JBUTYHA
KOCMIYHHX 30HIIB. 3aCTOCYBaHHS TaKOro ABHUTyHA
MOX€E CYTTEBO CKOPOTHTH Yac MOJbOTY 30HIY M0
BHU3HAYEHOT'O ITyHKTY, a B IEPCHEKTUBI MOAEPHI30Ba-
HUH BapiaHT TaKOro SJIEPHOTO PAaKETHOTO JBHIYHA
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MOXe OyTH BHKOPUCTAHHMH AJIsl CTBOPEHHS MIJIOTOBa-
HOTO KOCMIYHOTO KOpaOisl Ui TOJBOTIB Ha BEJHKI
Bizcrani B Mexax COHSYHOT CHCTEMH.

AHagi3 octaHHix gociaimxkens i myOmikamiii. YV
HaYKOBO-TEXHIUHIH JiTepaTypi icHye psig pobit, mpu-
CBSIYCHHX JOCIIKCHHIO Ta MTOKPAIICHHIO XapaKTepH-
CTHK SIICPHIX PAKETHUX JABUT'YHIB. 30KpeMa, ¥ IPOEKTi
“Space Nuclear Propulsion for Human Mars
Exploration” [4] okpecieHO OCHOBHI TeXHiuHi i mpo-
TpaMHi CKJIQJHOIIII Ta PU3UKH, 110 MOKYTh BUHUKHYTH
mig yac po3poOKM KOCMIYHOTO SJEPHOTO JIBUTYHA.
[IpencraBneHo KIIOYOBI eTany H JOPOXKHS KapTa po-
3po0OKHM Ta IeMOHCTpalil epEeKTHBHUX SOEPHUX TEIUIO-
BUX 1 SIIEPHUX EIEKTPUYHUX CHIIOBHUX YCTaHOBOK, a Ta-
KO>K BU3HAUEHO 3aBIaHHS, 1[0 MOXKYTh OyTH peaiizo-
BaHI 3aBISIKH YCHIIIHOMY pO3BHUTKY 3a3HAYCHHUX
TexHoJoriii. Y pobori [5] mix gac po3paxyHKy mapa-
METpIiB COIUIa XIMIiYHOTO PAKETHOTO MABHTYHA, HOTO
(hopmmu, i30IA11i{ Ta MEXaHI3MY OXOJIOJDKEHHS OYJI0 J10-
BEJ/ICHO JIOLJIbHICTh BpaXyBaHHs TEMIEPaTypH, THCKY
1 MIBUJKOCTI TIOTOKY a3y B KOXHIH cekiii coria mif
Yac BHKOHAaHHS 3a3HaYCHOTO PO3pPaxyHKy. ABTOpPOM
pobotu [6] po3poOICHO KOHCTPYKINIO COIUIA TBEPIO-
MaJMBHOTO PAKETHOTO JIBUTYHA Ta B IOJANIBIIOMY 3a-
IUIAHOBAHO EKCIEPHMEHTAIbHY IEPEBIPKY TEOpETHd-
HUX TependadeHb. Y poOoTi [7] po3risHyTO IBi OC-
HOBHI  KOH(QIrypamii comma  TBEpIOMAIHBHOTO
PaKeTHOTO JIBUTyHA: KOHTYPHY 1 KoHiuHYy. OnrcaHo me-
peBaru i HeIOJIKH coten 3a3HaveHoi KoHpiryparii. Ta-
KOXX Bi3Ha4YCHO, IO po3poOKa ImapaMeTpiB COILIa pa-
KETHOTO JIBUTYHa € CKJIQJHUM, MYJbTHIMCIHILTIHAP-
HHUM TIPOLIECOM.

TakuMm yHHOM, 3 OTJISITy HAyKOBO-TEXHIYHOT JIiTe-
paTypH MOKHa 3pOOHUTH BUCHOBOK ITPO T€, 1[0 ITPOLIEC
PO3LIMPEHHS MOTOKY T'a3y B COIUII SJIEPHOTO PAKETHOTO
JIBUTYHa HEJOCTaTHHO BUBYEHHH 1 MOTpeOye mopaib-
MINX TEOPETUYHUX 1 EKCIIEPUMEHTAIBHUX JJOCIIIKECHb.

Mera crarri. BpaxoBylouum Bulle3a3zHadeHe,
METa CTATTi MOJISTAE Y PO3PAXyHKY MapaMeTpiB MOTOKY
po0OYOro TiNa Mg 9ac pO3MHUPEHHS B COILII piakodasz-
HOTO SJIEPHOTO PAKETHOTO JIBUTYHA.

Buxsiax ocHOBHOro Matepiajny JOCJiIKEHHS.
SnepHuil pakeTHUI ABUTYH — II€ MiABH/] TEIUIOBOTO pa-
KETHOT'O IBUTYHA, B IKOMY KaMEPOIO HarpiBy poo0o4oro
Tija € sjaepHuil peakTop. Pinke poboue Tino 3 6aki
JITAJBHOTO anapaTy MoJAa€ThCs 38 JOMOMOT0I0 BiIIICH-
TPOBOT'O HACOCY CIIOYaTKy B CHCTEMY OXOJIOJPKEHHS
JIBUTYHa, a TIOTIM Y SIIEpHUN peaKTop, A€ HarpiBaeTbes
no temmepatypu 2500-3500 K. Pozirpite po6ode Tino
BUTIKA€ Yepe3 COII0, CTBOPIOIOYH TATY.

SlnepHuil pakeTHUI JOBUTYH Mae€ psAl IepeBar y
MOPIBHAHHI 3 XIMIiYHIM PaKETHUM JBUTYHOM, a caMe:

® MOXIMBICTh BHKOPHCTOBYBAaTH SIK poOoue
TiJI0 HU3BKOMOJIEKYJISIPHI ra3u (BOACHB), IO JO3BOJIIE
JIOCATTH 3HaUY€Hb MUTOMOTO IMIyJbCy ¥ 2-3,5 pas3u BU-
IIUX, HDK y XIMIYHUX PaKeTHHUX JABUTYHAX;

®  BiJICYTHICTH HOJiJTy MaJMBa HA MAJIbHE Ta OKU-
CHHK, IO CIIPOIIy€ KOHCTPYKIIO MaJUBHHUX OakiB i
3HUKY€ Macy pakeTy;

® TEOPETUYHO BHIA HAAIWHICTh Y MOPIBHSIHHI 3
XIMIYHUMH pakeTHHUMH JIBUTYHAaMH, OCKUIBKH poboue
TLJIO HE 3a3HA€ XIMIYHUX ITEPETBOPEHD;

® MOJJIMBICTh BHUKOPHCTOBYBAaTH SK IAJIMBO
MIPaKTUIHO OyIb-sIKi JIETKi ra3u (xo4ua BoJIeHb 3a0e31e-
qye HalOUIBINI TUTOMUH IMITYJIbC, 3aCTOCYBAHHS 1H-
[IUX Ta3iB TAKOX JIOITyCKAETHCS), 0 HA/IAE SACPHOMY
paKeTHOMY ABHTYHY 3HauHY IIepeBary nepes XiMiuHuM
y KOHTEKCTi BUOOpY JABHUTYHA JJIsI MIKIUTAHETHHX arra-
pariB, SIKi IOBEPTAIOTHCS HA 3EMITIO.

SInepHuil pakeTHUU ABUTYH CKJIAJA€TbCS 3 CH-
CTeMH Tojadi poOOYoro Tija, SACPHOTO peaxTopa,
coruia.

Cucrema nojadi najvBa BKJIIOYAE BiJIEHTPOBUI
Hacoc JJIst HOAavi PiIKOTro BOJHIO Ta TYpOiHy, IO MpH-
BOAWTH #oro B nifo. CrouaTKy piIKWii BOICHB IO-
JA€ThCsl B KOXYX OXOJIOJDKCHHS COIUIA, A€ BHIIApO-
BY€TbCA Ta HAAXOANUTH Yy KOXKYX OXOJOMKCHHS Ke-
pyBaidpHHX OapabaHiB suepHOro peakropa. Jaimi
BOJICHb PO3IUISIETHCS Ha KiJIbKA IOTOKIB, MPOXOISMIN
yepe3  KaHalM  OXOJOMKCHHS  CIOBLIbHIOBadYa
HEWTPOHIB Ta TEXHOJIOTIYHMX KaHAJIB, Jie HOro TeMIe-
parypa nigsuntyersest 1o 700-1100 K. ITicns uporo Bo-
JICHb CIIPSIMOBYETHCSI Ha TYpOiHY, /¢ BUKOHYE Me-
XaHI4Hy poOOTy, 1 HOTpAILISe Y TEXHOJIOTIYHI KaHAIIN
peaktopa. Harpituit mo 3100-3300 K BoaeHs BUTiKa€e
4yepe3 COILIO, CTBOPIOIOYH TATY.

SnepHuii  peakTOp  MICTHTh  CIIOBLIBHIOBAY
HEHTPOHIB, 0TOUYCHHUI KepyBalbHUMU Oapabanamu. ba-
pa0GaHN MaroTh /IBI CTOPOHM: OJHA BUTOTOBJICHA 3 Ma-
Tepiaiy, 0 TOTIIMHAE HeUTPOoHH (KapOin 60py), a iHmIa
— 3 MaTepialy, SKAH € XOpOUINM BigOWBaYeM
HEeWTpoHIB (Oepwiiit). YIpaBiiHHS pEakTUBHICTIO pe-
aKTopa 3/IHCHIOETHCS LUISIXOM 00epTaHHs OapabaHiB.
Y mnomnepedHOMy Tmepepi3i CIOBLIBHIOBAY YMOBHO
NOJIUICHUH Ha KBajpaTHi ocepenku. KoxHuit ocepenok
MICTHTh OJUH TEXHOJOTIYHMM KaHajl, OTOYECHHMA
CroBUIbHIOBaYeM. YnMm Oiblie ocepeKiB, THM MEHIIa
YJacTKa CIIOBUIBHIOBAYA, OJHAK JUIS JOCSTHEHHS KpH-
TUYHOCTI TaKW{d peakTop MaThMe Oifplry Macy
TIOPIBHSHO 3 PEaKTOpPOM, IO MICTHTh MEHIIE OCepen-
KiB.

TexHONOTIYHUH KaHAI — [Ie TpyOa 3 MOABIHHUMHU
CTIHKaMH, MiX SIKIMHU OUPKYJTIOE TIOTIK BOAHIO, IO BHU-
KOHy€ (YHKIIIO OXOJOMKyBada. YcCepeauHi KaHay
pO3TalIOBaHUM IMy4OK 3 37 TEIUIOBHIUISIOUUX eJe-
menTiB (TBEJIiB). TBEJI — ue repmeTnuHuii HMIiHAD
i3 XBIJISICTUMH KPasiMH, 3alIOBHEHUH PIAKUM SICPHUM
nanuBoM. 30BHIMIHIN cepenniit pamiyc TBEJIa — 5,65
MM; TOBIIIMHA CTiHKH — 0,5 MM; XBUJIACTICTh KpaiB BU-
KOPHUCTOBY€ETBCS JUIS 3MEHILCHHS TEIJIOBOTO HaBaHTA-
JKCHHS, 4acTOTa XBWIb — 12, ammmityma — 1,8 mm.
TBEJIu 3akpiruieHi 3 KOXHOTO OOKy peakTopa, Iu-
cTaHiiHi pemiTku BiacyTHi. Kosken TBEJI mae xom-
TICHCATOp TUCKY, SIKMH 3a0e3medye moaady reliiro it
MiATPAMKH BHYTPIIIHBOTO THCKY OJHM3BKOTO 10 THCKY
MOTOKY Ta3y, 1[0 OMHBA€ MaUBHI eleMeHTH. BigHo-
LIEHHsI BUCOTH JI0 JliaMeTpa sIIEPHOr0 peakropa BUO-
paHo piBHUM 1,6. Ile 3yMOBJIeHO HEOOXiAHICTIO 30171b-
IIUTH Yac nepeOyBaHHS BOJHIO B aKTHBHIN 30HI peak-
TOpa U1 Horo e(peKTUBHOTO HATPiBY.

Corto ckiagaeTbes 3: 3BYXKEHOI YacTHHH, KpH-
THYHOTO TIepepidy (Jie MOTiK rasy aocsrae JOKaJbHOI
LIBHIKOCTI ~ 3BYKY), PO3LIMPIOBANBHOI  YacTHHU.
KoeditieHT po3mmpeHHs cornia F_:? JIOCUTb BHCOKHIA

(300), mo mo3BOJIIE OTPUMATH TNHUTOMHH IMITYJIBC
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6m3bpko 10000 m/c. [IpuHIMIOBa cxema siiepHoTo pa-
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Pucynox 1. lpunyunosa cxema s0epHo20 paKemHozo 08ueyHa
1 — Tpy6onpoBix pobodoro Tina 3 6aKy JIiTATEHOTO anmapaTy; 2 — BIIIEHTPOBHI HacocC moadi podovoro Tina; 3 —
TpyOONpOBix oxayi poOOYOro Tija 0 CHCTEMU OXOJIOKEHHS ABUTYHA; 4 — TPAKT OXOJIOJPKSHHS COIUIA; 5 — TPaKT
OXOJIOJDKEHHS SIIEPHOTO PeakTopy; 6 — TPyOONpOBia mojadi Harpitoro po6o4yoro Tijia Ha TypOiHy; 7 — ra3osa
TypOiHa; 8 — MaricTpaib noaadi podoyoro Tisia B peakrop; 9 — siaepHuii peakrop; 10 — BxinHuii nepepis corua; 11
— KpUTUYHUH niepepi3 cormia; 12 — BUXiHUHN nepepi3 coma.

Merto po3paxyHKy HHTOMOTO IMITYJICY TSTH
BKJIIOYAE€ BHU3HAYCHHS BTPAT NMUTOMOIO IMITYJBCY Ha
eTami po3paxyHKy MIBHIKOCTI Tedii MOTOKY Tazy y
BUXITHOMY Tmepepisi comna. Takuit mimxim oo po-
3paxyHKy 3a0e3reuye y3roHKeHICTh i3 pIBHIHHIM He-
PO3PUBHOCTI MOTOKY, LIO MiABUILYE TOYHICTH OTPHMa-
HUX PE3YJbTATIB i 3BOAUTH OXUOKH IO MIHIMYMY.

IneanbHa MIBUAKICTD MOTOKY I'a3y y COILTI BH3HA-
Ya€eThCs 3 PIBHAHHS 30epexeHHs eHeprii [8, c. 86]:

Viia = v 20y — i) )

Jc i]" — IUTOMA €HTAJIbIIIS Ha BI/IXOI[i 3 p€aKTopa;

I; — MMTOMA EHTAJIBIIis TIOTOKY ra3y B 1 — My me-
pepisi cora.

Enranbniro ta eHTporito aroMapHoro abo moJe-
KyJISIPHOT'O BOJTHIO TIPEJICTABIICHO K (QYHKIIT TemIepa-
TYPH Ta BUPAXXEHO moJiiHoMamu [9].

JlilicHui# mpoliec po3MIMpeHHs 1 Tevii ra3y B cori
BIJIPI3HSAETHCS BiJ i€abHOrO HasiBHICTIO BTpaT. CyTh
PO3pOOJICHOI0 METOJy PO3paxyHKy HOJISTae B Mpea-
CTaBJICHHI BTpAaT MUTOMOTO IMIIyJIbCy TATH SIK BTpaT
IIBUJKOCTI Tewii MOTOKy Tra3dy. Bupas mns 3Haxox-
JKCHHSI JTIHCHOTO 3HAYCHHS MIBHIKOCTI TEYil MOTOKY
ra3y y BUXiTHOMY Iiepepi3i COIuIa Ma€ BUTII:

Vg = (1 - ffr - fs)\"lllz(ir - ie - "Sje -Q, ), 2)

Jc ';:_fl" — BTpATH HaA TCPTH;

fs — BTpATHU Ha pO3CiIOBaHHSI;

l, — NUTOMa EHTANIBITISI pOOGOYOTO TiIa HA BUXOI

comna;
&1, + @,, — 3MiHa eHraibIil poOOYOro TiNa BHa-

CIIIIOK HeaniabaTHOCTI.

I'onosHOMNO XapaKTEPUCTHKOIO PaKeTHOro
JIBUTYHA € CTBOPIOBAaHMI HUM NMUTOMMH IMITYJIbC, IKHH
PO3paxoByeThCA 32 (OPMYIIOIO:

Pe— D
I=v,+FE——

m 3)

ne F, — mmoma BUXiZHOTO Iepepisy coIa;

P, 1 p — THCK y BUXIZHOMY IEpepi3i coIula Ta
THCK CepeloBHIa POOOTH IBUTYHA BiIIOBITHO;

Ml — CeKyH/Ha MacoBa BUTpara poO0UOoro Tijia.

Mg Bakyymy p = 0.
BUITAJIKy, PO3PAXYHOK Oyne MPOBONHUTHCS JIHIIE IS
MUTOMOTO IMITYJIbCY, IO CTBOPIOETHCS Y BAKyyMi.

ITin yac po3paxyHKy NpoLeCy po3IUPEeHHs Pobo-
4oro Tina OyJi0 NPUHHATO IPHUIYLICHHS, IO CTOCY-
IOTBCSl BIIXWICHHS PEATbHHX XapaKTEPHCTHK MOTOKY
rasy BiJl i/ieaJbHUX:

®  BTPAaTH HE CIIPUYHHSIOTH 3MiHY PIBHOBa)KHOTO
CKJIa/ly CyMIIIIi;

® Yy KOXHIi{ TOYIi BUOPAHOTO MONEPEUHOrO Iie-
pepi3y CcoIuta MOTIK ra3y € OAHOPIJHUM 33 CBOIM CKJia-
JIOM 1 Ma€ OJIHAKOBY TEMIIEPATYPY 1 THCK;

® TpOIEC PO3LIMPEHHS BBAXKAETHCS 130€HTPO-
niiaum (8 = §; = const); i30eHTpomniiiHe PO3IIH-

B posrmsanyBaHoMy

peHHA XapakTepu3ye nokasHuk 11 [10, c. 69, 70].

ITix wac mpoBedeHHS PO3PAaXyHKY PO3LIMPEHHS
rasy B COIUIl JIOCTaTHHO BHUKOHATH PO3PAXYHOK IS
TPBOX TIE€pepi3iB — BXiJHOTO, KPUTHYHOI'O Ta BUXiA-
Horo. Ha Bxoni B comno mapameTpu HOTOKY rasy Mo-
JKHa BBa)KATH PIBHUMH NapaMeTpaM IHOTOKYy Ta3zy Ha
BHXO/Ii 3 PEAKTOPYy.

B kputnuHOMY mepepisi coruia BiZioMo, 10 MIBHU-
JKICTB IOTOKY, SIKY MOKHa PO3paxyBaTH 3a (OPMYJIIO0
(2) mopiBHroe NoKanmbHiA mBuakocti 3Byky (M = 1)
[8, c. 87].

Jn momanpIImx po3paxyHKiB pO3MUPEHHS Ta3y B
COILTI Ta BTPAT MUTOMOTO iMITyJIbCY HEOOXiTHO BH3HA-
YUTH 3HAYCHHS TMOKa3HMKIB PO3MIMPEHHS IS Pi3HUX
iHTepBasIax THCKiB. PopMyna 1y BU3HAYEHHS MOKa3-
HUKa PO3LIMPEHHS B iHTEpBaJi BiJ THCKY Ha BXOAi B
COILIO Py IO THCKY P; Mae Buryan [8, c. 90]:
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lni;—0
n, =——-— L=
! 111 pO#oTi'
pi T, 4)
me | — MOJNSIpHa Maca IIOTOKYy Trasy y

BIAMOBITHOMY IIepepi3i corua;

T—TeMneparypa OTOKY I'a3y y BiIIOBITHOMY Iie-
pepisi comia.

3 ypaxyBaHHA YMOBH i30€HTPOIIIHOTO PO3IIN-
PEeHHS, CHCTeMa DPIBHAHb M KPUTHYHOTO Iepepizy
coruta HabyBae Buriny [8, 52]:

ncr:’tRTcr:'t _
crit
#cr:’t
1 n
Psta
_Z Vi [S:'(Tcrz't) +RIn = Scrit = So
m — Perit
i=1
Poris = Po
erte Nerit lli_po'.&J_EFL
e PerickericTo (5)

ne R — yHiBepcasbpHa ra3oBa cTana;

Pstd — CTAaHIAPTHUHN THUCK;

N =2 — OCKUTBKH BiAOYBa€ThCS AHUCOIIALlis MOJIe-
KyJISIPHOTO BOJHIO, MOTIK a3y MICTUTH JBa KOMIIO-
HEHTH: MOJIEKYJISIpHUHA 1 aTOMapHUil BOJEHB, SIKi BO-
JOMIIOTh PI3HUMU TEPMOJMHAMIYHUMHU BJIACTHBO-
CTAMU.

Cucrema piBHSHB (2) PO3B’SI3YETHCS METOIOM
MOCJIZIOBHUX 1Tepaliii 3 BUKOPUCTaHHSIM IPOrPaMH,
HanucaHoi MoBoro C++.

ButpatHmMii KOMIUIEKC XapaKTepu3ye MUTOMUH iM-
yJIbC, CTBOpIOBaHMUi Oe3 coma. Lls BemmumHa po3pa-
XOBYETBCS 3a popmyioro [8, c. 126]:

18 _ F, critPo
m (6)
ae F_,;; — IUIOIIA KPUTHYHOTO NIEpepi3y coIia;

M — CeKyHJHA MacoBa BUTpaTa poOOYOro Tijia.

Po3paxyHOK mapameTpiB ra3y y BUXiJHOMY Iiepe-
pi3i corta 3py4HO MPOBOIMTH JJIS 3a1aHOTO 3HAUCHHS
temneparypu. Tak sk AaHUN ABUTYH NPU3HAYAETHCS
Juist poOOTH y BakyyMi, TeMIiepaTypa y BUXiIHOMY Iie-
pepisi comna craHoButh T, = 300 K. Take 3HaueHHA
TEMIIEpaTypy € KOMIPOMICOM MiXk €(heKTHBHICTIO 1 ra-
OapuTaMu coILIa, Tak K PO3IUPEHHS 10 MEHILUX 3Ha-
YeHb TEMIIEpaTypH MpHU3BEN0 O 10 CyTTEBOTO 30ib-
IIEHHS PO3MIpIB coILIa.

Cuctema piBHIHD [UISI BUXIJIHOTO Tepepi3y coruia
mae Bursiz [8, ¢. 52, 90]:

n
1 p
s, =85 = EZI v [S,-(Tg. Pyq) + R 111;—:3f
p
Pe 5 T,
Te lnpePeTo
. m
¢ Ve,
— F,
o Ffrz't (7)

3anucaBIy CHCTEMH PiBHAHB [T BU3HAYCHHS I1a-
paMeTpiB IOTOKYy Tra3y B TphOX IIepepisax coruia
(BXiTHOMY, KPUTHYHOMY 1 BHXiJTHOMY) MOXXHA BH3Ha-
YUTH BTPATH HUTOMOTO iIMITYJIbCY.

Brpatu nmuTomMoro iMIyibcy 3yMOBIIIOETHCS Pi3-
HHUMH 33 CBOEK NpHUpoJOI0 sBuimamu [8, C. 153].
BuzHauanpHi 3 HUX YTBOPIOIOTh BEJIMYHHY, 1[0 Ha3H-
BA€THCA BTPATAMHU MUTOMOTO iMIyJbey €. Y mporteci
PO3LIMPEHHS r'a3y BEKTOP IIBUIKOCTI MOTOKY HE Tapa-
JeJTbHUI oci coma, THCK 1 4yHuciao Maxa MOXYTh
CUIILHO BIJIPI3HATHCS B PI3HUX TOYKax mepepisy [8, c.
153]. Teuis B'A3KOTO 1 TEIIONPOBITHOTO IOTOKY HEMH-
Hyd4€ MPU3BOAUTD 10 BAHUKHEHHSI 10401 B POTHIICHK-
HOMY HAMPSMKY O CHIIH TATH CUJINA TEPTs, BHACIIIOK
4oro, IificHa MBUAKICT BUTIKAHHS a3y BHSABISAETHCS
HIDKYOIO 32 iIeanbHy, OTpUMaHy 3 PIiBHSHHA 30epe-
JKCHHS €HepTii.

BrpaTu Ha po3citoBaHHS BU3HAYAIOTHCS 32 alpOK-
CUMYI0UO0I0 opmyIioro [8, c. 174]:

nl(l—rgg)—l

e T

- ®
ae:
n, = 1,45 = 77°%> — 0,005 * 7

= _ de
A =152+[01+4 e 30:(n-D] T T
-1
Z - emmipuuni napameTp;

7l — MOKa3HUK 130€HTPOINH B IHTEPBAJI BiJ| TUCKY
Ha BXOJIi B COIIO Py, 10 THCKY y BHXiZHOMY Tepepisi

comna p,,.

TounicTh L[BOTO BHpa3y (8) pu
n=11-+1,25, Z=04-+1,0,
? = 2 + 10000 cranosuts 5-10% [8, c. 174].V nep-
H_I:OMy HaOJIVOKeHHI MOJKHA MPUIHATH
Z=08-09.

Jns po3paxyHKy BTpaT Ha TepTs HEOOXimHO
BBECTH JBa 0e3po3MipHi mapameTpu — (akrop

teriooOminy Ty, (BiIHOWmIEHHS — Temmeparypu
BHYTPIIIHBOI CTIHKH COIUIA JI0 TeMIIEpaTypH IIOTOKY

rasy) i uncno Peitnonsaca Rey, [8, . 177]:
Re.. — Ve g Ln
= —————
N(Twan) 9)

Je U, — MIBHAKICTH HOTOKY ra3y y BUXiHOMY IIe-
pepisi cora;

Po — TyCTHHA MOTOKY ra3y Ha BXOAI B COILIO;

L,, — nowxwuna coma;

N(Tywan) — nuHamiuma B'A3KicTh 32 Temmepa-

TypH CTiHKH comna Tyyqq;.

OcTaHHIH mapaMeTp BapilOEThCS MO JOBXKHHI
coIuta i Jocsrae MaKCUMyMy B palfOHI KPUTHYHOTO Iie-
pepizy. Takum 9MHOM, 3 METOIO CIIPOIIEHHS, PO3paxy-

HOK Myygqqi TPOBOAUTHCS 3a TEMIIEpAaTypu CTIHKH B

KpuTHUHOMY niepepisi. Yucno PeliHonbaca po3pooito-
BaHOTO JBUTYHA 3HaXOJUThCS B MexKax

10® < Re,, < 10!, mo xapaxrepusye motix sk

TypOyneHTHHH. Y TakoMy BHIAJKy, BU3HAYaJIbHUMHU
(bakTOpamMHM BTpAT ITIUTOMOTO iIMITyJIbCY TSTH BHACIIJIOK
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TEPTsI € MOKA3HUK 130€HTPONHN PO3IIMPEHHS 11, (haKTop

teriooOMiny T, i unciao Maxa Ha 3pisi cora M [8,

Brparu Ha TepTs MOXKHA po3paxyBaTH 3a HAOJH-
skeHoro Gopmyioro [8, c. 178]:

¢. 177].
1021°% ¢ 2,62 -1
Efr = [ l 8 ( et 1) = _—7°4(0,3 +0,035¢%%")
Re,, T, '°n? 10 B (10)
TounicTh anpokcumarii & £ 32 L€ popmyItoro Te i Fe JF
npu n=11+125 Z=04-+1,0 Q, = [ dQ, = — ql 5
T, = 0,1 — 0,9 cranosurs 5-10% [8, c. 178]. T, Po 5 st (15)

OCKINBKH TOTIK OXOJIOPKYIOUOTO COIIO BOJTHIO
CIPSIMOBYETBCS B PEAKTOp, a HE Bipa3y B COILIO, Xa-
paKTep OXOJOKEHHS MOYKHA BBAYKATH HE3AJICHKHHM.
TakuM YHMHOM, YaCTHHA TeIJia MEPeaeThCsl OXOJOI-
JKyBauy. 3MiHy NHMTOMOi eHTailbmii pododoro Tina
MO’KHA OIHMCATH CIiBBiHOIIECHHAM [8, ¢. 226]:

Aig = ip — (i, + di,) — Qn' (11)
ne lg, I, — 3HAYEHHs MUTOMOI eHTaJbIii poGo-

YyOro Tijla Ha BXOJI Ta Ha BUXOJI COILIA Iij 4yac agiabar-
HOTO PO3LIMPEHHS;

o ie — 3MiHa NIUTOMOI €HTaJbIii HAa BUXOHl 3
coIUla BHACIIJOK BiIBENEHHS TeIUIa Qn Ha IUIAHIN
coIua.

Busnauutu 81, i @, MoxHa 3a criBBiaHOIIEH-
HamH [8, c. 226]:

T
dQ,
Oi, = — EJ. T
To (12)
T
Qn = J- dQn
To (13)

O6unciutu i, i @, MoXHa, BUKOPHCTOBYIOUH
SK HE3QJIeKHY 3MIHHY BIIHOCHY IUIOILY Mepepi3y
coria (CIHIiBBIAHOIICHHS IUIONII BHOPAHOTO Mepepizy
JI0 KpUTUIHOTO [8, ¢. 226]). Tomi:

e F_ﬂ — CIIBBIJHONICHHS IUIOIII BXiIHOTO Tepe-
pi3y comia [0 IUIONIi KPUTHYHOTO TIepepisy (CTymiHb
3BY)KEHHSI COILIA);

F:, — CTYHIHb PO3LIMPEHHS cOoIia (BiAHOLICHHS
ITUTONII BUXITHOTO Tepepi3y 10 IUIONI KPUTHYHOTO TIe-
pepizy);

0 — xyT Haxwty cTiHKH comma;

( — r'yCTHHA TIOBEPXHEBOT'O TEIJIOBOTO ITOTOKY.

['ycTuHy MOBEPXHEBOrO TEIIOBOTO MOTOKY rasy i
TeMIlepaTypy razy MOKHa peACTaBUTH Y BUTIIAI IPO-
cTux QyHKIi# BimHOCHOT TwToIi corwia [8, ¢. 226]. Jlns
JIOKPUTHUYHOI YaCTUHHU COILJIA:

q=11= qr.::ri'tF_OIg7 (16)
Ff—1m-1
n+1 F2 ‘\n+1 17)
I[J'Ii{ 3aKpI/ITI/I‘IHO.1. ‘IaCTI/I_HI/I coInia.
q = lrl * Qﬁ:ri't'F_OI‘;, (18)
2 _

T = TO 1-n

n+1 (19)

I€ {opit — TYCTHHA IIOBEPXHEBOTO TEILIOBOTO
MTOTOKY B KPUTUYHOMY TIepepisi.

KyT Haxuily CTiHKM cOIUla MOXKHa arpoKCH-
MYBaTH, YSBISIFOYM COIUIO KOHIYHMM 3 BBEICHHAM

koedimieary B [8, c. 226]. B momanmemomy, po-

3paxyBaTH 3HaYE€HHS IHTErpaliB MOKHA 32 GOpMyIaMu
[8, c. 227]:

T, A
5i :_T[dQ”:_Efqd_F
€ € T po ) Tsiné

To Fo (14)
2 —_2 —h-—0,9
o o(TedQn QeritTeB |- Fp? (1) (R %-1)
T JTU T 0,558 PaTo sinéy (n—1)sin @, (20)
Ta _ qeritB 1_?00'1 F_eoll_l
JTG dQy =1,1B Po [Smﬁo siné, (21)

B rtabauui 1 HaBeneHi pe3ysbTaTH PO3paxyHKY
mapamMeTpiB NOTOKy pobOYoro Tijla y BXiZHOMY, KpH-
TUYHOMY Ta BUXIJHHX Iepepizax coruia piakogasHOro
SIIEPHOT0 PAaKETHOrO ABUTYHA. BuTpaTHuil KOMILIEKC

BKa3y€ThCs JIMILE JJIsi KPUTUYHOTO TIepepidy, MUTOMHN
IMITyJIbC — JIMIIIE [T BUXiTHOTO.
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Tabmuus 1
Pe3ynbTat po3paxyHKy nmapaMeTpiB HOTOKY poO0Yoro Tijia B COTIIi

®DizuyHA BeJIMYMHA Bxia B comio KputuuHnuii nepepis Buxinnnii nepepis
Tuck p, xIla 4581081,387 2861081,094 603,922
Temmeparypa T, K 3073,900 2867,000 300
Mounspna mMaca f{, T/MOJIb 1,987 2,017 2,017
IBuaKicTh U, M/C 326,661 3795,308 9502,750
Yucno Maxa M 0,080 1 7,338
[Mutomuit iMmysnbc y Ba-

. - - 9632,974
kyymi I, m/c
Butparuuii kommexc 3, ) 4989.276 )
Mm/c
IMoka3HWK  130CHTPOIH

- 1,218 1,355

PO3IIUpPEHHS T1
Hirona renzioemricTs Cp 18513,393 18248,787 14312,744
, Jx/(xrK)
JuHamiyHa B’S3KICTH 1], 0526 0503 0163
IMa-c 10* ’ ’ ’
TennonpoBiIHICTh ﬁ, 0,751 0710 0.166
Bt/(Mm'K)

Sk BUABWIIOCS, pO3paxOBaHe 3HAUCHHS ITHTOMOTO
IMITyJIBCY TATH PiAKO(A3HOTO SIEPHOTO PAKETHOTO
IBUTYHA € OutbmmM 9500 M/c, IO 3HAYHO TEPEBUILYE
XapaKTEPUCTUKH XIMIYHUX PaKeTHHUX ABUTI'YHIB. Takum
YMHOM, OTPHMaHi pPe3yJbTaTH MiATBEPIXKYIOTH Iep-
CIIEKTUBHICTh BUKOPHCTAaHHS PinkodazHOro saepHoro
PaKETHOTO JABHUTYHA JUIs MaiOyTHIX KOCMIYHHX MiCii.
BrockoHalleHHS MaTeMaTUYHUX MOJEJIEH Ta METOIB
PO3paxyHKy napaMeTpiB HOTOKY poO0dOro Tijia i 4ac
PO3LIMPEHHS B COIIII 3a3HAYCHOTO JBUT'YHA JO3BOJIHTH
3HAYHO PO3IIMPHUTH MOKJIMBOCTI IPOEKTYBAHHS Ta OII-
TUMI3aIlil SIepHUX PAKETHUX JBUTYHIB.

BucHoBkM i mnepcneKTHBM NOAAJBIIUX J10-
caikeHb. Y poOOTI NMPOBENEHO PO3paxyHOK Iapa-
METpiB MOTOKY poOo4oro Tina (BOJHIO) y BXiIHOMY,
KPUTHYHOMY Ta BHXIJHOMY Hepepi3zax coruia piiKo-
(ha3zHOTrO SAJEPHOro PaKeTHOro JABUIyHA. BecTaHOBIEHO,
0 panioHajdbHUII BHOIP r€OMETPUYHUX XapaKTepu-
CTHK COIUIA Ta MapaMeTpiB ra30BOro MOTOKY J03BOJISIE
3a0e3Me4YnTH ONTHUMaJbHI PEKUMU POOOTH JBHIYHA,
3MEHIIYIOYM BTPATH C€HEPTii Ta MiABHUIIYIOYH eQeK-
THUBHICTH IIEPETBOPEHHS TEIUIOBOT EHEPTi] B KIHETHYHY.

Po3poGiieHo MeTos po3paxyHKy ITHUTOMOTO iM-
MyJNbCYy TITH PiAKodasHOro SIEPHOTO PAKETHOTO
JBUTYHA 3 BPaxXyBaHHAM BTPAT HA PO3CIIOBAHHSA, TEPTS
Ta 3MiHy MUTOMOI €HTAIBIIIT POOOYOTO Tijla BHACIIIOK
HeaniabatHocTi. CyTh MeTOAy MOJNSATaE B TPEACTaB-
JICHHI BTPAT IMUTOMOTO IMIYJIbCY K BTPAT MIBUIAKOCTI
Tedii MOTOKY Ta3y y BUXiIHOMY Tiepepisi comna. Po3pa-
XOBaHe 3HAYCHHS MUTOMOTO IMITYJIbCY TATH PigKodas-
HOTO SIIEPHOTO PAaKeTHOTO JIBUTYHa mepeBuinye 9500
Mm/c. TakuM YMHOM, HaBiTh 3 BAKOPUCTAHHSAM CYyYaCHHUX
KOHCTPYKLIHHHUX MaTepialiB iCHye MOXJIMBICTD J0CS-
raTd 3Ha4EHHs MUTOMOTO IMITYJIbCY TATH, IO 3HAYHO
MIEPEeBHIILYE XapaKTEPHUCTHUKH XIMIYHUX PaKETHUX
nBuryHiB. OmiHKa TepMOra3orHaMiYHUX NapaMeTpiB
pO3MIUpEHHST POOOYOro Tia MiATBEpAMIA BUCOKY
e(heKTUBHICTh PiKO(}a3HOTO SIIEPHOTO PaKETHOTO

JIBATYHA Ta MOXIIMBICTE foro
KOCMIYHUX MICIsIX.

VY nonmanpoioMy 3ampoONOHOBaHUHM METOH po-
3paxyHKy MapaMeTpiB MOTOKY poOOYOro Tija Imij yac
PO3LIMPEHHS. B COILT SIIEPHOTO PAaKETHOTO ABUTYHA
IUIAHY€EThCS aJanTyBaTH IJisl ABUTYHA, SIKUHA 31aTHUI
BUKOPHUCTOBYBATH Di3HI THIIKM poOodoro Tina (amiax,
Tripa3uH, MOHOMETHIITIIPa3KH, MEeTaH) 0e3 3MiH B KOH-
cTpykiii. KpiM TOro, BayKIMBUM acleKTOM € PO3IJIs
MMUTaHb JOBIOBIYHOCTI KOHCTPYKIIMHAX MaTepialiB y
JKOPCTKUX YMOBax eKCIUTyarauii, 10 BKIFOYAE BILIUB
HEUTPOHHOTO BHIIPOMIHIOBAHHS i BHCOKHX TEMIIepa-

TYp.
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Abstract

This paper presents the results of a psychological and pedagogical examination of the adaptation processes
of students with special educational needs (SEN) in higher education settings. The study explores the key chal-
lenges faced by these students during their transition to university life, including academic, social, emotional, and
environmental factors influencing their adaptation. It also examines the effectiveness of existing support systems
and inclusive educational practices implemented by universities. The findings highlight the necessity of a compre-
hensive, individualized approach to supporting students with SEN, emphasizing the role of psychological and
pedagogical interventions in fostering successful integration and academic achievement. Recommendations are
provided for enhancing adaptive capacity and promoting an inclusive educational environment at the university
level.

Keywords: Psychological adaptation, pedagogical support special educational needs inclusive education,
higher education, student adaptation, educational environment, individualized learning, support services, academic
inclusion, social integration, mental health, education accessibility in higher education, learning difficulties, adap-
tive strategies, educational diagnostics, emotional well-being, teaching method, psycho-pedagogical assessment,

university inclusion practices.

In the context of modern educational policy fo-
cused on the principles of inclusion, ensuring equal ac-
cess to quality higher education for all categories of stu-
dents, including students with special educational
needs (SPE), becomes a priority. The university envi-
ronment, as a complex socio-cultural and academic
context, requires students to be highly independent,
adaptable and ready to interact. For students with OOP,
the adaptation process may be accompanied by a num-
ber of difficulties due to both individual psychophysio-
logical characteristics and the insufficient readiness of
educational institutions to meet their needs. but to as-
sess the conditions, factors and mechanisms of adapta-
tion of students with OOP, to identify barriers and po-
tential resources for successful integration into the ed-
ucational environment of the university. The lack of a
systematic approach to conducting such an examination
complicates the development of effective models of
support and support, which negatively affects the aca-
demic performance, the level of socialization and pro-
fessional self-identification of this category of students.

The purpose of the study:

To identify and substantiate the psychological and
pedagogical conditions that contribute to the successful
adaptation of students with special educational needs to
studying at the university, through the examination of
the adaptation process and the development of recom-
mendations for its optimization.Thus, the need to de-
velop and test scientifically based approaches to the
psychological and pedagogical examination of the ad-
aptation process of students with special educational
needs determines the high degree of relevance of this
study. Its results can contribute to the formation of an
inclusive university environment and improve the qual-
ity of the educational process.The problem of optimiz-
ing socio-psychological adaptation taking into account
individual indicators and the entire process is expressed
in the development of models of adaptation strategies

to life, educational situations, including through the op-
timization, expansion and creation of a truly unified ed-
ucational environment. Integration, complementarity
and constructive dialogue between different types of
organizations - general and additional education by
their teachers will compensate for the shortcomings, fill
the gaps at the expense of unique resources, accumu-
lated potential and ensure the success of the younger
generation in society.Russian social psychology [1-3]
considers adaptation in an active adaptive-transforma-
tive context associated with constant orientation in new
conditions of life, the formation of optimal ways of ac-
tion in the presence of expressed motives for achieve-
ment. Socio-psychological adaptation of students, from
our point of view, is the process and result of the coor-
dination of their individual capabilities and states with
the surrounding world, adaptation to a dynamically
changing environment and conditions life, the structure
of relations in "child-child" and "child-adult" commu-
nities. At the same time, the knowledge-oriented para-
digm, which continues to de facto dominate in most
higher institutions, is a serious deterrent to the success
of the global process of socialization of the individual.
In this regard, it is the institutions of additional educa-
tion for students with their personal-activity, experi-
ence-transforming component that seem to be a unique
educational environment for successful socio-psycho-
logical adaptation [4]. Initial originality, variable op-
portunities for the productive development of students
of all ages due to specific forms of organization, syn-
thesis of types of activity,

Theoretical analysis of the problem

The study of social adaptation in the context of ed-
ucational environments has "tightened" aspects that
were not previously included in its functionality, such
as social success, social competencies and competence,
social and educational risks. The field of forecasting
possible risks of socialization of a student is in demand
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today not only from the standpoint of their ascertain-
ment, systematization, but also socio-psychological ad-
aptation of the student to their objective and subjective
existence. In terms of the degree of impact on this pro-
cess, the risks of the micro-society — family environ-
ment, university, religious, public organizations, sub-
cultures, the risk of information desocialization — are in
the lead. The risk factors of the educational organiza-
tion itself are especially highlighted: the presence of an
unfavorable psychological climate of the student's ex-
istence, the authoritarian style of interaction in the sys-
tem "adult (teacher) - student (pupil, pupil)", the domi-
nance (and not parity) of education over upbringing,
etc.

The risk intensity of socio-psychological adapta-
tion is quite high, and not only in the "crisis" periods of
the development of the student's personality, but also in
connection with the polyfunctionality of the adaptation
process itself, which involves the inclusion in multi-
age, polylog, gender-role communication, relation-
ships, connections through the mastery of various so-
cial roles and behavior models. There was a redistribu-
tion of priorities and types of activity: educational and
cognitive (really informational and reproducing) activ-
ity, as the analysis of the university situation shows,
practically pushed aside other types - artistic, creative,
sports, labor, play. Social activity has practically come
to naught, value-oriented activity and free communica-
tion are poorly represented. At the same time, the im-
portance of activities related to the use of new sources
of information, primarily the Internet, has increased
significantly.

Along with the change in the correlations between
the types of activity, there is a reorientation of its forms.
Collective activities, which provide an opportunity for
interpersonal communication, role behavior (as a way
of forming social experience and social adaptation), are
replaced by activities aimed at the implementation of
exclusively individual plans and capabilities of the stu-
dent. The presence of one or another factor of socio-
pedagogical risk is a probability, but not the obligatory,
of maladaptation, including socio-psychological. Any
risk performs both stimulating and protective functions.
And if the first can be constructive and destructive, the
second is based on recognizing the reality of these risks
and preparing for them. There is a development of strat-
egies for behavior in situations due to uncertainty,
which is directly related to socio-psychological adapta-
tion as the ability to change oneself depending on the
dynamics of social conditions or the environment of or-
ganizational conditions and influences that ensure cog-
nitive, emotional, communicative and in general sub-
jective-personal development of the individual on the
basis of his age characteristics and taking into account
the goals of society [5]. Any educational environment
has certain quantitative and qualitative parameters:
among them is breadth as a kind of structural and sub-
stantive characteristic, with the help of which it is pos-
sible to find out which subjects, processes and phenom-
ena are included in it [6]. And at the same time, this
environment begins where the meeting (meeting) of the
forming and the forming takes place: where they jointly
begin to design and build it — both as a subject and as a

resource for joint activity, where certain connections
and relationships begin to be built between individual
institutions, programs, subjects of education, educa-
tional activities [7].

The educational environment is understood today
as a system of pedagogical, psychological and organi-
zational conditions and influences that ensure the cog-
nitive, emotional, communicative and in general sub-
jective-personal development of the individual on the
basis of his age characteristics and taking into account
the goals of society [5]. Any educational environment
has certain quantitative and qualitative parameters:
among them is breadth as a kind of structural and sub-
stantive characteristic, with the help of which it is pos-
sible to find out which subjects, processes and phenom-
ena are included in it [6]. And at the same time, this
environment begins where the meeting (meeting) of the
forming and the forming takes place: where they jointly
begin to design and build it — both as a subject and as a
resource for joint activity, where certain connections
and relationships begin to be built between individual
institutions, programs, subjects of education, educa-
tional activities [7].

Of course, socio-psychological adaptation in the
educational environment of a particular type (kind) of
an educational institution is specific. Institutions of ad-
ditional education for students have special opportuni-
ties "aimed at the formation and development of stu-
dents' creative abilities, meeting their individual needs
for intellectual, moral and physical improvement, form-
ing a culture of a healthy and safe lifestyle, strengthen-
ing health, as well as organizing their free time" [8].
UDOs provide their students with access to a wide
range of cultural values that are not covered in main-
stream education and are not represented in student pro-
grams. They not only concretize, expand, deepen the
knowledge obtained at universities, but also provide an
opportunity to gain practical experience in their imple-
mentation, create conditions for the social and cultural
development of the individual. Additional education of
students ensures their adaptation to life in society, pro-
fessional orientation, as well as the identification and
support of students who have shown outstanding abili-
ties[8].

Socio-pedagogical adaptation in the institution of
additional education of students is the process of acti-
vating the mechanisms for the formation of communi-
cative skills, organizational skills and self-determina-
tion, self-realization of students, teaching socially sig-
nificant affairs, the ability to positively transform social
action [9]. It is in them, in contrast to the main general
educational organizations, that there is a real oppor-
tunity to include the student in the most diverse range
of activities. The educational process in the UDOD, its
main directions provide the possibility of a smooth
transition, change of activities, their complementarity,
mutual enrichment [10]. The choice of the leading type
of activity here remains with the student. "Trying" him-
self in all types of activity, the student not only devel-
ops comprehensively, communicates, expresses him-
self, but also forms his own social experience as an ex-
perience of activity, thus minimizing the risks of
maladaptation. Adaptation of students at the university
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is a process that can last throughout the student's edu-
cation. Even if the subject has successfully adapted to
the study group, the adaptation process does not end,
every semester new disciplines appear and some teach-
ers replace others, each teacher sets his own rules and
has his own teaching style. Unsuccessful adaptation to
the style of a teacher, difficulties in mastering a partic-
ular academic discipline or problems in the formation
of a skill in one of the educational activities can affect
the general adaptation at the university even by last
year. The sad result of such a breakdown can be the
failure to graduate from an educational institution or a
decrease in the general psychological health of a per-
son. Consequently, the adaptation of students to study-
ing at a university presupposes the presence of many
features in their behavior and activities. T. D. Dubovit-
skaya and A. V. Krylova propose to consider as such:
satisfactory psychological and physical state of the stu-
dent in educational and non-academic situations at the
university; acceptance of social expectations and re-
quirements imposed on him, as well as the compliance
of his behavior with these expectations and require-
ments; the ability to give the desired direction to what
is happening at the university and use the available con-
ditions for the successful implementation of their edu-
cational and personal aspirations and goals [7].

126 A productive way of diagnosing adaptation
can be considered the following methods:

developed on the model of adaptation criteria by
A. A. Rean. He singles out two main criteria of adapta-
tion: external and internal. The first is a reflection of the
concept of "adaptation" and is understood as the
achievement of the desired compliance with the re-
quirements of the environment. It is described in terms
of efficiency, competence, success, objective well-be-
ing. Adaptation according to the external criterion is as-
sociated with the so-called "cost of adaptation™ - the
amount of internal psychological resources spent on ad-
aptation to the environment. It increases when the ori-
entation to the external criterion prevails in the process
of adaptation and the internal needs of the individual
are ignored. The internal criterion is a reflection of the
feeling of satisfaction, comfort, and general mental
state. It is associated with a preference for saving inter-
nal energy resources, the absence of tension and anxi-
ety, and an orientation towards changing oneself, one's
own system of motives and values to reduce contradic-
tions with the external environment. Signs of adapta-
tion according to the internal criterion are low success,
sometimes even deviant behavior, but against the back-
ground of a positive tone of individual mood. Coordi-
nation of external and internal criteria - the require-
ments of the environment and individual needs - is the
main task of the adaptation process. In this context,
only a result that meets the requirements of two criteria
can be considered optimal adaptation, but such sys-
temic adaptation presupposes high success, which is ac-
companied by a subjective sense of satisfaction. It is
closely related to the concept of self-realization. It is the
inner potential of the individual that determines the
possibilities of self-realization and, accordingly, the
highest form of adaptation [8].

Systemic adaptation involves high success, which
is accompanied by a subjective sense of satisfaction. It
is closely related to the concept of self-realization. It is
the finding of a socially approved, productive and so-
cially useful way of actualizing and expressing the in-
ner potential of the individual that determines the pos-
sibilities of self-realization and, accordingly, the high-
est form of adaptation [8]. On the basis of this model,
we can talk about the types of adaptation. The question-
naire "Adaptive Behavior Strategies” (TSA) by N. N.
Melnikova is a diagnostic tool that allows you to deter-
mine the type of adaptation, or rather, adaptive strate-
gies, the combination of which in individual behavior
characterizes the style of adaptation of the individual.
The author proceeds from three grounds that are essen-
tial for the interaction of the individual and the social
environment in the process of adaptation: 1) the direc-
tion of the changes taking place (the environment
changes - the individual himself changes), 2) contact -
avoidance, 3) activity - passivity of the individual. As a
result, the author describes eight behavioral strategies,
each of which can be successful in certain situations
and circumstances [9]. At the same time, the choice of
the preferred strategy is always determined by individ-
ual and personal characteristics. Thus, the view of ad-
aptation should be at least two-sided, i.e., the personal
constructs that ensure adaptation processes and the en-
vironmental conditions that determine the configura-
tion, type, or style of adaptation are considered, in both
cases the evaluative aspect, i.e., the "cost of adapta-
tion," should be taken into account. When assessing ad-
aptation, the researcher has the right to ask the question
about the quality of the environment, about whether the
adaptive or transformative aspects of adaptation should
prevail in each specific case. Sampling, methods and
methods of research The purpose of the empirical study
was to identify significant links between the content
components of adaptation and other characteristics of
the personality. Senior students of the Faculty of Psy-
chological, Pedagogical and Special Education of Sara-
tov State University took part in the study. The sample
size was 130 people, the study was conducted individ-
ually. To diagnose the adaptation process, a variety of
methods are used, focused both on specific areas of hu-
man functioning and on a wide range of socio-psycho-
logical factors. We judged the adaptation processes by
choosing the following parameters: the student's adap-
tation to the study group and educational activity (diag-
nosed according to the method of T. D. Dubovitskaya
and A. V. Krylova) [7], social adaptability, self-ac-
ceptance, acceptance of others, dominance, etc. (which
are the scales of the methodology for diagnosing socio-
psychological adaptation by C. Rogers and R. Dia-
mond) [10], as well as the tendency of students to a par-
ticular strategy of adaptive behavior (determined by
ASP-2 method by N. N. Melnikova) [9]. Diagnostic
tools included: the methods "Level of Subjective Con-
trol" [13], "Personal Differential” [11], "Style of Self-
Realization of Behavior" (SSP-98) by V. I. Moro-
sanova and E. M. Konoz [12], assessment of the level
of alexithymia [3], 5-factor personality questionnaire
by R. McCrae and P. Costa [13]. To identify the factors
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of good or insufficient adaptation of students to the ed-
ucational environment of the university and their mu-
tual influence in our study, we used correlation analy-
sis. With high indicators of socio-psychological adapt-
ability, flexibility and good self-regulation skills are
manifested, a person is aware of what is happening in
his emotional sphere, and can formulate and express
what is happening in his inner world, describe and share
both negative and positive experiences. Personality ac-
tivity is also found as a factor contributing to adapta-
tion. Emotionally stable and positive students who are
able to cope with difficulties and insist on their own are
able not only to ensure their own successful adaptation,
but will also strive to support and encourage the people
around them. It can be assumed that the predominance
of adapted students in the study group will contribute
to the speedy adaptation of maladapted students, pro-
vided that the team is cohesive and friendly. Disadapta-
tion is associated with alexithymia and an actively
avoidant, self-directed behavior strategy (“snail strat-
egy"), which tears the subject away from reality, de-
stroys ties with others and leads to the impossibility of
obtaining resources from the outside. Assistance to
such students should be focused on including them in
safe and productive forms of interaction, both in and
out of school situations, and on developing their emo-
tional intelligence, from the skills of recognizing and
describing emotional states to managing emotions.
Various means can serve to establish and maintain con-
tact with reality: for example, individual close attention
to the student on the part of the teaching staff and per-
sonnel who provide educational work at the university,
the provision of individual psychological assistance,
the creation of psychological support groups for stu-
dents with learning difficulties, as well as the use of
various trainings and other active socio-psychological
training that increase group cohesion of the student col-
lective. The implementation of these measures will lead
to an increase in the comfort of the educational envi-
ronment and will contribute to the maximum disclosure
and development of the potential of the younger gener-
ation of professionals. In our opinion, the material and
personnel potential of the university should be directed
to ensure and support these measures.

Findings:

Adaptation of students with special educational
needs to the conditions of higher education is a multi-
level and complex process that includes psychological,
pedagogical, social and organizational aspects. As an
example, psychological and pedagogical expertise as a
method of scientific analysis makes it possible to iden-
tify both the individual characteristics of the adaptation
of students with educational programs and systemic
barriers that affect the success of their inclusion in the
educational process. Further, the results of the exami-
nation show that the main difficulties in adaptation are
associated with the insufficient preparation of the uni-
versity's educational environment for inclusive educa-
tion, the lack of special conditions, as well as the lack
of a sufficient level of inclusive competence among
teachers and students. The most significant factors for
the successful adaptation of students with OOP are: the

availability of the educational environment, the availa-
bility of individual support, psychological support, as
well as the active involvement of students in academic
and extracurricular activities. The development and im-
plementation of psychological and pedagogical recom-
mendations aimed at creating an inclusive educational
environment and supporting students with special edu-
cational programs contribute to increasing the effec-
tiveness of their adaptation to studying at the univer-
sity. The results obtained can be used in the develop-
ment of programs for professional training and
advanced training of teaching staff, in the design of
adapted educational routes and the creation of mecha-
nisms for supporting students with PLO in the higher
education system.
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