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BUKOPUCTAHHSA PI3HUX CXEM CHHXPOHI3AIII OXOTHU B TIPOMUCJIOBOMY
CBUHAPCTBI
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USE OF DIFFERENT ESTRUS SYNCHRONIZATION SCHEMES IN INDUSTRIAL PIG FARMING

AHoTaNis

lvanova Y.,

Student of higher education, master's student

Barkar Y.

Candidate of agricultural sciences, associate professor
Mykolaiv National Agrarian University

Mykolaiv, Ukraine

DOI: 10.5281/zen0do.10131857

V crarti 6yJ'IO BHBYCHO BIIJINB pi3HI/IX CXEM CI/IHXpOHiSaHﬁ OXOTH Ha 4aC HAaCTaHHA OXOTH Y CBUHOMATOK.

Byno BcTaHOBIICHO, IO 3aCTOCYBaHHS KOMOIHOBaHOT TOPMOHAIBEHOI 00pOOKH (aIbTPEHOTECT 3 MPOCTATIAHAHHOM
a6o ¢omixyno-crumyiorogrM ropmoHoM (OCT') BiqnoBigHO) 3MEHITYE iHTEPBAJ Mi>K OCTAaHHIM BBEICHHSM allb-
Tpe3uHy Ta HacTaHH;IM oxoTu. Kpari pe3ynbraru Oynu orpumani y 11 nocmingniii rpymi, e 100% TBapuH Manu
03HAaKH 0XOTHU Ha 3-4-i jeHb micist 3acTocyBanHs anbTpesuny. Y 1111 rpynax, BiamosinHo, y 93,33% ta 45,45%
MiJICBUHKIB BiJOYJIOCS HACTAHHS OXOTH Ha 4-# 1 5-if IeHb.

Abstract

The article studied the influence of different farrowing synchronization schemes on the time of farrowing in
sows. It was established that the use of combined hormonal treatment (altrenogest with prostaglandin or follicle-
stimulating hormone (FSH), respectively) reduces the interval between the last administration of altresin and the
onset of heat. The best results were obtained in the Il experimental group, where 100% of the animals had signs
of hunger on the 3-4th day after the use of altrezin. In groups | and 11, respectively, in 93.33% and 45.45% of

piglets, the onset of hunger occurred on the 4th and 5th day.
Kuro4oBi cjioBa: CHHXpOHi3allist 0XOTH, CBHHI, anbTpe3uH, npocrarmanaus, OCI.
Keywords: estrus synchronization, gilts, altrenogest, prostaglandin, FSH.

Beryn. BiaTBopeHHs cBHHEH — 11e OJIMH 3 KITFOYO-
BUX €TaIliB BUPOLIYBaHHS IIMX TBapWH, i BOCTAHHE Jie-
CATWITTA CBIAYMTH PO 3pOCTAIOUHUI iIHTEpeC 10 BUKO-
pucTaHHs GiOTEXHOJIOTiH B cBUHAPCTBI [3, 7].

Po3ymiHHS Qi3ionorii penpoayKiii CBUHEH Ta O1-
TUMaJIbHUX YMOB JUISl PO3MHOXXEHHS Ma€ BEJIHKE 3Ha-
YeHHSI JUIS TOCSITHEHHS YCIiXy y i ramysi [1, 4]. Pe-
MPOIYKTHUBHA 3JIaTHICTh CBUHEH MOKe OyTH 4acTKOBO
00yMOBIIeHa 30BHIITHIMY (PaKTOpaMH, TAKAMH SK TOTi-
BJIsS, YMOBU YTPUMaHHsI, CTaH 3/10poB’si Ta crpec. [Ipa-
BUJIbHA 30aJIaHCOBaHa TOJIBJIsI 3a0e3reuye HaJeHUN
piBEHB €Heprii Ta HOKUBHUX PEYOBUH, HEOOX1THIX IS
penpoxaykmii. OcoOiMBY yBary ciia 3BepHYTH Ha J0-
CTaTHE HAJXO/KEHHS B OpraHi3M BiTaMiHIB Ta MiHepa-
JIiB, TaKMX SK BiTaMiH E, IIUHK Ta ceJieH, sSIKi MalOTh Ba-
JKJIMBE 3HAYCHHS JUIS PENPOIYKTUBHOT (QYHKII.

AHaui3 gociaimkens i myoaikanii. OCHOBHUMHU
eJIeMEHTaMHU IHTEHCH]IKAIli CHUCTEeMH BIATBOPEHHS
CBHHEH € 3aCTOCYBaHHS 3aX0/IiB, B TOMY 4HCII 1 6ioTe-
XHOJIOTYHUX METOJIB, IO CIIPUATHMYTH 30€pEKEHHIO
Ta BUPOIIYBAaHHIO IOPOCST, 30UIBIIEHHIO KiIBKOCTI
OTIOPOCiB HAa MAaTKy, BIPOBAKEHHIO IITYYHOTO OCiMe-
HiHHS Ta BIOCKOHAJIEHHIO CTPYKTYpH cTana [2, 5].

3HavyHO MiJBHIIYE ePEeKTUBHICTH POOOTH B CBU-
HapCTBI CTUMYJISILIIS BiITBOPIOBAIBHOI (pyHKIIi CBUHO-
Marok. 3 LI€I0 METOK BUKOPHCTOBYIOTH SIK TOPMOHa-
JIbHI, TaK 1 HETOPMOHAIILHI METO/IU. SIKIII0 HEeropMoHa-
JbHI METOAM JIeTIIE OpraHi3yBaTH B  yMOBax
TOCIIO/IapCTB, TO TOPMOHAJIbHI ITUPOKOTO PO3IOBCIO-
JOKEHHSI LIe He OTpuMaiH [6].

BuzHaueHHS ONTUMAaNBHOTO Yacy IJISl MITYYHOTO
OCIMEHIHHS CBHHOMATOK € YK€ Ba’KIMBUM ETaIloM,
OCKIJIbKHM 1€ BU3HAYA€E YCIIIIHICTh TPOLETYPH 1 BILIU-
Ba€ Ha HACTYNHUU crareBui 1uki. Ilepen BBeNEHHAM
crepMH HEOOXimHO miaroryeaTu camky. Lle moxe
BKJIFOYATH CHHXPOHI3aIIif0 OXOTH, KOHTPOJIb CTATEBOTO
LUKy Ta 3aCTOCYBaHHS TOPMOHAJIBHUX MpernapariB
JUIsl 3a0e3redeHHsT ONTUMAalbHOrO 4acy JJisl 3aIurij-
HEHHSI.

3aranom, GI0TEeXHOJIOTIYHI METOAM iHTEeHCH(iKa-
1ii BiITBOPCHHSI CBUHEH BIiJIKPUBAIOTh HOBI IEPCIICK-
THBH JJIsl CBUHAPCTBA, JI0NOMAararoyy MiIBUIIUTH TIPO-
IYKTHUBHICTD, HOKPAIIUTH SKIiCTh Ta 320€3IIEYUTH CTili-
KicTh rocnopapcTBa. BoHM € IIHHUM IHCTPYMEHTOM
JUTS TOCTIOZIAPCTB, SAKi MParHyTh AOCSITTH BHCOKOI ede-
KTHBHOCTI Ta KOHKYPEHTOCIIPOMOXXHOCTI Ha PHHKY.
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IIpomoBkeHHS BHKOPUCTAHHS Oi0TEXHOJIOTIH BiITBO-
PEHHsI CBHHEI BUMaraTuMe MOJAJIBIINX JOCITIIKEHb,
PO3BUTKY TEXHOJIOTiH Ta yI0CKOHAJICHHS ITPOLIECIB AJIs
MaKCHMaJIbHOrO BUKOPHUCTAHHSI iX moTeHuiaiy [5].
MeToanka BHKOHAHHSI PodoTH. JlocmimKeHHs
110,10 €()EKTUBHOCTI BUKOPUCTAHHS PI3HUX CXEM CHH-
XPOHI3allii OXOTH Ta PeryJsiii CTaTeBOro IUKIY CBH-
Hell mpoBoauiocs B yepBHi 2023 poky Ha 36 moMiCHHX
(Jrapzmpac X JIOpoK) mepeBipseMux cBHHKaxX Bikom 200-
210 muis B ymomax mimnpuemcta «Hvidfeldtgaards»

(micto Pyakwo0inr, anis). [Timnocaigaux TBapHH po-
3K HA TpH TpymH (Tad. 1).

VY BeixX rpynax CHHXpOHi3alis 0XoTu OyJia mpose-
JICHa IpenaparoM anbTpe3uH (Altresyn® — mpoxyKT Ha
OCHOBI IIPOTECTEPOHY, Ail0Ya PEYOBHHA — aJbTPEHO-
TeCT) MiCiIs MOTEPEaHbOI OXOTH IHAMBIAYaIBHO MEepo-
palIbHO MPHUMYCOBO 0OE3MOCEPEAHBO B POTOBY MOPOXK-
HUHY y 1031 5 Mi1 (20 Mr anbTpeHOTecTy) Ha TBapUHY
OIIH pa3 Ha 700y mpoTsarom 21 noom.

Taommms 1
Cxema gocmigy
I'pyna Kizpkicrs Cxema ropMOHAIIBHOT peTyIIsLii
TBapuH (n)
I ANBTPE3HH (IiCIIS MOTIEPEHhOT OXOTH iHANBIAYaIbHO MIEPOPATBEHO IPUMYCOBO
(KoHTpOTbHA) 10 0e3rnocepesIHEO B POTOBY MOPOXKHHUHY y 1031 5 Mi1 (20 Mr anbTpeHorecTy) Ha
TBapUHY OJIMH pa3 Ha 100y npotsiroM 21 n1obwm)
JIBTPE3HH (ITiCIIs MOTIepeIHbOT OXOTH IHANBIAYaIbHO NEPOPATHHO IIPHMYCOBO
1 Oe3rnocepesIHEO B POTOBY MOPOXKHHUHY y 1031 5 mit (20 mr aHLTp‘eHOFeCTy)'Ha
(nocrinna) 12 TBApHHY OJMH pa3 Ha L[Q6y npotsirom 21 nmo6u) +. MIPOCOJIBBIH (BHYTpIMI-
HBOMs13€Ba 1H’€K1id B 1031 0,75 Mr uepes 24 roJuHH Micis NIPUNUHEHHS 3aCTO-
CYBaHHS aJIbTPE3UHY)
AJIBTPE3HH (ITiCIIs MOTIePeIHBOT OXOTH 1HANBIAYaIbHO NEPOPATIBHO IIPHMYCOBO
I 14 Oe3mocepelHFO B POTOBY MOPOKHUHY Y 11031 5 Mut (20 Mr anmbpTpeHOrecTy) Ha
(mocmimHa) TBapuHy OAWH pa3 Ha 100y mporsaroM 21 mobum) + cdomiron (BHyTpimi-
HbOM s13eBa iH’ekIlis B 1031 500 MO oxHii TBapuHi)

PemonTHIM cBuHKaM | rpymu (n=10) cuHEXpOHI3a-
[iI0 TPOBOAWIM JuIle anbTpesmHoM. CBuHKam I
rpymu (n=12) gepe3 24 roIuHM MICIISA TPUITHHCHHS 3a-
CTOCYBaHHS aJIbTPE3UHY BHYTPILIHBOM SI36BO BBOJIMIIH
mpocosbBiH (Prosolvin — MiCTHTh CHHTETUYHHUI aHAJIOT
npocrarianaina F2a monpocTiosn 3 GUIbII BUPaKeHOO
JIFOTEOJIITUYHOIO aKTHBHICTIO) B 1031 0,75 mr. ['pyna 111
(n=14) orpumyBana onHy iH’exuiro Gonirony (Folligon
— Zi0Ya pedyoBHHA TOHAJOTPOIIIH CHPOBATKU Kepeod-
Hux kKoOmn (I'CXKK) i3 BmacTuBOCTSIMEH (OITIKYIIOCTH-
mymorodoro (PCI) Ta moteinizyrogoro (JII') ropmo-
HiB) y 1031 500 MO opHiii TBapuHi.

I'pynu TBapHH yTpUMYyBaJId OKPEMO B OJJHAKOBHX
yMoOBax. 3a MiAIOCTiTHUMH TBapHHAMH CIIOCTEPIran
JIO TIEPIIOrO BUSBJICHHS KJIIHIYHUX O3HAKW Tiukd. Ti-
YKy BUSIBJISUIM 32 JIONIOMOTOI0 KHYpa-pOoOHMKa ABiui
Ha JIeHb MICJIsl IPUITMHEHHS TOPMOHAIILHOT Tepartii.

CBHHOK OCIMEHSITH IITYYHO HepInuii pa3 yepes 10
TOJIMH TiCJIsl BUSIBJICHHS TIYKK Ta OPYTHid — Ha 21 NeHs.
[MTopocHicTh BH3Hauayu 4depe3 28 IHIB micis ocime-
HIHHS 32 JOIIOMOT'0I0 TIEPEeHOCHOTO TpMJIaly yJIbTpas-
ByKkoBoi miarHocTuku (Y3]]). 3a BciMa MOpPOCHHMHU
CBMHKaMH CIIOCTEPITajH i, 3a THXKAEHb 110 OTOPOCiB, iX
TIEPEBOIMIIN B OKPEMi OOKCH.

BuzHauanu Taki MOKa3HUKU: JICHb MMOYATKy OXOTH
(mHIB), TpUBaNiCTh OXOTH (TOIWH), YaCTOTA HACTAHHS
HacTynHoi 0XoTH (%), 9actora mopocHocTi (%).

CTaTUCTUYHUI aHaji3 TPOBOJIMIH 33 JOIIOMOTI'OF0
tabnuunoro pexakropa MS Office Excel 2019.

PesysabTaTH gociaigxkens Ta ix anajis. byio Bu-
3HAYEHO JICHb HACTAHHS OXOTH IiCJIsI BBEJCHHS allbTpe-
suny (puc. 1).

BcTaHoBIEHO, 1110 3aCTOCYBaHHS KOMOIHOBaHOT
FOPMOHAIILHOT 00pPOOKH (AIbTPEHOreCT 3 MPOCTATIIaH-
quHOM 200 DCI' BigNOBITHO) 3MEHIITy€E THTEPBAT MiXK
OCTaHHIM BBEJIEHHSM albTPE3WHy Ta HACTAHHIM
oxotu. Kpami pesynbrat Oynu orpumani y 11 mocoin-
Hilt rpymi: 100% TBapuH Manu 03HAKM 0XOTH Ha 3-4-i
JICHb TICJIsl 3aCTOCYBAaHHs AIBTPE3UHY, CEPEIHE 3HA-
yeHHs ckiaio 3,33+0,148 auis. Y 11l rpym, y 93,33%
BiAmOBiAHO Ta 45,45% miACBUHKIB BiAOyJIOCT Ha-
CTaHHs OXOTH Ha 4-i 1 5-if IeHb 13 cepeHIM 3HAYSHHSIM
4,50+0,283 Ta 4,21+0,194 106u BigmoBigHO.

3a JI0OMOroI MPOBEIECHOTO OIHO(GAKTOPHOTO
JUCTIEPCIHHOTO aHaNi3y OyII0 BU3HAYCHO TaKi CTATHC-
THYHI apaMeTpH, SIK CyMa KBaJIpaTiB, CepeIHbOKBAI-
parudHe 3HaveHHs, F-cTatuctuka ta KoedilieHT aere-
pMiHamii.
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Puc. 1. Po3nodin nepegipsemux cuHOK Nicis 3aCMOCYB8AHHA PI3HUX CXeM CUHXPOHI3AYil OXomu

L11i 3HaYCHHS BUKOPUCTOBYIOTHCS IS OLIHKK CTATHCTUYHOT 3HAUYIIIOCTI BIULTHBY BUKOPUCTAHHS PI3HUX CXEM
CHHXPOHI3aIlii OXOTH Ha MiHJIUBICTh 4acy HACTaHHs OXOTH (TadI. 2).

Taomuus 2
BIuinB 3acTOCYBaHHS Pi3HUX CXEM CHHXPOHI3allii 0XOTH Ha MIHJIHMBICTh YaCy HACTAHHS OXOTH
IToka3HHUK SS | df | MS Foospax. a
JleHb HacTaHHS OXOTH IICJIsI OCTAHHHOT'O BBEJICHHS AJIbTPE3UHY 8,48 | 2 | 4,238 | 9,01*** | 35,3

BcraHOBII€HO BipOTiIHUI BIUIMB 3aCTOCYBaHHS Pi3HHX CXEM CHHXPOHI3aIlii OXOTH Ha MIHJIMBICTH Yacy Ha-

CTaHHS OXOTH, 9acTKa BIUTUBY ckiamgae 35,3%.

HaCTyHHa Ta6J'H/ILI$[ IpeAcTaBJIsI€ pE3yJIbTaTH ,I[OCJ'Ii,I[)KeHH?[, B AIKOMY 6yJ'IO BUBYCHO BIUIMB BBCJICHHS aJIBTPC-

3UHY Ha 0XOTy (Tabd. 3).

Tabmurs 3
[Toka3HUKH BIATBOPEHHS CBUHEH 3a PI3HUX CXEM CHHXPOHi3allii 0XoTH
I'pyna tBapun
INoxa3uux I (Kom;ploOm)Ha) (JZ[OCJIIIiI[Ha) I (ﬂ(lCi]i}j[Ha)

(n_ ) (n:12) (n_ )
JleHb HacTaHHS OXOTH H'iCJ'I}I OCTaHHBOTO 4,5040,283 3.3340,148%* 4,140,194
BBEJ/ICHHSI QJITPE3HHY, JIHIB
TpuBaTicTh OXOTH, TOJAUH 27,43+1,98 26,06+£2,27 25,55+2,33
YacToTa HACTaHHS OBTOPHOI 0XOTH, % 60,00 58,33 35,71
YacroTa HACTaHHS OPOCHOCTI, % 40,00 50,00 92,86

Y KOXHI# TpyIIi BU3HAYAIH HACTYIIHI ITOKa3HUKU:
JIeHb HACTaHHS OXOTH MICIIsl OCTAHHBOTO BBEICHHS aJlb-
Tpe3uHy (B IHAX), TPHBATICTH OXOTH (y TOAHMHAX), Yac-
TOTa HacTaHHS ITOBTOPHOI 0XOTH (y BiICOTKax) i yac-
TOTa HAaCTaHHS MOPOCHOCTI (Y BiJICOTKAX).

PesynpTati moka3yroTh, IO B 000X JTOCIITHHUX
rpynax (II Ta III) 6yno BHSBIEHO CTaTUCTUYHO 3HA-
qyIli 3MiHU B JICHb HACTAHHS OXOTHU IICISl BBEICHHS
aNbTPE3NHY, B MOPIBHAHHI 3 KOHTPOIbHOIO Tpymoro (I).
Takok criocTepiranacs 3MiHa TPUBAJIOCTI OXOTH y J0-
CIITHUX Tpymax.

YacToTa HacTaHHS TIOBTOPHOT OXOTH 1 4acTOTa Ha-
CTaHHS TIOPOCHOCTI TAKOK BiPI3HSUINCS MIXK I'pyIIaMHy,
ajie BIIMIHHOCTI HE OYJIM CTATUCTUYHO 3HAYYLIUMH y

BCIX BAMNAIKaX.

OTxe, HaMU JIOBEICHO BIUTHB 3aCTOCYBaHHS KOM-
6iHOBaHOI TOPMOHAILHOI OOpPOOKM (AJIbTpEHOTeCT 3
npoctarnasanaoM abo OCI BiIMOBITHO) HA TAKU# MO-
Ka3HUK BIJITBOPEHHS CBHHEH, SIK JICHb HACTAHHS OXOTH
ITiCJISt OCTAHHBOT'O BBEJICHHS aJbTPE3HHY.

BucHoBku. BcTaHoBI€HO, 110 3aCTOCYBaHHS
KOMOiHOBaHOI TOPMOHAIBLHOI 0OPOOKH (aTbTPEHOTECT
3 mpocrarmagguaoM a6o OCI' BiAmoOBigHO) 3MEHIIYE
IHTEpBaJl MiXK OCTaHHIM BBEJICHHSM aJbTPE3UHY Ta Ha-
cTaHHAM oxoTH. Kpamii pe3ynsratén Oynu oTpuMaHi y
II nocnigniit rpymi: 100% TBapuH Manu 03HAKH OXOTH
Ha 3-4-if 1eHb mICIIA 3aCTOCYBaHHS allbTPE3UHY, cepe-
nHe 3HaueHHs cknano 3,33+0,148 muis. YV 11 I rpym,
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y 93,33% BignoBigHo Ta 45,45% miAcBUHKIB BimOy-
JIOCSI HACTAHHS OXOTH Ha 4-# 1 5-f JeHb 13 cepemHiM
sHaueHusM 4,50+0,283 Tta 4,21+0,194 nobu Bigmo-
BigHO.
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AHoTanis

VY crarTi BHUCBITICHO IOCIIKCHHS BUBYEHHS POJIi CKYJBOTYPH y CEHCI 1IGHTUYHOCTI B MICHKOMY ILIa-
HyBaHHI. PO3IJISHYTO apXiTeKTypHO-TIJIaHyBaJIbHI 3aKOHOMIPHOCTI CKYJIBITYPH y MOUIYKaX 1IEHTUYHOCTI MiJ| Yac
(dhopMyBaHHS TPOMAJACHKUX MPOCTOPIB MicTa. Pi3Hi apXiTeKTypHI 3aCO0M YTBEPIKCHHS iICHTUYHOCTI BCTAHOB-
JICHHS CKYIBITYPH, SK SAKICHOTO €JIEMECHTa BiHOBIICHHS MicTa Ha mpHKiani M. [BaHo-OpankiBchka. Po3rarmry-
BaHH SK aCIeKTy IPOCTOPY, AKAN 3alHATHI YMMOCh a00 KIMMOCH 1 Ma€ BUMipH 3Ha4CHHS I[IHHOCTI Ta MicIle, Je
B3a€MOJIIIOTH (DYHKIIiS Ta 3HAYECHHS MpocTopy. JoCTHimKeHHS poJli MiCBKOI CKYNBITYpH y (POPMYBaHHI MOUYTTS
IICHTUYHOCTI B Cy4acHOMY ypOaHi3Mi, Ta HEOOX1HOCTI BUBUCHHS ii icTOpil, IepeIyMOB Ta IPUIHHH X MOSBU B
MICTI.

Abstract

The article highlights the study of the role of sculpture in the sense of identity in urban planning. The archi-
tectural and planning regularities of sculpture in search of identity during the formation of public spaces of the city
are considered. Various architectural means of establishing the identity of the installation of the sculpture as a
quality element of the city's restoration on the example of the city of Ivano-Frankivsk. Location as an aspect of
space that is occupied by something or someone and has dimensions of value value and where the function and
value of the space interact. Study of the role of urban sculpture in the formation of a sense of identity in modern

urbanism, and the need to study its history, prerequisites and reasons for their appearance in the city.
Kiro4oBi cjioBa: MichKa CKyJIBITYpPa, MICHKHA POCTIp, IICHTHIHICTD, (hopMa.
Keywords: urban sculpture, urban space, identity, form.

Beryn

BakMBOIO 03HAKOK CKYJIBITYPH TI'POMaJICHKHX
MPOCTOPIB HAILIOTO Yacy cTalla akTHBHA PEKOHCTPYKILis
BEJIMKUX MICT, 30KpeMa IXHIX LEHTPaJIbHUX 1CTOpUY-
HUX paiioHiB. BenmkomacmTabHa pPEKOHCTPYKIIiS
LEHTPIB HEOJMIHHO IPHU3BOAUTH M0 PaJUKaJIbHOT
Tpanchopmarlii iCTOPUYHOTO TOBKULIS, 3HAYHOT 3MiHU
YMOB JKHTTS HACENICHHsI, TI00ai3aIii Ta miABUIICHHS
CYCIUIBHOTO 3HA4YEHHs NMPOOJIEMH OXOPOHU KyJbTYp-
HOi crmaamuHd. CollianbHO-KyJIbTypHE 3HAUCHHS Ta
CTPYKTYpHa CKJIAIHICTh ICTOPUYHUX MICBKHUX TPO-
MaJICEKHX IIEHTPIB, @ TAKOK OCOOJIMBOCTI IXHBOTO Oa-
raTro(QyHKI[IOHATHHOTO Ta 00’ €MHO-IIPOCTOPOBOIO PO-
3BUTKY BHMAararmTh 3HAYyHO TJIMOMIOTO HayKOBOT'O
OOTpYHTYBaHHS apXiTeKTypHHX Ta MPOEKTHO-IUIA-
HYBaJbHHX PillIeHb.

ADpXITeKTYpHI BJIAaCTHBOCTI CKYJIBITYPHOI IIIa-
CTHKH I'POMAJICHKHUX IIEHTPIB MICT € MaTepiani30BaHUM
BHPA30M TPHUBAJOTO ICTOPUYHOTO PO3BUTKY KpaiHM i
BiJOOpaKalOTh 3MIHH TOJITHYHUX, COIIAJIbHIX Ta €KO-
HOMIYHHMX YMOB 1 YHHHHKIB. [cTOpIs CBIMUNTD, 1110 TPH-
BaMii mpouec (GopMyBaHHS MICBKHX TIPOMaJICBKHX
LEHTPIB TICHO MOB’SI3aHUI 3 1CHHO-TTONITHYHIMH ITe-
PETBOPEHHSIMHU y cycniibeTBl. OTXe, € HarajbHa I10-
Tpeba y pO3BUTKY Ta YAOCKOHAJIIEHHI Teopii apxiTek-

TYpH 3 BpaxyBaHH;IM HOBHX 3HaHb II010 3aKOHOMIipHO-
CTEH PO3BUTKY MICT Ta TXHIX CTPYKTYpHHX CKJIaJI0BHX,
30KpeMa IpOMaJICbKHX IIEHTPIB.

ChoroiHi nepeBakHa OiIbLIICTE HAYKOBHX POOIT
3 BUBYEHHS CKYJBITYPHU B apXiTEKTypi IPOMaJICBKUX
HPOCTOPIB MiCTa HAJNEXKUTh 10 (YHKIIOHAIBHO-THIIO-
JIOTIYHOTrO ab0 ICTOPHUKO-MUCTETBO3HABYOTO HATIPSIM-
KiB. 3HaYHO MEHIIIE aBTOPIB PO3IJISAAIOTH y3arajJbHEeH1
KYJBTYpOJIOTIUHI acleKTH Teopii apxXiTeKTypu i3
ypaxyBaHHAM 3MiH 1 peaJbHOCTEH, XapaKTepHUX IS
mouaTky XXI cr. Came Ha ypaxyBaHHI X OCOOIMBO-
CTEH I'PYHTY€ETHCS 11€ TOCITIHKEHHS.

MeTolo 1BOr0 JOCHIPKEHHS € BHMBYEHHS pOJIi
CKYJIBIITYD y CEHCI 1I€HTHMYHOCTI B MIiCBKOMY ILIa-
HyBaHHI, a METOJIOM JOCTiKEeHHsI OyB OIJISA[ JliTepa-
Typu. Pesyibratu mokasymTh, IO CKYJBITypa
BiZlirpae BaXXJIMBY poJb y cTabimizanii abo pyiHyBaHHI
3HAYCHHS 1IEHTHYHOCTI B MICTi.

OcHoBHA YacTHHA

3-nOMDK ~ KyJBTYpOJIOTIYHUX  KaTeropii Mwu-
CTEUTBA Ta apXiTEeKTypH BHIULIETHCS YHiBEpCaIbHE
MOHATTS “IAEHTHYHICTE” (BiJI JIATHHCHKOTO clloBa idem
— TOTOXHE), SIKE XapaKTepH3y€e B3aEMOJII0 OKPEMOi
0co0HCTOCTI ab0 CIUIBHOTH 3 apXiTEKTYPHUM JIOBKIiJI-
nsim. Le 3aranibHe TOHATTSI Ja€ MOKIIMBICTD O1JIBIII TOC-
KOHAJIO, MiJf HOBUM KyTOM Ta y IIMPIIOMY [iarma3oHi
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PO3TIISTHYTH TIpo1iecH (HOPMYBaHHS MiCHKHX TPOMAJICh-
KHX IIEHTPIB Yy 3B’s3KY i3 30€peKeHHSM IXHBOTO iCTO-
pHUUYHOTO KOHTEKCTY [1].

Baxxnueum «(popmaTom» mpeAcTaBIeHH 00pa3iB
MUHYJIOTO (i He JIMIlle MUHYJIOTO0, a HaBiTh ifeanizoBa-
HUX YSBIICHb PO Cy4YacHWU 1 MaiOyTHIN CycminbHUI
Jal Ta CIOoCi0 KHUTTS) € TAKOXK CUMBOJIIYHHIA TPOCTID,
0c00JIMBO — MICBKHH MPOCTIp.

SIk BimOMO, CKYJIBITYPA, SIK BHJ MHCTELTBA, CTBO-
proe 00’eMHI XyA0kHI (popMHu y peasbHOMY MPOCTOPI.
Ii o6’ext - MEpEeBXHO JIIOIWHA, JUIIE 1HO.I
AHIMAJIICTHIHUNA JKaHp, IIe piAmie — HATIOPMOPT YH
nei3axx. Po3pi3HAIOTE ABa PO CKYJIBITYP — KPYTY 1
penbedny. OcTaHHS pO3TAIIOBYE 00’ €MHE 300paKCHHS
Ha MEepreHIUKYIApHIA N0 uomwHu tiHil. Kpyrna x
CKYJIBIITYpa SIBJISIE COOOI0 TPUBUMIPHY MOJENb (CTa-
Tys, Tpyna cTaTyi, O10cT), IKy MOXKHA OTJISIJaTH 3 pi3-
HHX KYTIB.

KosxeH mam’siTHUK — 1€ MUCTEUbKUH TBip. Bin
Mae OyTH NMEpEeKOHJIMBUM, BIUIMBATH Ha JIIOACH, 3My-
IIyBaTH 3yIHHUTHUCS 1 3alyMaTHCSL.

Cuna CKyJBOTYpH B TOMYy, IO II€ YBIiYHEHA
nam’siTb. [HOAI CKyJIBIITYpH CTaBISATH, a MTOTIM 3HOCATh
AK TOTPiOHY ab0 HemoTpiOHy mam’ ATk [2].

[HIMMMY QyHKOIIME CKyIBITYpH MOXKHA HAa3BaTH
KOHIICTITYaTi3aIlif0 maM’aTi K KaTeropii mepeocMmuc-
JeHHs TemmopainbHocTi. TyT ais MUcTenTBa 3’sB-
JISIETHCST HEOOMEKCHHI MPOCTIip, aKe BOHO, IO CYTI,
MPOTHCTOITh Yacy, € 3ac000M, [0 KOMYHIKYE uepe3 yac
1 mo3a yacom.

«MicTo — 11e TUCKYpC, BOHO € HACIPaBJli MOBOIO,
BOHO PO3MOBJISIE 31 CBOIMH MEMIKAHISIMHU, 2 MH PO3MO-
BIIIEMO 3a JIOTIOMOTOI0 HAIIOTO MICTa, IPOCTO MEIIKa-
1091 B HBOMY, XOJISTYH BYJIUIISIMHU, IUBJISTINCH HA MICTO.
Ta mpoGema — B ToMy, 00 i3 1i€i cyTo MeTadopraHOT
cTamii BUHTH Ha Take 3MICTOBHE IOHATTA, K MOBa
MicTa. JIerko rOBOPUTH PO MOBY MicTa MeTapOPUUIHO,
SIK TOBOPSITH PO «MOBY KiHO» 200 «MOBY KBITiB». Alle
CIpaBXHi HAYKOBUI NPOPHUB CTAHETHCS, KOJIM MOXKHA
Oysie TOBOPUTH NPO MOBY MicTa He MeTadopuyHO, a
Tak, sk dpeiia, KoM MEeplIMM 3arOBOPUB MPO MOBY
CHOBH/IiHb, 3BUIHHSIOUH II€ MOHSTTS Bifl HOTO MeTado-
PUKH ¥ Hajaro4un HoMy peanbHoro 3MicTy. [lepen Hamu
Ta X IpodIieMa: AK IepelTH Bix MeTadopH 10 aHATi3Y,
KOJIM TOBOPHMO IIPO MOBY MicTay [3].

Po3BuTOK MicTa BUpa)XaeThCs HE TUTBKH Y (i3Hd-
HHX 3MiHax IpOCTOpY, aje i depe3 MpoayKyBaHHS Ta
3MiHy CHIMBOJIIB 1 00pa3iB, acomiamniii i HapatusiB. HuHi
3MiHM BiIOYBAIOTHCS IIBUIKUMH TEMIIAMH BHACIIIOK
nporieciB raobamizarii ta iHdpopmaTH3allii, sKi 3yMo-
BWJIM PO3BUTOK MYJIBTHKYJIBTYpai3My, IO TPOHHKAE
y MICBKHH MPOCTip MepI 3a Bce depe3 Mirpamii Hace-
JICHHS Ta PO3BHUTOK 3aC00iB KOMYHIKAIIii.

OnHuM 13 IposiBiB TpaHchopMarii COioOKYIBTYP-
HOTO TPOCTOPY MICT € PO3BHTOK CKYJIBIITYpPHOTO MH-
CTEUTBA, fKE, K MUCTEIbKa NPaKTHKa, Ma€ TPHUBAILY

icTopito, aje yBary HayKOBOi CHIUILHOTH OTPHUMAJIO
JMIIe y Ipyriil monoBuHI XX CT.

Sk yxe Oyno cka3aHo, y poOOTI BU3HAYAETHCS Ta
BUKOPHCTOBY€ETHCS MOHATTA “IJEHTHYHICTD Y HOTO 3a-
raJbHONPUHHATOMY 3HaYCHHI IS 3’ICyBaHHS BILIUBY
ICTOpUYHHX, KYyJIbTYPOJIOTTYHHUX, MEHTAJIbHUX,
COLIaJIbHUX Ta 1MCHHO-TIONITUYHHUX MEepPEeIyMOB Ha
(opMyBaHHS Ta CHPUHHATTS CKYJBINTYpU B apXiTek-
Typi TPOMaJICEKUX LEHTPIB MIiCT Y IEBHUN ICTOPUIHAHN
nepio po3BUTKY. OTHIM i3 IPUKIAIiB € MicTo [BaHO-
OpaHKiBCHK.

Haii0inpmioro miHHICTIO TYT € iCTOpHYHAa aTMO-
chepa [EHTPAILHOEBPOIEHCHKOTO  IMPOBIHIIIHHOTO
MiCTa, a He CYLUIbHI KBapTaJd JaBHKOI 3a0yJI0BH YU
BU3HAYHI MaM’SITKH apXiTeKTypu. Yci AaBHI MaHIIpiB-
HUKH Y MOJJOPOKHIX HOTaTKax 3raJyBaJld PO BEIHUKY
KUTBKICTh CaJliB Ta KBITHHKIB y IIbOMY MicCTi. Bripomosaxk
OCTaHHIX JBOX CTOJITH MiCbKa Bilaga 0coOJIMBO n0aia
PO O3€JIEHEHHS BYJIMIb Ta 3aKjIaJaHHS NapKiB 1
CKBEpiB, IKUMHU MIJTYEMOCS # OCI.

MicTo HeBenmuKe, ajge TyT MOKHA 3aTpPUMAaTHCS
HaJIOBrO, MHUJIYIOUNCh CEHTHMEHTAJILHUMH (parMeH-
TaMH €BPOIICHCHKOI apXiTEeKTypH, Orsfalodn Oaraty
KOJICKI[II0O CaKpaJIbHOTO >KHBOIKCY XYyIOXHBOTO MYy-
3€10 UM 3aHYPHUTHUCH y aTMOc(epy MUCTEIBKHX Tajiepeit
Ta YUCEJIbHUX CYBEHIPHUX KPAMHHYOK, JI€ [IPOJIAIOTHCS
YHIKaJbHI BUpOOU HapoaHUX MaiicTpiB. OTxke, Oyayun
YaCTHHOIO BENUKOi YKpaiHu, DpaHKIBCBK € LIJIKOM
YHIKQJIbHOIO TEPUTOPIELO.

BrponoBxk KUTBKOX CTOJITH TYT JKHJIM Pa3oM
VKpaiHIl, TOJSIKH, €Bpei, BipMEHHW, HIMIN, YeXd Ta
pocisHu. Ycs [ TalnibKa MONITKYJIETYPHICTh, OJHO-
YacHE CIHIBICHYBaHHS pPIi3HUX Halild, BipOCIIOBiJaHB,
MOB Ta ICTOpIH, SIKi XKWJIM MOPYY HE 3alepedyrodd, a
30aradyioun OJWH OJHOTO, IWBOBIXKHUM YHHOM
TIOETHYETHCS 3 TUM (PAKTOM, 110 cydacHUi PpaHKIBCbK
— OJIHE 3 «HAMyKpaiHCBKILINX» MIiCT YKpaiHH.

IneanbHe Micto noTpedye ineansHOI wrony. Ta-
kMM Oyim MipkyBaHHs craHuciaBiBuiB y XIX
CTOJIITTI, KOJIX MICTO OCTaTOYHO BTPaTWio (GOPTHU-
¢ikauii i CTPIMKO 1MOYaJI0 BUXOIUTH 13 CBOIX MOYATKO-
BUX MeX. Tam, Jie Iie HelaBHO Oyiu YKpIIUICHHS, y
1870 pori chopMyBaH IIJIOMNIY, KA TMOCTYIOBO Tepe-
TBOPHJIACS Y HAlBUIIyKaHIIINK CKBEP.

Toukoro 300py, sika Hajana i IDIOMIi, 1 HABKO-
TumHIM OyIuHKaM, i KBITHHKaM Maibke KIacHYHOT
MEPCIICKTHBH, CTaB MaM ATHUK AnamMoBi MinkeBudy,
HABUIATHIIOMY TIOJILCBKOMY TIOCTOBi. BiH BBa-
JKAETHCSl HAMCTAPIIIMM 332 YacoM CIIOPY/DKEHHS 3pa3-
KOM MiChKOI CKYJIBITYpH B MICTI Ta Mai)Ke OJIHOTO-
JIOCHO BCi BH3HAIOTh HaWBIANIIIUM MOHYMEHTOM.
[TamM’ITHUK BOMCY€ETHCS B apXiTEKTypHE OTOYEHHS, a
TaK0X HAHOUTBII HAOIKEHUH JI0 TPAIUIIIHHUX €BPO-
MeHChKUX MOHYMEHTIB.
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Ham'smuux Adamosi Miyxesuuy, Cmanucnagis, 1904 p.

INosbchKka rpoMaja MiCTa, MaM ' ITAF0YHU KOJIUIITHIO
Benny CTaHUCIIABOBA, IyKE OMO3MIIIHHO CTABUIACS JI0
aBCTpilichKoi Biiaau. ToMy BCTAaHOBJICHHS IIaM SITHUKA
BEJIMKOMY TOETOBI 1 mpopokosi [losbIii mMano ocod-
JMBe 3HaueHHs. 3i0paHi MOXEPTBYBAHHS JIO3BOJIMIIN
OTOJIOCUTH KOHKYPC, Ha SIKOMY II€pEMIr CKyJBITOp i3
KpakoBa Tameym BnoTHUIBKWIA, a TaKOX MPUIOATH
Jutst Oy iBHUIITBA CKYJIBITYPH BiCIM TOHH iTaTiIHCHKOTO
Kappapcbkoro MapMmypy. Ilan brnoTHunekuii npu po-
00Ti BUKOPHCTOBYBAaB MOCMEPTHY MacKy MilkeBuya.
[TaM’ATHUK Ha eJeTaHTHOMY I €IECTaNi BIAKPHUIHU J0
cOTO1 pivyHUIN 3 AHSA HapomkeHHs Mirnkesuua — 1898
poui. ITig yac ykpaiHChbKO-I0IBCHKOT BitiHu 1918-1919
POKiB MapMypoBa (irypa Oyna CyTTEBO MOIIKOKEHA.
Tomy y 1930 pomi moJsIKK BiTHOBIIIN HOTO Y OpOH3I.

3 Toro yacy nam ' SITHUK MillkeBHYa IepeTBOPHUBCS
Ha BO)XJIMBUI CUMBOJI MICTa B IKOMY ITO€T HIKOJIM i HE
0yB. Y poku [Ipyroi cBITOBOI BilfHM TaTPiOTH MiCTa ITe-
pexoByBay OpPOH30BOIO IMOETa y TAEMHOMY MICIIi,
11100 y KOJTHOT 3 BOPOT'YIOYHMX CTOPiH HE BUHUKIIO CIIO-
KyCH IepeIuIaBuTH OpPOH3Y Ha CHaps/IHI T'iIb3u.

V pansHcbki yacu MilKeBUY, SIKOTO J03BOJISLIA
BIIIAHOBYBATH PAJITHCHhKA BJa/ia, CTAB MICHKUM YIIHO0-
JIeHLeM. Pi3Ko KOHTPACTyI04H 3 COLIaIICTUYHOIO ecTe-
THKOIO, BiH HaJlaBaB CKBEPOBI JIIOSHOTO, €BPOICHChH-
Koro mapmy. JloBKoja mam’sTHHKA IOCI TYJIHTHCS
BEUIpHE POMAHTHUYHE XXUTTS, JABOYKH TPAIUIIIIHO
OKYIOBYIOTh 3aKOXaHi MapH, a caM CKBep (paHKiBCh-
KAM CJICGHTOM Ha3WBaBCS «IUIANl», IO MOXHA
ACOINIOBATH 5K 3 TMOJBCHKUM IUIAI (TUIOINA) , TaK 13
HE3MIHHHMM IIameM Opon3oBoro Minkesuua [4].

Tomy moTpiOHO cKa3aTH MPO TEHISHIIIT B MiChKil
CKYJBITYDI, aJpke B Cy9YaCHHX YMOBax CBOOOIH CIIOBa
Ta TBOPYOCTI MiChKa CKYJBITYypa CTana BimoOpaxaTu
BIOI00AHHS CYCIIBCTBA, HOTO COLIOKYIBTYPHI IiH-
HOCTI W Mojeni MOBENiHKH. Y MiICBKiH CKyJIBITYpi
CBOTOJICHHS BiioOpaskeHi Ti imei Ta oOpaswm, sKi Hace-
JICHHSI MICT XOue 0ayuTH B MPOCTOPOBOMY OTOUYCHHI
CBOTO HTTSI.

TakuMm YMHOM, CydYacHa MpPaKTHKA YKPaiHCHKOL
CKYJIBIITYPH HIATBEPIUKYE ii BUCOKMH TpodecioHaizM
1 aKTUBHY 1HTETPAIlIO IO €BPOIEHCHKOTO XYI0KHBOTO
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IpOIecy, a MiCbKa CKYJIBITypa ACKJIApyeE, IO CUMBO-
JJaMH YKpaiHCBKOI KyJIbTYpH.

[HIMMH QYHKIISIMU CKYBOTYPH MOXKHA TaKOX
Ha3BaTH KOHLENTYaJi3alilo maM’sTi sK KaTeropii, me-
PEOCMUCIICHHSI TEMITOPAILHOCTI. AJI’KE BOHO, IO CYTI,
MPOTHUCTOITh Yacy, € MEI€I0, 1110 KOMYHIKY€E 4epe3 yac
i 1M03a yacoM. Y Takux CKyJBITYypax HapajeibHO 3 Mo-
IIYKOM HAI[IOHAJNBHOT iiel, TepOoiB 1 BIACHOI iAeHTHY-
HOCTI, BIIPOKEHHIM YKPaiHCHKHUX TPAIUIIiH Ta KyJb-
TypH, mo Oymo myxe akryambHO B 90-x pokax XX
CTOJITTS, BiJOOpa3miIMCh OCOONIMBI CHMMATIi 0 TIeB-
HUX JIITEpaTypHUX 1 KIHOTEPCOHAXIB, IO 3HAWILIN
BIITYK y AyIIaX Cy4acHUX YKpaiHIiB [5].

[lix KyJnbTYpHUM MOTEHLIAJIOM MiCTa MH pPO-
3yMI€EMO 3/1aTHICTh MiCHKOi CIIUIBHOTH JIO PO3BUTKY 4e-
pe3 ycBimoMieHHs camoro cebe. [lepexin mo Takoro
PO3YMIHHSI HEOAMIHHO O3Ha4ae, IO Bin (HOpManbHOI
iHTepIpeTanii KyJIbTypH SK YOTOCh 30BHILIHBOTO, 10

.‘ = :

Tlam ’amuuii 3nax cmpadenum yKpaincoKum Hayionaricmam y yeHmpanoHiu uacmuni micma leano-@Dpankiecoka

Bonogumup JloBOeHIOK 300pa3uB y CKyJIBNTYpi
OJTHOTO 31 CTPayeHUX MaTPIOTIB — 3 pyKaMH 32 CIIMHOIO
Ta MIIIKOM Ha T0JIOBi. 3HaUHa YaCTHHA aKTUBHHX MEII-
KaHIIiB MiCTa CIIPUHHSUIN 10 pOOOTY SIK HEBUPA3HY Ta
YeKaJdd Ha BCTAHOBJEHHsS OLTBII NPOMOBHCTOTO Ta
KOHKPETHOTO NaM’siTHUKa. Ha 1macTts, cKyasnTypy 3a-
o, HeckopeHa mocrtarh marpiora 3MyIIye ysB-
JISITH, IOIyMYBATH 1 CIiBIEPEeXUBATH [6].

Hepinko ix pyiiHy[OTb, K HeBIaJl MPUKIaIH, 1
3rajlyloTh JIMIIE Ha CTOpIHKaxX MiJPYyYHUKIB YU
criemiaaizoBanoi Jitepatypu. Jleski BiJIHOBIIOKOTH,
HE3BaXKAIOYM Ha Te, IO Yac 1M030aBUB X KOJIHMIIHBOT
Kpacu i mpuBabimBocti. Kimacugikamis ckymsnrypu
Jala HaM MOJKJIMBICTh BH3HAUUTH TPHHAJIEKHICTH
KOHKPETHOI 3 HUX JI0 TIEBHOI IPyIH 3 MOAI0HMMH O3HA-
KaMH, CIIPOCTHBIIM B MaiOyTHbOMY B HPaKTHIHOMY
BIZIHOLIICHHI NPOEKTYBAaHHsI HOBUX TEPHUTOPIH Yy Mpo-
CTOpI MicTa, y TEOPETUUHOMY: MiJIroTyBaTH 0asy st
JIETATLHOTO BUBUCHHSI TaM ATHUKIB y B3a€EMO3B 3Ky i3
cepenoButieM [7].

BucHoBku

Pyxaroumch BiJ aHTporoMopdizoBaHuX Yoco0-
JIeHb KOJICKTMBHOI MmaMm’siTi A0 aObcTpakmii i 6e3mpen-
METHOCTI, 3aJTy4arouH JI0 JiajJory aBJUTOPIiI0, CKYJIbII-
Typa B MICBKOMY CEpPEIOBHIII OCMHCIIOE i KOHIEI-
Tyamizye mam’siThb, LIyKae Uil Hei HOBY €CTETHUKY Y
MPOCTOPI Ta 1032 HUM.

YOro MOXHA JIMIIE TOMYYUTHCSH, MH POOMMO CIIpOOy
TIEPECYHYTHCS B CYTHICHY IHTEPIIPETAIIO KyIBTYPH SIK
MICBKOTO CBITY. Bke ToMy nporpama po3BUTKY KyJib-
TYpH MicTa He MOKe ITHOPYBAaTH CTaH i XapakTep Micb-
KOT'O CepeIOBHIIA B ii MUHYJIOMY i ChOTOJICHHI.

HecrangapTHo 10 TeMH mam’sTi mpo 3aru0Oiaux
IiTIHIIOB aBTOP CKYJIBITYPH CTPAueHHUM NaTpioTaM B
IBano-®pankischky Bonomumup JlosGemiok. Ii Bera-
HOBIIM y 2003 pori B maM’sTh TPO yKpaiHIIB, po3-
CTPUIAIHUX HIMEIPKUMH OKYTaHTAMHU i 9ac IMocTa-
HOBKH omepetn SpocnaBa bapamua «Illapikay y
CranicnaBiBcrkoMy TeaTpi iMeHi IBana @panka.

Toni naretn apemtyBanu monan 140 risggadiB y
BHIIIMBaHKax. 17 mucromnana 1943 poky Hemomaik Te-
aTpy 27 matpioTiB po3cTpuUIN. Y MiJHDXOKI CKYJIbII-
TypH BUKapOyBaHO MHEpeJiK iMEH Ta Mpi3BHUIL CTpade-
HUX THarpioTiB. HuHI Bynuis Te)x Ha3BaHa Ha IXHIO
yecth — CTpayeHnx HarioHanicTiB.

Xopommii TpoMaJChbKUH TMPOCTIp — TOH, SKHH
BifoOpaxkae Pi3HOMAaHITHICTH Ta CIIOHYKA€ JIIOJCH 10
CIIUTFHOTO JKUTTS, CTBOPIOIOYM HEOOXITHI YMOBH LIS
CTaJIOCTI, III0 320X0YY€ Jro/Iei Oyt Ha Byumi. L5 sxu-
BYUiCTb IIPOCTOPIB, MpuBadioe moaei. Te, mo rapan-
TY€ IO JKUBYYICTh — [1€ MOXJIMBICTH KOPHCTYBATHUCS
MICHKMMH IIPOCTOPAMHU PiZHHUMH CIIOCOOaMHU.

3BiJICH BUTIKAE IIepIIa Ta rOJIOBHA Cy4acHa TEH-
JCHISI 10 MPOEKTYBAHHS CKYJIBITYP y TPOMAJIChKHX
npocropax. [ligxiz, skuii HaliIeHni Ha Te, abu Jroan
npuiiManu Oe3nocepeHI0 y4acTh y HOro TBOPEHHI,
aJuke caMe BOHHM OyIyTbh HOTO BUKOPHCTOBYBATH, BiH
TIOBUHEH OyTH 3alpOSKTOBaHMI 3 ypaxXyBaHHSIM iX MO-
OaxaHb Ta TXHBOrOo OaueHHs. CaMe MicleBa iJeHTHY-
HICTH Hapa3i € NPIOPUTETHOIO y TPOEKTYBaHHI I'po-
MaJICBKHX TIPOCTOPIB, 0CATAETHCS IIUIIXOM CIIOCTEpE-
KEHHs ~Ta  BUBYCHHS  MICIEBHUX  KyJIbTYPHHX
0cOOJIMBOCTEH.
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Abstract
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An urgent task of modern agriculture and biotechnology is the development of new environmentally friendly
plant growth regulators to increase the growth and yield of plants and protect them from abiotic and biotic stress
factors. Synthetic plant growth regulators Ivin, Methyur and Kamethur based on pyridine and pyrimidine deriva-
tives are the most promising environmentally friendly biologically active compounds. Our laboratory, field and in
vitro studies have proven their high efficiency in growing important agricultural, industrial, and floricultural crops.
These synthetic plant growth regulators exhibit high growth-regulating activity when used at low non-toxic to
human and animal health concentrations ranging from 10-°M to 10-8M. The practical use of synthetic plant growth
regulators Ivin, Methyur and Kamethur for intensifying the growth and development of agricultural, industrial,
and floricultural crops, increasing their productivity, and improving crop adaptation to stress factors is proposed.

Keywords: plant growth regulators, pyridine, pyrimidine, Ivin, Methyur, Kamethur, plant growth and

productivity, agriculture, biotechnology.

Today, there is a great demand for new effective
plant growth regulators, which is evidenced by the vol-
ume of their sales in the world, which is approximately
1.2 billion dollars USA per year [1]. Currently, syn-
thetic derivatives of pyridine and pyrimidine are the
most promising for use as effective and environmen-
tally friendly plant growth regulators, herbicides and
fungicides [2, 3]. This review article describes the re-
sults of our previously published works [4, 5, 6], in
which the effect of synthetic plant growth regulators:
Ivin (N-oxide-2,6-dimethylpyridine), Methyur (sodium
salt of 6-methyl-2-mercapto-4-hydroxypyrimidine),
Kamethur (potassium salt of 6-methyl-2-mercapto-4-
hydroxypyrimidine) on plant growth in field, labora-
tory and in vitro conditions, crop productivity and ad-
aptation to stress factors was studied. Synthetic plant
growth regulators have been developed in the Depart-
ment for Chemistry of Bioactive Nitrogen-Containing
Heterocyclic Compounds, V.P. Kukhar Institute of

Bioorganic Chemistry and Petrochemistry of the Na-
tional Academy of Sciences of Ukraine.

Global climate change and environmental pollu-
tion are negatively impacting growth and reducing
yields of one of the world's most important widely
grown crops, sunflower (Helianthus annuus L.) [7, 8].
The effect of plant growth regulators Ivin, Methyur and
Kamethur on growth and productivity of sunflower
(Helianthus annuus L.) variety Bastion under field con-
ditions was studied in the work [4]. The growth-regu-
lating activity of plant growth regulators Ivin, Methyur
and Kamethur was compared with the growth-regulat-
ing activity of the auxin IAA (1H-Indol-3-yl)acetic
acid). It was found that the treatment of seeds before
planting in the soil with water solutions of lvin,
Methyur and Kamethur, used at a concentration of 10-
M, contributes to an increase in morphological param-
eters (length of shoot and root, fresh weight of plant and
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basket) of sunflower (Helianthus annuus L.) variety
Bastion grown in field conditions for 3 months.

The results of the effect of Ivin, Methyur, Ka-
methur on morphological parameters of sunflower
plants are illustrated in Figure 1. The average length of
shoot increased: by 8,2603 % - in plants obtained from
seeds treated with lvin, by 6,383 % - in plants obtained
from seeds treated with Methyur, by 8,1352 % - in
plants obtained from seeds treated with Kamethur,
compared to the control (Figure 1, A). The average
length of root increased: by 3,2231 % - in plants ob-
tained from seeds treated with lvin, by 20,5638 % - in
plants obtained from seeds treated with Methyur, by
9,259 % - in plants obtained from seeds treated with
Kamethur, compared to the control (Figure 1, B). The
average fresh weight of plant increased: by 124,1379 %
- in plants obtained from seeds treated with lvin, by
89,6552 % - in plants obtained from seeds treated with
Methyur, by 97,0443 % - in plants obtained from seeds
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treated with Kamethur, compared to the control (Figure
1, C). The average fresh weight of basket increased: by
90,678 % - in plants obtained from seeds treated with
Ivin, by 83,8983 % - in plants obtained from seeds
treated with Methyur, by 72,8814 % - in plants obtained
from seeds treated with Kamethur, compared to the
control (Figure 1, D).

The growth-regulating activity of plant growth
regulators lvin, Methyur and Kamethur was higher than
the growth-regulating activity of the auxin IAA used at
the same concentration of 107M. The average length of
shoot increased by 0,8761 %, the average length of root
increased by 1,33 %, the average fresh weight of plant
increased by 46,3054 %, the average fresh weight of
baskets by 61,0169 % - in plants obtained from seeds
treated with IAA, compared to the control (Figure 1, A,
B, C, D).
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Figure 1. The morphological parameters of sunflower (Helianthus annuus L.) variety Bastion grown for 3 month
in field conditions: A - the average length of shoot (%), B - the average length of root (%), C - the average fresh
weight of plant (%), D - the average fresh weight of basket (%).

The obtained results suggested that the high
growth-regulating activity of lvin, Methyur and Ka-
methur is explained by their specific auxin-like stimu-
lating effect on the proliferation, elongation and differ-
entiation of plant cells, which are the main processes of
the formation and development of plant shoots and
roots, as well on the biosynthesis, metabolism and sig-
naling of endogenous auxins in plant cells [9].

It was found that the treatment of seeds before
planting in the soil with water solutions of Ivin,
Methyur and Kamethur, used at a concentration of 10
"M, contributes also to an increase in biochemical pa-
rameters (content of chlorophylls a and b, and carote-
noids) [10] of sunflower (Helianthus annuus L.) variety
Bastion grown in field conditions for 3 months.

The results of the effect of lvin, Methyur, Ka-
methur on biochemical parameters parameters of sun-
flower plants are illustrated in Figure 2. The content of
chlorophyll a increased by 11,1659 % - in plants ob-
tained from seeds treated with Kamethur, compared to
the control (Figure 2). The content of chlorophyll b in-
creased: by 47,7819 % - in plants obtained from seeds
treated with Ivin, by 62,1236 % - in plants obtained
from seeds treated with Methyur, by 60,5887 % - in
plants obtained from seeds treated with Kamethur,
compared to the control (Figure 2). The content of chlo-
rophylls a+b increased: by 11,8394 % - in plants ob-
tained from seeds treated with lvin, by 16,468 % - in
plants obtained from seeds treated with Methyur, by
25,841 % - in plants obtained from seeds treated with
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Kamethur, compared to the control (Figure 2). A com-
parative analysis showed also that the biochemical pa-
rameters (content of chlorophylls and carotenoids) in
the leaves of experimental sunflower plants exceeded
those of plants obtained from seeds treated with 1AA,
the content of chlorophyll b increased by 28,2853 %,
the content of chlorophylls a+b increased by 4,7939 %
- in plants obtained from seeds treated with IAA, com-
pared to the control (Figure 2).

A decrease in content of chlorophyll a was ob-
served in plants obtained from seeds treated with IAA,
Ivin and Methyur, and decrease in content of carote-
noids was observed in plants obtained from seeds
treated with IAA, lvin, Methyur and Kamethur, com-
pared to the control (Figure 2). It has been suggested
that the decrease in the concentration of chlorophyll a
and carotenoids is associated with a significant increase
in the fresh weight of the plant.
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Figure 2.

The biochemical parameters of sunflower (Helianthus annuus L.) variety Bastion grown for 3 month in field
conditions: Cchl (a+b) — concentration of chlorophylls a and b (ug/ml), Cchl a — concentration of chlorophyll a
(ug/ml), Cchl b — concentration of chlorophyll b (ug/ml), Ccar — concentration of carotenoids (ug/ml).

The obtained results confirmed the possibility of
using plant growth regulators lIvin, Methyur or Ka-
methur in a concentration of 10"M for the pre-sowing
treatment of sunflower (Helianthus annuus L.) seeds
variety Bastion to increase the length of shoot and root
in the vegetative phase, as well as to increase the main
indicators of plant productivity - the fresh weight of the
plant and basket, and the content of photosynthetic pig-
ments, in particular, chlorophylls b and a+b in plant
leaves.

Soil contamination with trace elements (TES) is a
pressing problem limiting the cultivation of agricultural
crops; however, the non-food energy crop Miscanthus
x giganteus (M*g) showing a high biomass yield and
immense lignocellulose content can be grown on such
soil. The effect of synthetic plant growth regulator Ka-
methur and polycomponent biostimulant Charkor
(based on the complex of synthetic plant growth regu-
lator lvin with synthetic auxin NAA (1-naphthylacetic
acid) and natural biostimulant Emistim C containing
secondary metabolites of the root endophyte fungus
Panax Ginsed M. (i.e. a mixture of amino acids, carbo-
hydrates, fatty acids, polysaccharides, phytohormones,

and microelements) was studied when Mxg was culti-
vated in TE-contaminated soils from Vseborice (former
mining) and Chomutov (former military), in the North-
ern Czech Republic [5].

The results obtained showed that Kamethur con-
tributed to an increase in the biomass of leaves and
stems (by 57,1% and 125%, respectively), while Char-
kor only increased the biomass of leaves (by 49,5%)
when M xg was cultivated in the more polluted soil of
Vseborice (Figure 3).

Analysis of the comprehensive bio-concentration
index (a predictable indicator to access the ability of
phytoagent to accumulate multiple TESs) it was revealed
that Charkor increased the accumulation of elements
essential for plant development (EES) in leaves and de-
creased in stems the potentially toxic (PTES) elements,
by 33,3% and 11,4%, respectively, while Kamethur de-
creased stem accumulation of EEs by 11,4% and in-
creased the accumulation of PTEs by 23,3%, when
M xg was cultivated in the more contaminated soil from
Vseborice.
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Figure 3. Leaves and stem’s DW of M xg grown in the Chomutov and Vseborice soils. Different letters indicate a
significant difference between the values (p < 0.001).

Statistical evaluation of the current results and lit-
erature data illustrated the ability of Charkor to reduce
the uptake of PTEs, which is critical for converting
clean biomass to bioproducts. It can be recommended
for the reduction of PTEs uptake to biomass when the
crop is cultivated in varied contaminated soils. Ka-
methur can be recommended to increase the biomass of
leaves and stems when cultivating Mxg on various pol-
luted soils. Further research should confirm the influ-
ence of Kamethur and Charkor on the bioparameters
and phytoremediation processes of Mxg at the field
plantation level.

Rose, belonging to the genus Rosa L. of the
Rosaceae family, is a floricultural crop widely used in
the horticulture, perfumery, pharmaceutical and food
industries [11]. In our work [6], we studied the effect of
plant growth regulators Ivin, Methyur and Kamethur on
increasing the efficiency of miniature rose (Rosa mini
L.) organogenesis in vitro. The growth regulatory ac-
tivity of plant growth regulators Ivin, Methyur and Ka-

methur was compared with the activity of plant hor-
mone auxin IAA. It was shown that the effect of syn-
thetic plant growth regulators Ivin, Methyur and Ka-
methur used at concentrations of 10°M, 10°M, 10"M
per 1 liter of MS (Murashige and Skoog) medium on
the organogenesis of shoots and roots of miniature rose
(Rosa mini L.) in vitro is similar or higher than the ef-
fect of the plant hormone auxin IAA used at the same
concentrations. The synthetic plant growth regulators
showed the highest effect on the organogenesis of
shoots and roots of miniature rose (Rosa mini L.) in
vitro when used in concentrations: Ivin at concentra-
tions of 10°°M and 10-°M, Kamethur at concentrations
of 10°M and 10°M, Methyur at concentrations of 10
5M and 10’M (Figure 4, A and B). The plant hormone
auxin 1AA showed the highest effect on the organogen-
esis of shoots and roots of miniature rose (Rosa mini L.)
in vitro when used as component of the MS medium at
concentrations of 10°M and 10M (Figure 4, A and B).
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A

Figure 4. Organogenesis of shoots and roots of miniature rose (Rosa mini L.) in vitro, measured on the 28th day

of cultivation, (A): 1- control hormone-free MS medium, 2 - MS medium containing lvin at a concentration of
10-6M, 3 - MS medium containing Kamethur at a concentration of 10-6M, 4 - MS medium containing Methyur at
a concentration of 10-6M, 5 - MS medium containing plant hormone auxin IAA at a concentration of 10-6M;
(B): 1- control hormone-free MS medium, 2 - MS medium containing Ivin at a concentration of 10-7M, 3 - MS
medium containing Kamethur at a concentration of 10-7M, 4 - MS medium containing Methyur at a
concentration of 10-7M, 5 - MS medium containing plant hormone auxin IAA at a concentration of 10-7M

According to the parameters of length of shoots
(cm) per explant, measured on the 21% and 28™ days of
cultivation, synthetic plant growth regulators showed
the highest activity: Ivin at concentration of 10°M
(1,75£0,12 cm and 2,82+0,19 cm), Kamethur at con-
centrations of 10°M (2,1+0,37 cm and 2,75+0,28 cm)
and 10°M (1,8+0,24 cm and 2,87+0,17 cm), and
Methyur at concentrations of 10M (2,8+0,24 cm and
2,75+0,63 cm) and10"M (3,42+0,95 cm and 3,92+0,64
cm), respectively, compared with lower parameters of
length of shoots (cm) per explant obtained on the con-
trol hormone-free medium MS (1,0+0,57 cm and
2,17+0,33 cm). According to the parameters of length
of roots (cm) per explant, measured on the 21% and 28™"
days of cultivation, synthetic plant growth regulator
showed the highest activity: Kamethur at concentra-
tions of 10°M (2,75+0,28 c¢cm and 2,83+0,33 cm), 10°
®M (2,08+0,39 cm and 3,15+£0,33 cm) and 107M
(1,55+0,44cm and 2,83+0,21cm), respectively, com-
pared with lower parameters of length of roots (cm) per
explant obtained on the control hormone-free medium
MS (1,17+0,7 cm and 2,0+0,57 ¢cm). According to the
parameters of number of roots (pcs) per explant, meas-
ured on the 21% and 28" days of cultivation, synthetic
plant growth regulators showed the highest activity:
Ivin at concentrations of 10°M (6,0+1,39 pcs and
6,33+1,30 pcs) and 10°5M (6,16+1,37 pcs and 6,33+1,3

pcs), Kamethur at concentrations of 10°M (5,8+1,13
pcs and 6,6+1,47 pcs), 10%M (6,33+1,19 pcs and
7,83+2,11pcs) and 107M (5,88+1,28 pcs and 6,19+1,32
pcs), Methyur at concentrations of 10°M (7,5+1,49 pcs
and 7,92+2,73 pcs) and 10°M (5,95+1,25 pes and
6,65+1,5 pcs), respectively, compared with lower pa-
rameters of number of roots (pcs) per explant obtained
on the control hormone-free medium MS (3,0+1,39 pcs
and 3,5+1,27 pcs). According to the parameters of the
frequency (%) of shoot rooting, measured on the 21
and 28™ days of cultivation, synthetic plant growth reg-
ulators showed the highest activity: Ivin at concentra-
tions of 10°°M (67,75+0,93 % and 67,8+4,18 %) and 10
5M (80,17+2,74 % and 80,83+3,05 %), Kamethur at
concentrations of 10°°M (67,2+4,12 % and 73,75+3,69
%), 10°M (73,67+2,51% and 99,83+0,33 %) and 10'M
(60,67+2,61 % and 67,17+1,85 %), Methyur at concen-
trations of 10°M (87,75+3,24 % and 87,33£5,10 %)
and 107M (80,33£2,51 % and 87,5+1,41%), respec-
tively, compared with lower parameters of the fre-
quency (%) of shoot rooting obtained on the control
hormone-free medium MS (39,33£7,99 % and
53,17+4,34 %).

The plant hormone auxin 1AA showed the highest
activity in relation to the parameters of shoot and root
organogenesis, measured on the 21% and 28™ days of
cultivation, according to the length of shoots (cm) per
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explant at concentrations of 107M (2,85+0,77 cm and
2,93+0,32 cm) and for the frequency (%) of shoot root-
ing at concentrations of 10°M (60,33+1,4 % and
80,16+2,74 %) and 107M (93,17+1,55 % and
93,17+1,55 %), respectively.

The obtained results showed both cytokinin- and
auxin-like effects of plant growth regulators Ivin,
Methyur and Kamethur on the processes of elongation,
division and differentiation of the isolated plant cells,
which are the main processes of organogenesis of shoot
and root meristems of miniature rose (Rosa mini L.) in
vitro. The application of plant growth regulators Ivin,
Methyur and Kamethur for micropropagation of the
miniature rose (Rosa mini L.) through in vitro culture is
proposed.
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Xumuueckoe B3anMo ieicTere B cucteMme Ga-SrGaSe, u3y4anocs ¢ UCTIOJIb30BaHHEM KOMILICKCHBIX METOIOB

(hU3KMKO-XUMHYECKOT0 aHanu3a: auddepeHuanbHo-TepMudeckoro anaimsa (JJTA), peHTTeHOCTPYKTYpHOTO aHa-
m3a (PDA), mukpoctpykryproro ananmmza (MCA), a Taxoke onpeaeneHus IIOTHOCTH U MUKPOTBEPIOCTH; ObLIa
MOCTpOCHA T-x (1)330Ba$[ AuarpaMma. da3oBas JAuarpamMma CUCTECMbl ObLIa YaCTUYHO KBaSH6HHapHOI>'I 1 COIIPOBOK-
JAaJlaCb 9BTCKTUYCCKHUM PABHOBCCUECM U NICPUTCKTUYCCKUM MTPCBPAILICHUCM. Co CTOPOHBI Ga cucTeMBI 06pa3yeTc51
BEIpOJKICHHAs HBTeKTHKA. B cucreme Ga-SrGaSe; pactBopeHue ¢ 00enx CTOPOH He 00HAPYKEHO.

Abstract

The chemical interaction in the Ga-SrGaSe, system was studied using complex methods of physicochemical
analysis: differential thermal analysis (DTA), X-ray diffraction analysis (XRD), microstructural analysis (MSA),
as well as determination of density and microhardness; a T-x phase diagram was constructed. The phase diagram
of the system was partially quasi-binary and was accompanied by eutectic equilibrium and peritectic transfor-
mation. A degenerate eutectic is formed on the Ga side of the system. In the Ga-SrGaSe; system, no dissolution

was detected on both sides.

KJ'I]O‘[CB])IB CJIOBa: CUCTEMA, DBTCKTHKA, IEPUTCKTUKA, IJIOTHOCTb, MUKPOTBEPAOCTh.
Keywords: system, eutectic, peritectic, density, microhardness.

BBeaenue

[Tyrem u3ydeHns: GONBIIOTO KOJIUYECTBA CUCTEM,
COJIEpIKaIlMX TaJUIMH M €ro XaJbKOTe€HHIbI, ObLTH TO-
Jy4eHbl Marepuaibl ¢ (YHKIMOHAIBHBIMH CBOM-
cTBaMu. B pe3yinbTare XMMHUYECKOH PEAKLMM MEXKAY
coenuHeHussMu GaSe u SrSe ObUIO TOTYyYEHO TpoitHOE
coenunenue SrGaSe;. Kaxxaplii U3 3THX KOMIIOHEHTOB,
COCTaBIIIONINX CHUCTEMY, MPEJICTAaBIAET coO0il momy-
[IPOBOJAHMKOBBI MaTepuall C YHUKAJIbHBIMU CBOM-
ctBamu. Coenmaenne GaSe U HOBBIE (a3bl TBEpABIC
pacTBOPBI, OJIyUYEHHBIE HA €r0 OCHOBE, ABISIOTCS Ma-
TepHaJlaMU C BBICOKMMH (oTodnekTprieckumu [1-9]
cBoiicTBamMH. XOTsS OOJIBIIOE KOJMYECTBO CHCTEM Ha
OCHOBE XaJIbKOT€HHJJOB OCHOBHBIX 3yieMeHTOB II momy-
TPyNIbl HE U3YyY€HBl, HO UCHOJIB3YIOTCA Ui MOIyde-
HUSL MaTEpUANOB C JTIOMHHECLEHTHBIMU CBONCTBaMU
[10-15].

Lenb paboTeI — UCCTIEIOBaHNE XUMUIECKOTO B3a-
nMmoeiictBus B cucteMe Ga-SrGaSe; u mocTpoeHue ee
(dazoBoii mumarpamMMbl. KOMITOHEHTHI CHCTEMBI O0Ja-
JAFOT CIICTYIOUTUMH CBOWCTBAMI.

Ga mnaBurcs npu 29,8°C U KpUCTAILIM3yeTCs B
POMOHMYECKOW CHHIOHHU C IapaMeTpaMy PEIIeTKH:
a=4,516; b=7,645; ¢c=4,511 A, miotHocTs p=5,91 [16].

Coenunenne SrGaSe; WHKOHTPYDHTHO IUIABUTCS
mpu 1010°C u kpucTtaumu3yercss B TeTparoHaIbHON
CHHTOHHH, TTapaMeTpsl pemerkn: a=6,85; ¢=10,01 A,
z=4, nnotHOCTB p= 4,78 r/emz [17].

JKcnepuMeHTATbHAS YaCTh

[pu cunTtese crutaBoB cucteMbl Ga-SrGaSe, wc-
I0JIb30BAJINCH KaK 3JIEMEHTHI, TaK U KOMIIOHEHTRI Ga U
SrGaSe;. Ilepen cuHTE30M CIUIAaBOB M3 KOMIIOHCHTOB
Ga u SrGaSe; OBUIO CHHTE3HPOBAHO COCIMHCHUEC
SrGaSe;. YuursiBas, uro coeaunenre SrGaSe; uMmeer
MEPUTEKTHUECKYIO MTPUPO/IY, IIOCIIE CHHTE3a OHO OBLIO
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MOJIBEPTHYTO TepMoobOpaboTke B TeueHue 240 dacos
HWKe TIEpUTEKTHIECKOH TeMrepaTypsl Ha 20°C. 3atem
u3 komnoHeHToB Ga u SrGaSe; B kBapLeBOH amMIyne ¢
MPUTOKOM Bo3ayxa 1o aaenenus 0,133 [la Obuin cuH-
Te3upoBaHbl cIuiaBbl cucteMbl Ga-SrGaSe;. CruiaBs
cucrembl Ga-GaSe, uccienoBanbl MeTOaMu (PU3UKO-
XUMHMYECKOT0 aHaJIM3a.

HAuddepennmansao-repmudeckuii aHanus (JTA)
MPOBOAWIICSL C TIOMOIIBI0 HHU3KOYACTOTHOTO MHPO-
metpa KyprakoBa. CKOpOCTb HarpeBa CIjIaBOB COCTaB-
msuma 10 rpag/muH. B xKagecTBe TepMonapsl HCIOIB30-
BaJIN XPOMEJIb-aTTFOMEb.

PentrenoazoBslii aHaTN3 CIUIAaBOB IIPOBOIWIH
Ha peHTreHoBckoM au¢pakromerpe D2 PHASER. B
KadyecTBe oOmydaTenst wucnoib3oBaics CuKa-3mek-
TpoA. MHUKpPOTBEPAOCTb U3MEPSITH ¢ OMOIIBIO MeTal-
norpaduueckoro mukpockona [IMT-3. B xone nsme-
peHuil u3ydangach 3aBUCHMOCTb MHUKPOTBEPIOCTH OT
Beca.

Muxpoctpykrypabiid aHamm3 (MCA) npoBoanm
Ha Mukpockone MUM-8. Jlns 3T0r0 crjiaBbl MOJMPO-
BAJIN M NIpU/IaBaJIk OJIECK, a MX CTPYKTYpy HaOmronanm
MO, MHUKPOCKOTIOM. [yl yTouHEHHs (pa30BBIX T'PaHUIL
ucnonb3oBau pacteop 10 ma HCI + 5 mur H>O5. ITmot-
HOCTb CIUTABOB CHCTEMBI OIPENEIIsUIN MHIKHOMETpUYe-
CKHUM METOA0M; B kauecTBe HaIOJIHSIIOIIETO pacTBOpa
UCTIOJIb30BAJICS TOTYOI.

Pe3yabTaThl M X 00CyXKIEHHE

CrutaBel cuctembl Ga-SrGaSe, mpeacTaBisitoT co-
00i1 TBep/ble BellecTBa UX LBET MESIETCsl OT cepedpH-
cToro a0 4epHoro. OOpasmpl MOJBEPTAINCH TEPMHIEC-
ckoit obpaboTke mpu Temmnepatype 700°C B TeueHHe
100 gacos.

PesynbraT muddepeHranEHO-TEPMUIECKOTO
aHaJIM3a TOKa3bIBACT, YTO HA TEPMOTpaMMax CIUIABOB
HaOJFOAI0TCS TPU YHIOTEpMUIecKHX 3 dekra. bois-

moe KOJIMYeCTBO A(P(PEKTOB B CHUCTEME CBHIIETEINb-
CTBYET O TOM, YTO MPOUCXOAUT PSIi XUMUUECKHX IIPO-
LIECCOB.

Pe3ynpraThl aHamM3a MUKPOCTPYKTYPHI TOKa3bl-
BalOT, YTO BCe CIlIaBbl cucteMbl Ga-SrGaSe; siBisrotcst
nByxdazusivu. [Tockomnbky coennnenue SrGaSe, sBis-
eTca neputekrudeckuM, Boime 1010°C ono pasnara-
eTcs CIeIYIOUM 00pa3oM:

SrGaSez« XK+ SrSe

B pesymbrate pacmama coemuHeHus SrGaSe:
MEXITy KpUBOH JIMKBUAyCa U JHHUCH colmmyca oOpa-
3yercsi  TpexdasHoe  TONe,  COCTofAIlee U3
(OK+SrSe+SrGaSe;). YcranoBneHo, uro cuctema Ga-
SrGaSe; yactuuHo KkBa3uOMHapHa. B pesynbrate nepu-
TEKTHYECKOTO ITPEBpPaIIeHHs IPH HU3KOW TeMIlepaType
Huke nuHuK comunayca JK+SrSe«—SrGaSe, mpoucxo-
IuT  Kpuctawmsauus aByxdasueix (Gat+SrGaSey)
CILJIaBOB.

Jlnist yTouHeHus pe3ysibTaToB AuddepeHraibHo-
TepMudeckoro anammsa (JJTA) 1 MEKpOCTpYKTYpPHOTO
aHanu3a OBUI TIPOBEICH PEHTIeHO(ha30BBIH aHAIN3
cru1aBoB cucteMbl. CriaBel, coaepskamue 30 u 70 mout.
% SrGaSe; rcciae0BaIl METOIOM PEHTICHO(Pa30BOTO
aHanu3a. JndpakTorpaMMsl CHCTEM CIIJIaBOB, COIEP-
xamux 30 u 70 moxn. % CaGaSe,, cpaBHHBAIUCH C AH-
(pakTorpaMMamMy UCXOIHBIX KOMIIOHEHTOB.

Kax BusiHO 13 prcyHKa 2, udpakiHOHHbIE TMHUH
Ha AudpakTorpaMMax CIUIAaBOB COCTOSIT M3 CMECH IH-
(pakKIMOHHBIX JIMHUI OCHOBHBIX KOMIIOHEHTOB. OJTO
TOBOPHUT O TOM, YTO CHUCTeMa SIBJIsIeTCS Tpex(daszHou
npu OoJiee BBICOKHMX TeMIlepaTypax, HO IByX(azHOH
npu 0oJiee HU3KUX TEMIIEpaTypax, T.e. CHCTEMa SBIS-
eTcsl KBa3HOMHAPHOM.

Haxonen, pe3ynbTaTsl AndepeHIaibHoro Tep-
MHYECKOTO U MHKPOCTPYKTYPHOTO AaHAJIN30B ObBLIH
TIOJTBEPKICHBI PEHTTCHOCTPYKTYPHBIM aHAIH30M.
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Puc. 2. T-x gpazosasn duazpammer cucmemvt Ga-SrGasSe;.

dazoBas muarpamma T-x cucrembl Ga-SrGaSe;
MIOCTPOEHA HAa OCHOBE pE3yJbTaToB (hPU3UKO-XUMHUE-
CKHX METOJIOB aHajm3a (puc. 3).

JlukBunyc cucremsl Ga-SrGaSe; orpanndeH Mo-
HOBapUaHTHOM KpUBOH paBHOBECHUS, COCTOALLEH U3
K«>SrSe, obpasyromeiicss B pe3yiabraTe pacnajaa co-
equnenns SrGaSe;. Hmwke kpuBoil TUKBHIyCa pacmo-
JoraloTcs TpexdasHble CIUIaBbl, COCTOAIINE U3
(OK+SrSe+SrGaSez;) B nmamasone 0-100 mon. %

SrGaSe;. B cucreme Ga-SrGaSe; co cTOpOHBI rajuims
obpa3syeTcst BBIPOX/ICHHAs] 3BTEKTHKA. B pe3ynbrate
MEPUTEKTHYECKOTO MPEBPAILEHHS B CUCTEME HIDKE JIH-
HUH COJIUTyCa MPOUCXOAUT KPUCTAIUTU3ALUS IBYX(Pa3-
HBIX CIUIaBOB, coctosmux u3 (CaGaSe; + Ga) nepexo-
nmsmue B XK + SrSe «» SrGaSez. Hexoropeie ¢usuko-
XHMHYECKHE CBOMCTBA CIUIaBoB cucteMbl Ga-SrGaSe;
npuBe/ieHb! B Ta0mue 1.
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Tabmuma 1.

Cocras ciaBoB cucteMsl Ga-SrGaSe,, pesynsratel ITA, u3MepeHnii INIOTHOCTH M MUKPOTBEPAOCTH

Cocras, moi. % MuxkpotBepaocts, MITa
Tepmudaeckue 3¢- [ToTHOCTS,

Ga SrGaSe; dexrsr, °C r/em® Ga SrGase,
' P=0,05 H P=0,15H

100 0,0 29,8 5,91 700 -

95 5,0 29,230 5,83 700 -

90 10 29,150,490 5,81 700 -

80 20 29,320,690 5,69 700 -

70 30 29,440,820 5,57 - 1145

60 40 29,560,945 5,46 - 1145

50 50 29,680,1040 5,34 - 1145

40 60 29,780,1140 5,23 - 1145

30 70 29,880 5,12 - 1145

20 80 29,940 5,00 - 1145

10 90 29,1000 4,89 - 1145

0,0 100 1010,1320 4,78 - 1145

3akiioueHue oscillator design for walk-off reduction in GaSe crys-

Taxum 06pa3om, UCCIIE0BAaHO XMMUUECKOE B3au-
MojeiictBue B cucteme Ga-CaGaSe; u moctpoena a-
30Bas quarpamma Tx. JluarpaMma COCTOSIHUS CUCTEMBI
4acTUYHO KBa3ubuHapHa. O01acTh TBEPIOTO pacTBOpa
B CHCTEME IIPAKTHUECKH HE OIPEAETIICTCS HCXOTHBIMHU
KOMITOHEHTaMH. B crcTteme mpoucxoanT nepuTeKTHye-
ckoe npeBpaiteHue no peakuuu XX-+SrSe < SrGaSeo.
Co ctoponsl Ga 00pa3yeTcs BBIPOKACHHAS 3BTCKTHKA.
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Magolada tog* va tog‘oldi hududlarida yong‘oq yetishtirish va sotish qiymat zanjirida yakuniy narx shakllan-
ishi bo‘yicha xarajatlar ulushi tahlili natijalari keltirilgan. Izlanish natijalariga ko‘ra dehgonlar tomonidan olingan
sof qiymat, yong‘oq mag‘izlarini an’anaviy vositachilardan farqli o‘laroq, takomillashgan kanal ichidagi qayta
ishlovchilar orqali sotilganlarida sezilarli o°sishni ko‘rsatadi.

Abstract

This study shows the results of the cost share analysis of the final price formation in the value chain of walnut
production and sale in mountain and sub-mountain regions in uzbekistan. Results revealed that net price received
by the farmers shows a significant increase when the walnut kernels are sold through improved in-channel proces-

sors as opposed to traditional intermediaries.

Kalit so‘zlar: Yong'oq, dehqon, giymat zanjiri, sotuvchi, sotuv samaradorligi, gayta ishlovchi, marketing

samaradorligi,eksport.

Keywords: walnut, farmer, value chain, trader, marketing margin, processor, marketing efficiency, export.

INTRODUCTION

The post-harvest losses in this fruit are significant
in terms of quantity and resultant economic value. The
concept of placing emphasis on increased production of
fruits is self-defeating. It is important to see how the
produce goes through processing and finally reaches
the export market. Efforts should be made to integrate
production with post-harvest management to improve
its availability by reducing its losses[1]. Walnut (Ju-
glans regia) production in Uzbekistan is one of the im-
portant horticultural products being exported to almost
50 countries generating nearly 30 thousand metric
tonnes annually. Walnut, the second most important
nut, is found in areas with more moisture either in pure
walnut forests or mixed with fruit trees. There are 30
traditional walnut varieties native to Uzbekistan. Wal-
nut forests supply approximately 90 tons of walnuts
each year. Although they are only harvested for one
month, they contribute greatly to the annual income of
rural communities. In 2020, farmers could sell walnuts
for a price of US$2 per kg. [2]

Walnut holds a good place in trade owing to its
high demand in national and international market.
However, the poor marketing system has deprived
growers from the benefits that actually should accrue to
them. Processing of this fruits at farm level could be an
option for such problems but inadequate and unscien-
tific processing resulted in qualitative loss, which is
more serious and can infected the produce unsuitable
for human consumption[3].

Although number of references relating to estima-
tion of post-harvest losses and value addition in several
fruits are available in literature [4], a very little work

has been done regarding walnut in Uzbekistan. Realiz-
ing the economic importance of walnut, this paper in-
vestigated into the analysis of losses, and modernized
value chain of walnut in several regions of uzbekistan.

MATERIALS AND METHODS

This study was based on the data collected through
questionnaires conducted in 2023 from walnut farmers
in five districts of Samarkand region - Urgut, Ishtikhan,
Oqdaryo, Kushrabot, Payariq and Forish district of
Jizzakh region.

RESULTS AND DISCUSSION

In the mountainous and sub-mountainous regions
of Uzbekistan, the walnut value chain consists of the
following links:

1. Cultivation: Walnut cultivation in these regions
is often carried out in places with suitable climate and
soil conditions. Farmers plant walnut seedlings, carry
out necessary care such as watering, fertilizing, pest
control. Terraced farming methods can be used to
optimize land use in mountainous areas.

2. Harvesting: Walnut harvesting in the region
usually begins on August 20, when the walnuts are fully
ripe in the fall. Traditionally, manual harvesting
methods are used, with workers climbing trees to shake
branches or using long sticks to tap the nuts. Ripe nuts
are picked and prepared for further processing. Early
harvesting of walnuts, between August 20 and 30,
allows obtaining high-value light-colored kernels, but
also increases the percentage of low-value "puchak"
kernels.

3. Post-harvest processing: Post-harvest pro-
cessing includes shelling, washing and drying of the
walnuts. In mountainous areas, traditional methods of
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debarking can be used, such as using wooden mallets
or stone mills to remove the green outer casing. Drying
is usually done naturally, by drying in the sun or using
well-ventilated drying rooms.

4. Preparation: In mountainous and semi-moun-
tainous areas, walnut preparation may involve local
merchants or middlemen who collect walnuts from
farmers and transport them to their markets. Transpor-
tation methods may include trucks or other vehicles
suitable for use in mountainous terrain.

5. Processing: after drying, the walnuts are pro-
cessed to separate them from the husks (bites). Depend-
ing on the size and available equipment, this can be
done manually or with the help of mechanical grinding
machines. This part is usually not done by the farmers,
but by the preparers with the help of hired workers.

6. Packaging: After the walnuts are processed,
they are packaged for storage, transportation and
distribution. Packaging materials can vary, but
commonly used options include cardboard boxes or
plastic containers. The packaging is designed to protect
the walnut from damage and preserve its quality during
transportation.

7. Retail: At the retail level, walnuts from the
mountainous regions of Uzbekistan can be sold at local
farmers' markets. These outlets serve both local
consumers and tourists interested in purchasing local
products. In addition, attention can be paid to
promoting the unique qualities and origin of mountain
walnuts to attract buyers.

8. Export. When exporting walnuts from Uzbeki-
stan, several general requirements are usually applied:

e Quality standards: Products intended for
export must meet international trade regulations and
quality standards set by the importing country. Nuts
must be of good quality, free from pests, diseases and
contaminants.

e Packaging and labelling: Walnuts for export
must be properly packed and labeled in accordance
with international standards and established national
requirements. Proper packaging helps protect nuts
during shipping and keeps them fresh.

e Phytosanitary certificate: Many countries
require a phytosanitary certificate to ensure that
exported walnuts are free from harmful pests and
diseases.

e Export license and documentation: Exporters
must obtain the necessary export license and complete
all documentation requirements according to the
country's export regulations. This includes invoices,
customs declarations, certificates of origin and

additional documents requested by the importing
country.

e Trade agreements and tariffs: If there is any
trade agreement between Uzbekistan and the importing
country, special tariff rates or preferential trade
conditions affecting the export process may be applied.

Currently, the commodity characteristics (con-
sumer value) of walnuts in the world market are evalu-
ated by the following indicators:

Taste quality of walnut kernel

Color of walnut core

An indicator of the size of the kernel of walnut
The thickness of a walnut shell

Ease of separating the kernel from the shell

According to Inobatov [5], walnuts are offered to
the Russian market in the following categories, depend-
ing on the size of the kernel:

1. Halves. The kernel of the walnut is divided into
two equal parts and looks like a butterfly. It is con-
sumed directly as a ready-made food product. This cat-
egory includes walnuts, 80% of which are halves, as
well as a kernel the size of three-quarters of a halves,
the rest of the mass consists of quarters.

2. Quarters. These are pieces of the kernel that
have not been sifted into a sieve with round holes and a
diameter of 11 mm. The walnut kernel is divided into
four equal parts. Itis eaten directly and added to various
dishes and salads

3. Eights, small pieces of kernel. This discharge
of the kernel consists of pieces that have passed through
a sieve with round holes and a diameter of 11 mm, but
at the same time not sifted into a sieve with a diameter
of 3 mm. Eights are usually divided into two sizes: 3-6
mm and 7-10 mm. These pieces of walnut are used in
confectionery and baking.

4. Crumbs. These are tiny pieces of the walnut
kernel, the size of which does not exceed 3 mm. The
crumb is used in the confectionery craft, namely: it is
added to the dough, ice cream, cakes, pastries are sprin-
kled, and walnut fillers are prepared from the crumb.

5. Walnut flour. The smallest part of the nut ker-
nel that has passed through a sieve. It is added to the
dough and used to prepare cakes, various pastries and
nut cream.

Products in each category are sold for a specific
purpose based on market demand, and the product price
is formed accordingly. There is a significant difference
in grades between categories. Also, the products of the
first and second (mainly the first) categories are sold at
different prices depending on the color of the kernel.
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Table 1

Classification of walnut kernels in the local market in Uzbekistan according to color and shape

Kernel Description Color Average purchase price (2022, thou-
class sand soums)
White 65
Gilak Mainly aimed at domestic consumption Brown 58
Red 43
White 55
Intended for export and partly for domestic | Brown 51
Kapalak . -
consumption. Mixed 46
Red 45
Brown 26
Sechka As a raw material for confectionery products MR')e((ejd ;g
Black 26
Brown 21
Puchak As a raw material for confectionery products MR')e((ejd ;1
Black 21
Table 2
Classification of unshelled walnuts for export by size
Grade name Code Nut size
Apple 111 33-38 mm
Pear 555 30-33 mm
Cherry 999 27-30 mm
According to the international classification, walnut kernels are divided into the following types:
1. Extra light half 1st
2. Light halves Second
3. Light broken Third
4. Light amber halves Fourth
5. Light amber broken Fifth

During the research, questionnaires were con-
ducted among walnut growers in Urgut, Ishtikhan,
Oghdarya, Kushrabot, Payariq districts of Samarkand
region and Farish district of Jizzakh region. All costs
and revenues in the analysis are calculated relative to
the processors' purchase prices. The pattern of use of

walnut by surveyed farmers showed that the weight of
commodity products is 92.39 percent of the gross wal-
nut production of each farm. Losses make up 7.52% of
the total nut production. Only 1.3 percent of the gross
nut production was saved for family consumption.

Table 3

Realization of walnut harvest in the surveyed farms

Indicators Quantity, tons % of total
Total product 1740 100,00
Losses 130,8 7,52
Consumption 22,6 1,30
Marketable surplus 1586,5 91,18

Producers in the study area used two channels to
sell their products:

1%t channel: Farmer — Trader — Processor —
Export

2" channel: Farmer — Processor — Export

The practice of selling small quantities of un-
shelled walnuts at local farmers' markets was also ob-
served. When the product is delivered through the tra-
ditional channel, farmers sell their produce in the form

of unshelled walnuts to middlemen who go door-to-
door in villages. They, in turn, sell the product to the
processors, either in a cracked or cracked form. In the
improved channel, farmers sell their products directly
to the processor. Adding value to products and pro-
cessing plays a major role in the walnut value chain.
Improving this chain is important in adding value to it
and distributing it equally across all links of the produc-
tion and supply chain.
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1- picture. Walnut supply chain.

Capital Formation and Investment Pattern

Most of the walnut growers in Uzbekistan belong
to the category of peasant farms operating in remote ar-
eas and working in the market with a small profit. At
the same time, value addition for the export of walnuts
requires a large amount of technical equipment and
manpower.

Many private enterprises have invested in walnut
processing, and they spend a lot of money on fixed and

working capital to produce products for the foreign
market [6]. As can be seen from table 4, investments in
buildings occupy a high weight in the formation of total
capital. The most important objects of investment by
weight are conveyor belts (14.93%), followed by dryers
(3.45%), boxes (3.54%) and core graders (1.74%). This
capital stock requires regular technical service and re-
pair.

Table 4

Capital formation at private walnut enterprises

Capital formation Quantity (pcs) | Value (thousand soums) | % of total value
Working capital
Boxes 2530 106638 3,54
Buckets 755 25271 0,84
Washing tubs 65 2916 0,1
Others (hammers, washing baskets, etc.) 672 3610 0,12
Sub-total (a) 4022 138574 4,60
Medium-term capital 0
Tractor/load carrier 0,5 20411 0,68
Vacuum packers 2 37073 1,23
Semi vacuum packer 0,5 15551 0,52
Walnut grader 1 32630 1,08
Kernel grader 2 52486 1,74
Transformer (stabilizer) 1 21661 0,72
Tray dryers 6,5 106638 3,54
Conveyer belts 3 449880 14,93
Blowers 15 5554 0,19
Strapping machine 15 16246 0,54
Taping machine 15 5554 0,19
Other (trollies, sealers and hand graders) 4,5 5276 0,18
Sub-total (b) 25,5 769240 25,52
Long term capital 0
Land / buildings 4 2082780 69,1
Washing tanks 4 23327 0,77
Sub-total (c) — 2106107 69,88
Total(a+b+c) 40515 3013922 100
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Several raw material delivers from walnut growers
in different districts, while one processing company
was found to have established its own walnut planta-
tion. The total purchase of walnuts and kernels ranged
from 1000-3000 to 2500-3500 centners. Although the
main part of walnuts was purchased from Forish (23%),
followed by Ishtikhan (20%), Urgut (18%), Akdarya
(10%) and others (29%), the largest amount of walnut
kernels share (42%) was prepared from Ishtikhon dis-
trict and Akdarya district (30%). As for value-added
walnut exports, most of the product was exported
through agents. 47 percent of the product was exported
directly to other walnut importing countries, mainly in
the form of kernels.

The nut supply chain is shown in Figure 1. The
fruits are mostly harvested when the tree begins to split
its bark and some nuts begin to fall naturally. Harvest-
ing begins on August 15-20 in the climatic conditions
of Uzbekistan, and on September 10-15 in mountain
and sub-mountain regions.

A common harvesting practice is to beat the bear-
ing branches with long sticks. The harvest is usually
collected by women and children. When the crop is
knocked down, 50-60% of the peel is removed if the
nut crop is ripe, and 2-3% of the peel is removed if the
crop is raw. The harvested crop is spread out in a shady
and windy place for ethylene synthesis and stored for
3-4 days to separate the husk. It is quickly and qualita-
tively peeled by hand. Nowadays, due to the develop-
ment of technology, this work can be done using ma-
chines, but in this way, the quality of the crop is dam-
aged. Bleaching of the nuts is also used to some extent
in some regions. In this case, the crop is harvested be-
fore it is ripe, the harvested crop is separated from the
husk within 2-3 days and dried in a place away from the
wind and sunlight. But in this process, the raw product
loses up to 30% weight in 24 hours. The nut crop is
dried in open conditions and may take 3-5 days to dry
depending on favorable weather conditions.

Processing entrepreneurs organize the collection
of products from nut growers in different regions, in the
process of buying walnuts from farmers, they are priced
according to the moisture level of the nuts, the color of
the kernel, the thickness and thinness of the shell, and
the type of color. Dried walnuts are packed and stored
in a place where there is no sunlight. If it is not free
from sunlight, it will negatively affect the quality of the
crop and lead to a decrease in the value of the product.
Private enterprises purchase raw materials directly
from farmers with partial or full advance payment.

It was observed that the studied walnut farmers
preferred to sell the product to processing enterprises.
Quick payments and high prices have led to farmers
making good profits by bypassing middlemen.

After the product is brought and unloaded by the
farmer or the entrepreneur in the processing plants, the
product is subjected to quality control. Walnut size,
kernel percentage and shell thickness as well as nut
moisture, color, flavor are used to determine price and
add value. Then the walnuts are graded by size using a

grader. It is desirable to obtain full-sized kernels; wal-
nuts are soaked in washing tanks for 6-10 hours for re-
moving dirt, other contamination and for easy cracking.
Soaked walnuts are then cracked by skilled female
workers with the help of wooden hammers and steel
coils. Skilled women labours are engaged for cracking
nuts so as to avoid breakage of kernels. About 37-40 kg
of kernels are obtained from 100 kg of nuts depending
upon shell thickness and quality of nuts. After extrac-
tion from the nuts, the kernels are dried in tray dryers
and 5-10% moisture is kept inside the kernel. Then ker-
nels undergo grading by kernel graders depending upon
size. The graded produce is then placed over conveyor
belts and skilled labour sort them out on the basis of
kernel colour into five grades as per Table 2. During
summers, in lean season, kernels are preserved with ni-
trogen and packed in vacuum silver packs to get over
unfavourable climatic conditions. After this, the pro-
duce is prepared for final packing during peak season.
Summer packs are opened and finally packed into plas-
tic packs of varying size. Packed material is then put
into corrugated boxes. Packed material is then put into
corrugated boxes. The containers are fumigated with
methyl Bromide to prevent any access of fungus inside
it.

The exporter must obtain another certificate con-
firming that the fumigation has been carried out in ac-
cordance with the prescribed standards and that the fu-
migation has been carried out in the container and not
before varnishing, painting or wrapping[7]. The pack-
aged nut kernels are then exported to various trading
partners.

Value addition for export when procured as nut
and exported as kernel by processor.

Under the conditions of Uzbekistan, within these
channels, walnut processing enterprises purchase wal-
nuts from merchants or directly from local farmers.
Processors compensate these suppliers in the form of
prices based on the quality of the walnuts. In determin-
ing the price of the harvested product, processors clas-
sify purchased nuts into three distinct varieties (Table
2). Processors devote considerable resources to increas-
ing the value of walnuts and then releasing them to the
global export market in the form of different kernel va-
rieties. Although processor categorize kernel into 5
grades, however, price spread for grade viz. Light
halves, Light broken, and Light amber halves has been
averaged and presented in Table 5. It is noteworthy that
when farmers are able to sell their products directly to
processors, their net income increases significantly. In
addition, all intermediaries involved in this direct sales
channel prior to the processor have improved profit
margins compared to traditional sales channels. Alt-
hough proportional costs and revenues are relatively
high for recyclers, their profit margins remain the high-
est. This suggests that each unit of value-added invest-
ment serves as a proxy for quality improvement in the
value-added process[8]. In addition, the distribution of
various cost components invested by processing enter-
prises shows that most of the costs are directed to fixed
capital and export of products to international markets.
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Value addition for export when procured as
kernel and exported by processor

In the modernized channel, the processor appears
as one of the important functions between producers
and consumers. In this case processor purchased better
quality kernels either from trader or directly from
farmer. and systematically process them into kernels
for international markets based on global demand for
kernels.

Net return to farmer was better in channel where
he is able to sell his produce to processor directly even
when his costs were more. In similar manner, margins
of trader were more when he sold walnuts as kernel

than nuts. To sum up, net return to farmers were maxi-
mum in absolute term in modernized channels.
Farmer’s returns were relatively more when they sell
their produce directly to processor. Further it was ob-
served that farmer per soum invested on value addition
added to the dividends of investor. Farmer’s net returns
were higher in absolute and proportionate terms when
they sell kernels directly to the processor. Accordingly,
marketing efficiency was found more in channels Il
when the processor purchase nuts and same results are
found in channel Il when processor purchase kernels
from the producer. The marketing margins were more
when processors acted as the main functionaries in the
channel.
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Accordingly, effeciency was higher in channel 2
when the processor purchased unshelled walnuts, and
the same results were observed in channel 2 when the
processor purchased kernels from the producer.

Net price received by farmer is more when farmer
sold kernels through processor in modernized channel
rather than other. In modernized channel, more market-
ing cost was incurred by processor which adds value to
the produce and reduces the loss in kernels processing.
Despite, more marketing cost in modernized channel
processor’s margins were seemed to be less which in
turn is favourable for the producer to sale its produce

through modernized channel. Marketing efficiency was
also seen more in case of modernized channel, which
emphasized upon the need for grading and scientific
manipulation of surplus. Through value addition, inte-
gration of walnut production with export marketing
would help in harnessing the potential of this crop in
domestic and global trade.

The net price earned by farmers shows a signifi-
cant increase when the walnut kernels are sold through
improved in-channel processors as opposed to tradi-
tional traders. Through the integration of value addition
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and export marketing, the potential of walnut produc-
tion can be effectively exploited for both domestic and
international trade. At the same time, there are a num-
ber of problems in the entire process from product prep-
aration to walnut export. Among the problems high-
lighted by exporters, insufficient supply of raw materi-
als for value addition is a significant problem[9].
Despite the high demand for walnuts in the national and
international markets, domestic production is insuffi-
cient to meet the demand, which leads to an imbalance
between supply and demand. Lack of skilled labor,
such as certified specialists and suboptimal export ad-
visory services, as well as the absence of organic certi-
fication agencies near production centers, exacerbate
the problem. In addition, the high cost of institutional
loans and subsidies and the delay in utilization are cre-
ating serious problems for private enterprises.

CONCLUSION

Based on the analysis, we can make the following
suggestions:

It is necessary to support the organization of train-
ing programs for walnut growers and the development
of human resources. Most of the activities under "Pro-
duction Support™ do not directly address the nut pro-
duction system. Although these activities are primarily
aimed at increasing the area and productivity of horti-
cultural crops, only a limited number of initiatives are
aimed at developing walnut production in the region.
Integration of value-added walnut production with ex-
port marketing will help use the potential of this crop in
domestic and global trade. In addition, improving the
quality of research in these areas will be of great bene-
fit.

Special attention to quality improvement will also
help to sell nut products at better prices in world mar-
kets.

It is necessary to establish small processing units
at the producer and regional level. In addition, the gov-
ernment should strengthen various institutions to pro-
vide cheap and easy credit to farmers and private nut
processors.
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Abstract
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The article analyzes the relationships between economic behavior of subjects and their psychological instruc-

tions within the framework of accounting. The concept of economic psychology and its development in the world
are considered. The main areas of perceived information by accountants through the sense organs were studied.
The essence of the vision of the map of the inner world of a person is revealed in accordance with the statement
of R. Assagioli. Social responsibility and the Code of Ethics of the accounting profession, which are formed on
the basis of such interrelated factors as reliability, professionalism, quality, and trust, were studied.

The types of accounting settings are considered: semantic, target and operational. The processes of motivation
of accounting personnel at agricultural enterprises were studied, which made it possible to single out the interests,
needs and incentives of employees of the accounting profession and to assert that material stimulation remains the
most relevant for employees of the agricultural sector.

The psychological aspects of the accountant's activity from the position of the business owner, who, in addi-
tion to qualifications, professional knowledge and skills, also make demands on the personal qualities of the ac-
countant, are singled out. Factors influencing the activity of the accountant, which form the environment of the
enterprise (size of the enterprise, psychological features, field of activity, professional knowledge) are analyzed.

An analysis of the provision of quality characteristics of the audit by accountants and its impact on the eco-
nomic prosperity of the agricultural enterprise in terms of the stay of employees at various stages of their activity

was carried out.

It has been proven that the underestimation of the psychological aspects of the activity of accounting employ-
ees of the enterprise increases the risk of ineffective decisions in the field of its financial and economic activity.
Keywords: accountant, accounting, audit, personality, economic psychology, motivation, accounting sys-

tems, employee's social responsibility.

Introduction. Currently, accounting, using the
achievements of other sciences and new technical
means to solve the tasks [15, p. 138], undergoes a new
stage of its development. His achievements are largely
explained by psychological sciences, since it is the per-
son who is the key figure as the spokesperson of ac-
counting thought.

Understanding the influence of psychology on ac-
counting allows us to approach the understanding of the
nature of the emergence of various directions in the the-
ory and practice of accounting [8], helps to provide a
new understanding of accounting issues and contributes
to the improvement of the accounting system.

Review of literature. Today, many scientists deal
with the organization of accounting and auditing at the
enterprise, namely: Apenko S.N. [1], Butko M.P. [5],
Grishnova O.A. [7], Gulya M. [8], Demchenko T.O.
[9], Kulynych 1.0. [12], Muravsky V.V. [15], Pyatov

M.L. [18], Syngaivska I. [20], Turchyn L.E. [22].
Among foreign scientists, we can single out: Assagioli
R. [3], Atkinson E. [4], O'Neill O. [16] and others.

Paying tribute to the value of the results obtained
by the above-mentioned authors, | would like to note
that the question of the psychological influence of var-
ious factors on the accounting processes of the enter-
prise, which are formed by the human behavior of ac-
countants, remains unresolved.

The purpose of the article. The study of connec-
tions between the economic behavior of subjects (per-
sons, enterprises, social groups) and their instructions
within the framework of accounting, taking into ac-
count psychology, which is the basis for the interpreta-
tion of important aspects of human professional behav-
ior.
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Results and discussions. Psychologists, studying
human behavior in recent centuries, have created a sig-
nificant set of theories about how people behave in so-
ciety.

Psychology is the science of the general patterns
of evolution and functioning of the psyche and mental
processes as specific forms of life activity of animals
and individuals of the human race [6, p. 7]. Since an-
cient times, people began to think about the mecha-
nisms of various mental processes (attention, speech,
imagination, thinking, etc.), mental properties of the in-
dividual (temperament, character, abilities), mental
states (fear, joy, sadness), mental formations
(knowledge, ability, skills, mastery) [7, p. 44].

Among the main stages of the development of psy-
chology, modern scientists single out [12, p. 24]:

At the first stage (more than two thousand years
ago), psychology was considered as the science of the
soul. The first system of psychological concepts is laid
out in Aristotle's treatise «On the Soul».

In the 17th century in connection with the devel-
opment of mathematical and natural literacy, psychol-
ogy was presented as a science of consciousness.

Psychology as an independent science emerged
from philosophy in the middle of the 19th century. It
was prepared by great successes in the experimental
study of natural phenomena.

At the next stage (in the 20th century), psychology
is defined as a science of behavior that studies human
actions and reactions.

In the transition from one stage to another, the
logic of the development of psychology is described. It
is not reduced to a chain: soul — psyche — consciousness
— behavior. The vector of its movement is represented
in the expansion of the explanatory and predictive
power of its concepts and categories. Modern psychol-
ogy is defined as a science that studies the mechanisms,
regularities and manifestations of the psyche. The very
term «economic psychology» was first used in 1881 by
G. Tard [13, p. 38].

In our opinion, accounting is an economic science
aimed at meeting the needs of realizing personal poten-
tial. But in this connection, the teachings of the founder
of psychosynthesis, the outstanding Italian psychoana-
lyst Roberto Assagioli (1888-1974), are particularly in-
teresting, who believed that the main task of psycho-
synthesis is to understand one's true self, only by un-
derstanding oneself can one achieve inner harmony and
obtain satisfaction with one’s relations with the outside
world. Based on the results of the research, R. Assaggi-
oli formed a personality structure (Fig. 1), which, in our
opinion, can be transferred to professional accountants.
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Fig. 1. Map of the inner world of a person, respectively to R. Assagioli

Source: [3, p. 23].
where: 1 — lower unconscious (instincts);

2 — average unconscious (thoughts and feelings that are easily realized);

3 — higher unconscious (abilities, intuition, inspiration);

4 — field of consciousness (analyzed feelings, thoughts, urges);

5 — conscious «I» (the center of our consciousness — the point of clear awareness);
6 — higher «I» (our true essence, it does not change and does not disappear);

7 — collective unconscious.

The outer oval of the map of the inner world,
drawn by R. Assaggioli with a dotted line, because the
modern personality cannot be separated from the expe-
rience of all humanity, which is transmitted from gen-
eration to generation.

Undoubtedly, feelings, without which activity is
impossible or very difficult, have a huge impact on ac-
tivity. The work of an accountant involves both the im-

plementation of accounting functions and communica-
tion with management, which is expressed in various
professional retraining programs, submitted reports on
the work performed, communication with various users
of financial statements.

Modern scientific research shows that information
is perceived by a person through the sense organs in the
following way (Fig. 1).



32

POLISH JOURNAL OF SCIENCE Ne 68, 2023

AL

N Vision
B Hearing
Touch
B Feeling

N Taste

Fig. 1. Ways of perceiving information by a person.

Source: compiled on the basis of [5, p. 62].

Based on this, according to M. L. Pyatov, for the
purposes of enterprise management, «an important task
is to solve purely psychological problems that arise be-
tween accountants who create accounting information
and enterprise managers» [18, p. 82].

In this context, we agree with the point of view of
A. P. Rudanovsky, Y.V. Sokolov, that the analysis of
the received information in the form of financial state-
ments should be considered as a logical continuation of
accounting. At the same time, it is impossible not to
take into account the industry aspects and their influ-
ence on the setting and organization of accounting,
since many economic, legal and psychological aspects
have different effects on the setting of the accounting
process and the formation of reporting. So, for exam-
ple, in agriculture, in addition to the production process
itself, in our opinion, psychological factors of labor ac-
tivity, including accountants, must be taken into ac-
count, which has significant features in their relation-
ship with the subject, work tools, and physical and so-
cial environments [21, p. 99].

Today, the work of an accountant is not the most
prestigious in society, but no one doubts that this work
is necessary [19, p. 203].

When constructing the accounting process, the ac-
countant from the point of view of psychology exam-
ines every fact of economic life on two levels — legal
and economic. They make demands on him, which
forms a predictable decision on which other users of
this information depend. It is at this moment that the
laws of psychological behavior of a specific person are
revealed. Psychological behavior in the dictionary of
I.M. Kondakova is defined as the active interaction of
living beings with the surrounding world, during which
it purposefully affects the object, and due to this, it sat-
isfies its needs [10, p. 98].

Other scientists consider such subject activity one
of the main categories of psychology. In particular, the
psychological category of activity combines psychol-
ogy and management theory, which is the basis on
which the relationship between the content of manage-
ment activity and its psychological mechanisms is es-
tablished. Based on this, the responsibility of a profes-
sional accountant is not reduced only to meeting the
needs of the employer, but also takes into account the
interests of the public, which are largely determined by
the standards of the accounting profession (Fig. 2).



POLISH JOURNAL OF SCIENCE Ne 68, 2023

33

Help ensure the completeness and effectiveness of financial statements pro-
vided to financial institutions as evidence of creditworthiness

L

Perform functions related to financial management in organizations and con-
tribute to the effective use of organizational resources

L L

Provide confidence in the availability of a reliable internal control system

<L

They help ensure the effectiveness of the tax system and trust in it

L L

They are responsible for managing and satisfying the interests of the public in
supporting the adoption of rational management decisions

Fig. 2. Social responsibility of the accounting profession.

Source: [7, p. 13].

However, professional accountants will only be
able to remain in this position if they continue to pro-
vide the public with these services at a high level that
demonstrates that public confidence is well founded.
Therefore, representatives of the accounting profession
all over the world have a vested interest in meeting all
ethical requirements.

According to the Code of Ethics, the goals of the
accounting profession are to perform their work in ac-

cordance with established standards that satisfy the in-
terests of the public [11]. In order to achieve these
goals, it is necessary to possess four main factors that
are interrelated (Fig. 3).

Criticism of ethical principles for the incomplete
possibility of being guided by them in a specific situa-
tion drew the attention of researchers of this problem to
the psychological attitudes formed by this profession
[16, p. 141].

Reliability

£

Professionalism

.

Quality

=

Trust

Fig. 3 Factors for achieving success in the accounting profession.

Source: [22].
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Thus, A. G. Asmolov singles out three types of accounting systems: semantic, target, and operational (Ta-
ble 1).

Table 1
Classification of installations by A. G. Asmolov
Ne Kind Content
. The presence of meaning in the accountant in the form of readiness to carry out activities
1 | Meaningful | .. ) -
directed in a certain way.
2 Targeted | The accountant's ability to perform an action set as a goal.
. Readiness to perform certain actions arising in connection with the situation of solving the
3 | Operational . .
task based on accounting and based on past experience.

Source: [1, p. 102].

An important concept that significantly affects the psychology of the formation of the accounting department
at an agricultural enterprise is the concept of motivation (Table 2).

Table 2
The concept of «motivation» in scientific literature
Ne Author Content
1 2 3
E. Atkinson,
1 D. Banker, R. Kaplan | Motivation is an individual's interest or internal impulse to act in a certain way.
[4, c. 547]
S.M. Apenko, Motivation is the process of influencing the motivational sphere of an individ-
2 V.Yu. Mamaeva ual in order to form a willingness to act in accordance with the goals of the
[3,c. 103] subject of management.
3 T.A. Demchenko Motivation is the process of combining the goals of the enterprise and the goals
[9, c. 10] of the employee for the most complete satisfaction of their needs.

The process of motivation includes certain elements that are interrelated. In its general form, it is disclosed
by us in Figure 4.

Need

1l

Motives

Il

Behavior

Fig. 4. Interrelationship of the main elements of motivation

Source: based on [17].

For an agricultural enterprise, accounting for the
interests, needs and incentives of its employees is very
important in creating and improving the motivation
system, as it allows determining the direction of their
behavior.

The combination of those shown in fig. 4 elements
are the mechanism that allows the subject's needs to be
satisfied in the most acceptable way — by realizing his

abilities, which in the future gives the manager the op-
portunity to develop an effective system of stimulating
the work of the employee, combining, in this way, the
goal of the enterprise and the goal of the accounting
worker [9, p. 11].

Having studied the main elements of the motiva-
tional process, we can say that material stimulation re-
mains the most relevant for workers in the agrarian sec-
tor.
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We will also consider the psychological aspects of
the accountant's activities from the side of the business
owner. When hiring an accountant in an agricultural en-
terprise, two moments arise in the psychology of the
employer, which are related to the applicant for this po-
sition. In addition to the requirements for qualifica-
tions, professional knowledge and skills, there are also
requirements for the personal qualities of an account-
ant. Directors pursue a certain goal when selecting an
accountant: some of them expect the accountant to ac-
tively participate in planning the organization's activi-

ties, while others assign the role of an ordinary em-
ployee to the accountant. At the same time, every man-
ager understands that the behavior of the enterprise on
the market largely depends on the professionalism of
the accountant [20, p. 146].

At the same time, the manager must also take into
account that the accountant and his professional judg-
ment are influenced by various factors, such as the psy-
chological characteristics of his personality, the level of
professional knowledge, abilities, skills, the scope of
the organization in which he works, etc. (Fig. 5).

Enterprise
size

Professional
knowledge

Accountantt

Psychological
features

Field of
activity

Fig. 5. Factors influencing the activity of an accountant.

Source: compiled on the basis of [15, p. 145].

The accountant is also influenced by the size of the
organization he works in. This is especially important
at the beginning of an accountant's career, when he gets
practical experience. In a small organization, an ac-
countant comes into contact with all areas of account-
ing and tax accounting, so there is an opportunity to
gain practical experience in all areas of accounting, but
in large companies, the accountant performs work in
one direction and therefore does not get comprehensive
practical experience. Here, again, the choice depends

on the psychological characteristics of the individual
and his inclination to obtain practical knowledge.

Also, the accountant and the formation of his pro-
fessional judgment is influenced by the industry and the
specifics of its activity in which he works. The larger
the enterprise in which the accountant works, the higher
the management's requirements for his qualification
level, the greater the responsibility and professional
risks. Because the quality of accounting and the state of
professionalism of the audit can affect the economic
prosperity of the enterprise (Fig. 6).
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Prevention of capital
formation risks

Development of fi-
nancial activities

Financial stability

Accounting and
auditing

Expanding the range
of economic re-
sources

Development of the
management sector

Economic growth

Fig. 6. The influence of the quality of accounting on the activity of an agricultural enterprise.

Source: compiled by the authors.

A psychological audit of an accountant's activity,
from the manager's point of view, can be considered
from the point of view of such stages of his activity as:

» Admission to a position in the organization;

» Current activity;

» Dismissal from work.

In accordance with the highlighted stages in Table
3, we have given the attitude of the accountant to the

information he audits when: taking up a position in the
organization, taking into account the facts of economic
life and forming reports during current activities, con-
sidering and analyzing his work from the standpoint of
the legality of the actions performed when dismissal
from office.

Table 3
The attitude of the accountant to the elements of accounting
Enrollment
Accounting element to the posi- Activity Firing from a job
tion

Reporting Distrust The pursqlt_ of au- Adequacy_ tc_) the facts _of economic ac-

thenticity tivity and legislation
Reflecting the facts of eco- Trust and Adequacy to the facts of economic ac-

. L Doubts . - L A
nomic activity risk reduction tivity and legislation
Balance summary Trust Trust Trust

Amount by balance sheet Doubts Trust Adequacy_ tc_) the facts _of economic ac-

items tivity and legislation

Source: compiled by the authors.

From a psychological point of view, the account-
ant's personality at the time of the audit at the stage of
recruitment and familiarization with documentation
and reporting may have such feelings as trust, doubt or
mistrust of the information received by him.

Trust means a feeling of complete peace, the ab-
sence of any doubts, the complete naturalness of rela-
tions, as well as a positive attitude towards an object or
subject, based on confidence in its reliability, conscien-
tiousness, reliability or honesty. In turn, mistrust is a
lack of trust.

Doubt is the lack of confidence in something, be-
lief in something, uncertainty in the truth of something,
the thought of a possible inconsistency with reality.

Under the risk of the accountant is considered the
possible danger of any unfavorable result from the po-
sition of the organization of tax and financial account-
ing and the consequences of their management, the oc-
currence of intentional and unintentional errors.

Conclusions. Ethical and psychological aspects of
professional judgment are usually not taken into ac-
count by practitioners and scientists, but they can pro-
vide the key to understanding the causes and nature of
significant errors when choosing accounting methods.
Underestimation of the psychological aspects of ac-
counting policy inevitably increases the risk of ineffec-
tive decisions in the financial and economic activity of
the organization.
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The conducted study showed that the psychology
of an accountant has a significant impact on the organ-
ization of the accounting process, and from the point of
view of the individual, not every person can be an ac-
countant. In order to become a professional accountant,
in addition to knowledge, abilities and skills, it is nec-
essary to have certain personal and professional quali-
ties, as well as a certain temperament, character and
abilities. Thus, the psychological characteristics of the
individual are the prerequisites for success in profes-
sional activities.

To improve the qualification of an accountant, it is
necessary to have knowledge in the field of practical
psychology for: first, to know one's strengths and weak-
nesses and consciously use them both in professional
activities, in communication, and in ordinary life situa-
tions; secondly, to be able to reveal one's psychological
reserves; third, to preserve and maintain their mental
and physical health.
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The article shows the economic nature of the capital of a commercial enterprise and talks about a number of
issues of capital analysis based on it. Here, the purpose, tasks and information sources of the capital analysis are
indicated, and the use of the share ratio of capital in total assets (SRCTA) indicator in the analysis is justified. In
addition, some issues of the analysis of the authorized capital, shareholder capital and retained earnings, which are

the main components of capital, are explained.
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Introduction. It is known that the capital of the
enterprise is a balance indicator reflecting the amount
of its own funds. What is the total amount of capital, in
which cases is this amount considered optimal, and in
which cases is it considered sub-optimal, or what is the
position of the relative indicators reflecting the current
state of capital in the financial situation of the
enterprise, among the issues that are considered
relevant in the economic field, it attracts the attention
of researchers. is involved. One of the convenient
measures to determine whether the total amount of
capital is sufficient for the enterprise is to periodically
and regularly analyze the capital. The final provisions
obtained as a result of the analysis make it necessary to
make management decisions on maintaining the
physical volume of capital, whether it is sufficient or
not, and whether it should be increased in the future
activity of the enterprise.

Capital appreciation. A number of indicators are
used to characterize the financial condition of a
commercial enterprise. As the scale of such indicators
has a wide scope, they are used both in financial
analysis and in the organization of management
processes, as well as in making management decisions.
In addition to these, the indicator of the share ratio of
capital in its total assets can form a sufficiently justified
opinion in order to briefly and clearly characterize the
financial situation of any commercial enterprise. A
greater amount of capital results in a higher share of
capital in the total assets of the enterprise. In addition,
the condition of the components of the capital plays an
influential role with various factors in the assessment
of the financial condition of the enterprise. All this
makes it necessary to regularly analyze the capital and
form reasonable opinions about the financial situation
of the enterprise through it. Some issues of capital
analysis in commercial enterprises have been
investigated in the works of a number of economists [4,
14, 15, 16]. Despite this, the capital valuation issues to
be commented on here have not been sufficiently
investigated.

The main purpose of capital analysis is to make
scientifically based judgments about the financial
condition and financial stability of the enterprise, and
thus help to find directions for the efficient
development of the economy of the enterprise. In order
to achieve this goal in a favorable way, analysis should
be carried out in several directions. First, it is

considered appropriate to analyze the total volume of
the enterprise's capital, and then its composition and
structure. Each of these can be analyzed in different
ways, but the judgments formed on the results of the
analysis are equally important in directing the
development of the enterprise.

Sources of information and tasks of analysis.
What information is used in the process of capital
analysis may be different depending on the purpose of
the analysis and the requirements set before it. To
analyze the availability of capital, the current state of
its composition and how it changes over the years, it is
enough to use the information reflected in the financial
statements of the enterprise. However, in order to
analyze how the enterprise's capital was historically
formed, its development, for what purposes and how it
is used in the process of the enterprise's activity, and a
number of other such delicate issues, it is necessary to
look at information stored in deeper layers, archival
materials of the past years, founding documents of the
enterprise, distribution of profits over the years and it is
required to refer to usage protocols and other such
information [1, 3, 5].

The main sources of information for the analysis
of capital in general and at the initial stage are the
following forms of the financial report of the enterprise:

1. Report on the financial situation: it is a form of
financial report that reflects the financial situation of
the enterprise in a comparative form. In the "Capital”
section of this report, the balance amounts for
individual components of the capital of the enterprise
are reflected.

2. Statement of changes in capital: it is one of the
forms of financial statement reflecting the movement of
the private capital of the enterprise. The components of
special capital include authorized capital, reserve
capital, additional capital, as well as undistributed
profits of the reporting year and previous years.

Different kinds of tasks can be put before the anal-
ysis of capital. As an example, it is appropriate to show
the following:

v’ to determine the sources of capital formation,
to determine the results of changes in its total volume
and composition;

v’ to determine the ability of the enterprise to use
the capital effectively;

v’ evaluate capital increase reserves;
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v'to evaluate the parts of the undistributed profit
of the enterprise related to the current year and col-
lected from previous years and other similar tasks.

Analysis process and SRCTA indicator. It is
appropriate to start the process of analyzing the capital
of the enterprise by collecting, examining, interpreting
and presenting information about the current state of its
existence and how it has changed over the past few
years. Financial statements from the last few years are
required to perform these processes. First of all, the
dynamic change and development trends of the capital
over the years, and then the changes in its composition
are analyzed. In modern times, the economic literature
provides information about a number of relative
indicators that reflect these or other issues of the
enterprise's capital [9, 10, 18]. In our opinion, it is
appropriate to use another relative indicator here. This

indicator is called the share ratio of capital in the total
assets of the enterprise (SRCTA). It expresses the ratio
of the enterprise's capital to total assets. This indicator
can create a preliminary idea that the enterprise has
sufficient capital. Thus, the SRCTA indicator can play
an important role in assessing the financial condition
and financial stability of the enterprise. Here, using
SOCAR's financial reports as an example, let's take a
brief look at some of the issues of calculating and using
the equity ratio in the total assets and using it in the
analysis.

Using the information contained in SOCAR's
2018-2022 reports on the financial situation, the
following table shows how to calculate the share ratio
of capital in the total assets of the company (SRCTA
indicator).

Table
Share ratio of capital in total assets of SOCAR
(according to indicators at the end of the year)
(min.$)
Ne Years Total assets, min $ Total capital, min $ SRCTA indicator, %
1. 2018 36550,6 14084,7 38,53
2. 2019 38455,9 14310,6 37,21
3. 2020 37738,2 12895,9 34,17
4, 2021 40798,2 13382,4 32,80
5. 2022 47550,0 19608,8 41,24

Source: compiled by the author based on SOCAR's Consolidated financial statements [1]

To calculate the SRCTA indicator, you need to
multiply the amount of the company's total capital by
100 and divide it by the amount of total assets. This
indicator can give a reasonable idea about the financial
situation of the enterprise. Here, the process of
calculating the SRCTA indicators of SOCAR at the end
of the respective years was carried out as follows:

By the end of 2018: 14084.7 x 100 : 36550.6 = 38.53%;
By the end of 2019: 14310.6 x 100 : 38455.9 = 37.21%);
By the end of 2020: 12895.9 x 100 : 37738.2 = 34.17%j;
By the end of 2021: 13382.4 x 100 : 40798.2 = 32.80%);
By the end of 2022: 19608.8 x 100 : 47550.0 = 41.24%.

As can be seen from the information reflected in
the table, serious changes have occurred in the total
amount of assets and capital of SOCAR in 2018-2022.
Thus, in the specified 5 years, the total amount of the
company's assets increased by $10,999.4 million, or
30.1 percent, and the total amount of its capital
increased by $5,524.1 million, or 39.2 percent. The
amount of both assets and capital has changed unevenly
over the years, sometimes increasing and sometimes

decreasing. Here, the decline in 2020 attracts more
attention. In that year, the company's assets decreased
by $717.6 million, and its capital decreased by $1414.7
million. The company ended the year 2020, when the
pandemic prevailed all over the world, with a loss of
$1,155.9 million, as a result of which the amount of its
total capital decreased by $1,414.7 million. Although
the situation has improved slightly in the next year
2021, the total amount of capital has still not reached
the level of 2019. In 2021, the capital increased by
$486.5 million compared to the previous year, which
was not enough to reach the level of 2019. A significant
increase in the company's assets and capital took place
in 2022, which is related to the improvement of its
management system. As can be seen from the presented
information, in 2022, compared to the previous year,
the amount of assets increased by $6,910.6 million, and
the amount of capital increased by $6,226.5 million,
which is the highest indicator in the analyzed five-year
period. How the company's total assets and capital have
changed is reflected in the next diagram (Diagram).
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Changes in total assets and capital of SOCAR
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Source: Compiled by the author based on table information

As reflected in the chart given here, in 2018, 2019,
2021 and 2022, when the company's assets increased,
its capital also increased, and in 2020, when it
decreased, its capital also decreased. Undoubtedly,
there is a hidden connection between these two
indicators, which is not easy to see, and its investigation
will be the subject of another study. Here, we consider
it appropriate to focus on the SRCTA indicator. This
indicator is reflected in the last column of the above
table. As can be seen, the value of the SRCTA indicator
expressed as a percentage gradually decreased in 2019,
2020 and 2021, from 38.53% in 2018 to 32.80% at the

end of 2021, 3 5.73% decrease occurred during the
year. In our opinion, this means that the company has
blown money over the years, and the rapid growth of
its assets has not resulted in a corresponding increase in
capital. Such a negative situation was eliminated only
in 2020. At the end of that year, the SRCTA indicator
increased by 8.44% compared to the previous year and
reached 41.24%. How the company's SRCTA indicator
changes over the years is reflected in the following
graph (Graph).
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As can be seen from the given graph, the SRCTA
indicator of the company has tended to decrease
regularly from year to year in 2018-2021, and only in
2022 it increased and rose above the level of 2018.

In our opinion, the indicator of 2022 reflecting the
share ratio of capital in total assets in SOCAR can be
considered very favorable and high for a commercial
production organization. This ratio shows that 41.24%
of the company's total assets are its own funds, and the
remaining 58.76% are borrowed funds. In general, we
consider it reasonable to accept the SRCTA indicator
above 33.3% as a guarantor of the strength of the
financial stability of the enterprise for this type of
commercial enterprises. This indicator reflects that the
total capital of the enterprise is more than 1/3 of the
amount of its total assets.

Features of the analysis of capital components.
One of the important directions of capital analysis is the
examination of its constituent parts. When analyzing
the composition and structure of capital, it is necessary
to take into account the characteristics of each part of
it. When analyzing the composition and structure of the
capital, it is appropriate to pay special attention to the
authorized capital of the enterprise. The charter capital
consists of the amount of funds that the founders
invested in its property during the establishment of the
enterprise. In Western literature, this type of capital is
called nominal capital [7, 8, 19]. The authorized capital
can be reorganized, increased or decreased during the
operation of the enterprise. Necessary information
about its volume (amount) and how it is organized is
reflected in the founding documents of the enterprise
[21; p. 330]. The most important of these documents is
the charter of the enterprise. The status of the
authorized capital during the reporting period is
reflected in the report on the financial status of the
enterprise, and its increase or decrease is reflected in
the report on changes in capital. When analyzing the
authorized capital, first of all, the completeness of its
formation is evaluated, if necessary, it is determined
which of the founders has not fulfilled their obligations
to invest in the authorized capital. Then, the cases of its
increase and decrease in the period covered by the
analysis are examined, and the reasons, sources,
directions and results of the changes are interpreted [2,
22].

In enterprises and organizations with the
organizational form of a joint-stock company, the
authorized capital is formed in the form of share capital.
When analyzing shareholder capital, it is necessary to
determine whether the organization has its own shares
purchased from shareholders and the purpose of their
purchase. The peculiarity of share capital is that
through it many legal and natural persons invest in the
enterprise on a long-term basis and they become the
main legal owners of the enterprise through equity
instruments [12, 17]. The social context of high share
capital is that the shareholders of the enterprise are a
part of the people in general, and thus it is known that
the enterprise belongs to the people in the form of
shareholders. The higher the share of publicly traded
shares in the country, the more people-owned the
economy is. Therefore, it is considered appropriate to

consider the share of the share capital in the total capital
of the enterprises existing in the country or region as
one of the indicators reflecting the extent to which the
economy belongs to the people.

One of the parts of capital that should be paid
special attention to is retained earnings. Retained
earnings consist of the total amount of the unpaid parts
of the net profit in the form of dividends earned by the
enterprise in the process of long-term financial and
economic activity [13,20]. These parts of the profit over
the years remain accumulated and are added to the
capital of the legal owners of the enterprise. When
analyzing retained earnings, it is necessary to evaluate
the change in its share in the total amount of capital. A
decrease in this indicator may indicate a decrease in
business activity and therefore should be the focus of
the analyst's attention.

The result. Thus, capital analysis plays an
important role in forming a correct picture of the
company's financial situation. In the analysis of the
capital, it is proposed to use the capital share ratio
(SRCTA) indicator in the total assets, and the method
of calculating this indicator is shown. Also, it is
proposed to consider the share of shareholder capital in
the total capital of enterprises existing in the country or
region as one of the indicators reflecting the extent to
which the economy belongs to the people.
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Abstract

The territory of Azerbaijan, rich in underground and surface resources, is also rich inhydrocarbon resources.
The development of hydrocarbon deposits in the Azerbaijani sector of the Caspian Sea, agreed upon in the "Con-
tract of the Century", gave impetus to joint development with the world's leading oil companies and contributed
to the development of oil and gas fields in Azerbaijan. The oil and gas complex has given a special impetus to both
the economic and social development of Azerbaijan. One of the main tasks facing the Republic of Azerbaijan is
to ensure the energy needs of the population, consolidate achievements in the successful development of the econ-
omy. In this article, we analyze the environmental and economic risks that arise both during the development and
further oil processing of oil and gas fields. The purpose of the study is to develop proposals for more effective
prevention of environmental risks on the example of some fields in Azerbaijan. The subject of the study is the
fuel and energy complex of Azerbaijan and at the same time the issue of ensuring ecological balance. The pro-
posed article is based on the study of some problems of harming the environment of some fields of Azerbaijan in

order to minimize the impact on the environment.

Keywords: forecasting environmental pollution, oil and gas industry, environmental risks, pollution preven-

tion.

Introduction

The development of the oil and gas complex in the
world and in Azerbaijan has been the basis of the pro-
gress of society and the economy for many decades.
Today, the development of energy has becomeone of
the most successful and decisive directions of state pol-
icy in the Republic of Azerbaijan. The wealth of the oil
and gas complex allows us to build a sovereign Azer-
baijan, create a modern state. With all the available op-
portunities and potential sources of energy, Azerbaijan
with a transitional economy is ahead of other countries
in the same situation.

The rapid development of the oil and gas complex
should not only meet the energy needs of the popula-
tion, but also serve its well-being. The development of
the oil and gas complex of Azerbaijan makes it possible
to ensure sufficiently high rates of economic develop-
ment, but at the same time creates a number of environ-
mental problems in the state. Therefore, it is important
to ensure the environmental safety of the oil and gas

complex, as well as the population's need for energy re-
sources primarily through the development of renewa-
ble energy sources.

Since the oil and gas complex is closely connected
with all spheres of life in Azerbaijan, its condition has
a significant impact on the socio-economic policy of
the state. Thus, the sharp drop in oil prices over the
past year has significantly complicated the socio-eco-
nomic situation in Azerbaijan as a whole. Therefore,
the analysis of the current state of the leading sector of
the Azerbaijani economy — the oil and gas complex as
a whole, the identification of factors affecting its devel-
opment, is an important and urgent task.

The purpose of the study is to develop proposals
for more effective prevention of environmental risks on
the example of oil and gas fields of Azerbaijan.

The subject of the study is the state of the oil and
gas complex of Azerbaijan and at the same time the is-
sue of ensuring ecological balance in its development.

The scientific novelty of the research consists in
studying and grouping the strategy for thedevelopment
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of the oil and gas complex in Azerbaijan, developing
proposals for the effective use of energy sources and
taking measures to prevent the impact of this use on the
environment.

Literature review

The oil and gas complex, primarily the oil indus-
try, plays an important role in socio-economic develop-
ment, in mobilizing the entire economic potential of the
Republic of Azerbaijan. It is no coincidence that the
Azerbaijani state, pursuing an "open door" policy based
on the principles of mutually beneficial cooperation,
creates favourable conditions for the participation of
foreign capital inthe development of oil fields [1].

The study of issues related to this gas topic was
reflected in the works of many researchers, afterthe
Republic of Azerbaijan there is a significant potential
for the development of the oil industry, which is the
basic structure of the economy [2], official statistics [3]
and other sources, the authors examined the problem as
a whole and highlighted many aspects of the develop-
ment of the oil industry.Describing the dynamics of the
development of the oil industry of Azerbaijan, these au-
thors, in addition to focusing on the activities of West-
ern industrialists, also explained the activities of repre-
sentatives of Russian capital, which has a large multi-
national structure [4].

Many works have been written both on environ-
mental protection and on the effective use (forecasting)
of natural resources [5]. In the works of M. D.
Goldfein, N. V. Kozhevnikov, N. I. Kozhevnikova
other researchers [6], forecasting methods and their
basic principles are studied.

Information about the oil and gas complex of
Azerbaijan was repeatedly emphasized in the writings
of early medieval researchers and travelers [7] the first
information about the extraction and distillation of
Baku oil by wells was given in his writings by the Arab
historian of the 13th century, Muhammad ibn Najib
Bakran [8].

The rapidly developing oil and gas complex in
the modern world is the basis for the developmentof
key economic sectors and determines the progress of
social production. To this end, the scientists conducted
extensive studies of the economics of the oil and gas
complex and reflected the results in their works. Re-
search by Ukrainian and Azerbaijani scientists Vagif
Gadirov, Oleksandr Menshov, Roman Kuderavets,
Kamran Gadirov on structural forms, formation and de-
struction of oil and gas deposits, geographical location
of the main oil and gas-bearing deposits of Ukraine and
Azerbaijan showed that oil deposits, regardless of their
structural form, in gravitational and geomagnetic fields
aremarked by local minima, and the intensity of local
gravi-magnetic minima depends to a greater extent on
the strength of the oil and gas reservoir than on its depth
[9]. Rafiga Huseynzade, Azer Aliyev research the his-
torical experience of the construction of main oil and
gas pipelines and its environmental priorities for Azer-
baijan. The experience of the above-mentioned coun-
try's oil and gas industry in exploration, production,
processing and transportation was studied in the collec-
tions of works of authors who lived in the Middle Ages,
in particular, the first oil well in the world was drilled

on the Absheron Peninsula in Azerbaijan in 1846 [10].
Itis also worth noting that the oil industry of Azerbaijan
has gone through various stages of decline and recovery
during the entire period of development, but despite
this, many oil and gas fields have been discoveredand
developed in the country. At the current stage of its de-
velopment, the oil and gas industry accounts for about
90% of Azerbaijan's export revenues and about 60% of
the country's state budget. The development of the
oil and gas industry contributed to a significant
increase in the standard of living in Azerbaijan since
the late 1990s. Thus, Azerbaijani oil scientists have be-
come famous not only in their own country, but also
abroad for their practical and scientific activities.

R. N. Nuralieva the monograph "Economic and
environmental problems of the development of the fuel
and energy complex of Azerbaijan" shows the theoret-
ical and methodological foundations of the relationship
of the oil and gas industry with the environment, ana-
lyzes the environmental situation in the country, high-
lights the principles of environmental protection [11].

One of the important tasks facing the oil and gas
complex of the Republic of Azerbaijan today is to bet-
ter meet the needs of the economy and the population
of the country in energy resources and consolidate the
results achieved. To fulfill this important task, the
""State Program for the Developmentof the Fuel and En-
ergy Complex of the Republic of Azerbaijan" provides
for the implementation of specific measures for their
implementation in the next decade and defines the di-
rections of development of territories [12, 13].

Results and discussion

In the next decade, due to the shortening of the life
of oil and gas fields, the Azerbaijan State Oil Company
(SOCAR) will face problems in the process of oil and
gas production, as well as in the supply sector. This is
considered a natural phenomenon, but, thus, a reduction
in production in large and intensively developed terri-
tories over the course of a century will be inevitable.
According to forecasts, in 2025, oil supplies to the
country will be reduced to 6.9 million tons with an an-
nual reduction of 1-2%. During this period, the coun-
try's population will increase by 22% from 10 million
to 11 million in 2025 [14].

A stronger economy will increase investments in
the social sector and improve people's well-being.A fa-
vourable social situation will be accompanied by an in-
crease in energy demand. In such conditions, the num-
ber of cars in the country will double and in 2025 will
average 2 million. Currently, the country needs 1.1
million tons of pure gasoline and 1.2 million tons of
diesel fuel. It is expected that in 2025 the demand for
gasoline will grow by 80%, and for diesel fuel — by 2
times. To meet this demand, SOCAR needs to increase
production from the current 6 million tons to 9 million
tons in 2025. This situation will affect the productivity
of the oil and gas industry, and, accordingly, this pro-
cess will affect the growth rate of GDP. In different de-
velopment scenarios, this impact can be multifaceted:
first of all, the decline in oil production by SOCAR will
affect its capital intensity and foreign exchange earn-
ings. As a result, the country's impact on economic
growth in the oil sector will be limited. On the other
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hand, the country's transport sector will suffer from this
deficit, and it will have to create its own new supply
system. Naturally, SOCAR will replace the loss of oil
in GDP with an increase in gas production. However,
the decline in oil production will affect gas production
to some extent. In this context, it is important to note
that natural gas currently dominates the global oil and
gas complex. The world has entered a period of growth
in natural gas consumption. It is sometimes called the
"methane age" of modern human civilization.

It was noted that natural gas reserves in Azerbaijan
have great potential. This optimistic scenario (with an
increase in natural gas production) leads to another per-
spective: despite the growing gas potential of the repub-
lic, based on modern economic realities and environ-
mental requirements, it is necessary to use it more ef-
fectively and create appropriate production structures
in this direction. Based on the long-term goals of the
Azerbaijan national oil strategy, at the next stage of de-
velopment, it is necessary to use gas resources more ef-
ficiently and develop the gas chemical industry, espe-
cially when opening new gas and energy enterprises,
increasing production capacities and creating new gas
technologies.

According to the processing technology, 85-90%
of the mixture of natural and associated gases is me-
thane, used in everyday life and energy [15-19], the rest
is ethane, propane, etc., which are valuableraw materi-
als for gas chemistry. It is impossible to organize effi-
cient processing at the Garadagh gas processing plant,
which is operating at full capacity and does not meet
modern technological and environmental requirements.
Therefore, it is necessary to build new modern plants of
such production capacity that would meet modern tech-
nological standards and volumes of gas produced in the
country, as well as the creation of a gas chemical com-
plex based on valuable components. The main prob-
lems of economic and environmental processes in the
oil and gas complex consist in changes in the nature of
the environment, determining the relationship between
their social and production results, determining the
scale, nature and trends of environmental change, iden-
tifying areas with a bad environment. Therefore, it is
important to carry out economic and social assess-
ments, and each assessment should have a certain
value. From the point of view of individual interests, it

is desirable to give more preference to profitability cri-
teria, but this inevitably undermines the balance in en-
vironmental protection, in nature protection. Conse-
quently, the work to be done in order to obtain accepta-
ble forecasts requires the early development of criteria
for socio-economic assessments that arecorrect from
the point of view of the welfare of society. The appli-
cation of such criteria increases the importance of fore-
casting structural changes taking place in the Azerbai-
jan economy, and at the same time requires clarifica-
tion, grouping and improvement of issues embedded in
several existingmethodological indicators and forecast-
ing methods.

In recent years, as in economically developed
countries, in the countries of the Republic of Azerbai-
jan, special attention has been paid to forecasting,
which is an integral part of socio-economic manage-
ment. Since long-term planning in the EP Environ-
ment Protection areas is pre-determined for 15 years,
the useful life of the forecast that forms the basis of this
planning should not be less than 20 years.

In our opinion, the structure of the sector forecast
units can be presented in the form of Table 1.

Forecasting is carried out on three levels: a) the
first one is for individual enterprises and industrial as-
sociations (forecast of environmental impact); b) the
second one is for a specific region (a comprehensive
forecast and assessment of expected results reflecting
changes in environmental quality); c) the third is in the
industry as a whole (summary forecast).

According to the structure of the proposed ecolog-
ical and economic forecasting, it is advisable to classify
the methodology of forecasting the technical impact in
the field of EOS on the basis of two basic principles: to
determine the scale of interaction with the environ-
ment; to study the quality of the environment. At the
same time, the statistical method can be used to predict
the degree of impact of territories on the environment.
However, it should be noted that it is not always
possible to wuse statistical methods to determine
changes in environmental quality. For this reason, we
believe that the most effective methods in the current
situation are cartography, geophysics, experiments and
combined methods. The statistical method should be
applied only to selected indicators with initial data.

Table 1.

Structure of industry forecasting issues in the oil and gas industry *

Scientific and technical section of the forecast

Socio-economic section of the forecast

field facilities and study of factors affecting the EPA;

- analysis of the ecological situation at thelocations ofi- forecast of eco nomic losses, depending onthe na-

ture protection options;

of STP at the predicted time;

- study of the impact on the nature protection activities- calculation of socio-economic assessment of the

results of each option;

components;

- environmental pollution and the amount of pollution, the
development of forecasts for changes in regulatory frame-- determination of the efficiency of nature protection
works, changes in the composition and structure of toxicmeasures and selection of a suitable option;

costs;

- characteristics of alternative variants of nature protection- proposals and recommendations for theformation
measures, the volume of capital investments and operatingjof a plan of nature protection measures that provide

long-term goals andstandards;

ing costs;

- characteristics of alternative options of nature protection
measures, volume of relevant capitalinvestments and operat-

* compiled by the author on the basis of [11]
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To predict the expected socio-economic results, it
is advisable to use a balance method, an economic and
mathematical model, a survey method and a combined
method. It is advisable to use the regulatory option to
study the protection of the environmental quality stand-
ard and factors affecting the environment in a regula-
tory situation; the main purpose of using the intermedi-
ate forecast option isto study the degree of environmen-
tal impact of territories where a certain level of
environmental protection measures is in effect.

Based on the above, the following key points can
be noted when developing the scientific and technical
part of the forecast: a) analysis of the current environ-
mental situation; b) forecast of the scale of the object's
impact on the environment and nature protection [20-
23].

However, it should be noted that in order to imple-
ment the above measures, some changes are needed
(consideration of several variants of forecasts, the use
of more effective forecasting methods, improvement of
the forecasting system). At the same time, the analysis
of the environmental situation as the initial stage of the
forecast development is the basis for further research.

Increased demand for carbon-intensive energy as
a result of population and income growth leads to an
increase in IEW emissions in general (Table 2).

The forecast data depends primarily on a compre-
hensive and accurate analysis of the state of the envi-
ronment. The main purpose of the analysis is to collect,
process and systematize the initial data necessary for
making a forecast.

The following questions should be taken into ac-
count in the analysis: 1) identification of factors affect-
ing the environment at the facilities of the oil and gas
industry; 2) determination of the scale and type of im-
pact; 3) detection of trends and qualitative changes in
the activity of the natural environment; 4) study of the
scale of damage caused by objects of the oil and gas in-
dustry; 5) identification of a situation that may create an
environmental threat in the region.

The data obtained for analysis should be based
on field statistics and monitoring system data. Cur-
rently, the wells are in the process of creating a field
control system in the most dangerous areas. The main
issues of forecasting changes in the quality of EPC
under the influence of oil and gasindustry enterprises
are: 1) identification of pollution zones and qualitative
changes in the environment due to toxicconcentrations;
2) determining the degree of quality deviation in the
EPA compared to the regulatory situation; 3) identifica-
tion of the crisis zone of the natural system.

Table 2.
IEYQ Waste sources, Azerbaijan ("No action taken" scenario, 100th year GWPs) *
Sector 200020052010 | 2015|2020 | 2025|2030 | 2035 | 2040 | 2045|2050
[Transport 22 142 |50)|66 | 70|77 84]92]99]10.7|116
Industry 64 128 |16|14]110/08|07|08]09]11]|16
Place of residence 37|66 |65|64|73)83]94106]11.9]13.3]14.9
Commercial 08/00(02]04]04]04]03[03]03[02]02
Agriculture, Forestry andFisheries 03/08(11)13]13|12[10/09]|08]06]05
Electricity 11.0(14.1)10.5|10.3|10.3|/10.2|10.2]|10.4|10.7|10.3|11.6
Gas Production 47 | 51 (11.7]12.1|12.3|12.6|13.0(13.2|14.2|14.7|15.9
Other powersupply 42 |56 |43 |54 |53]|53|53|52|53|53]|54
Industrial processes 06 11821283238 |44 |52|61]72]84
Agriculture 54 | 65| 72|85|95|105|115|125|135|14.5|155
Land Use and Forestry -49|-53|-54|-55|-55|-565|-55|-55]|-55|-55|-55
\Waste 18 1202324 |126[27]29]31]33]|35]37

* compiled by the author on the basis of [24]

The most effective method for predicting EPA
quality variability is the cartography method. The map
is a visual aid on topography, zones and directions of
environmental pollution. The cartographic model al-
lows you to select suitable sites for the placement and
development of an object, while prohibiting the place-
ment of new industrial facilities in certain territories or
suspending or significantly limiting the operation of
existing ones. Experiments show that the cartographic
method ismore reliable because it is tracked using en-
vironmental maps compiled in the UK. In Germany,
these maps are used to determine the level of air pollu-
tion with sulfur dioxide. The main difficulty when us-
ing the mapping method is calculating the concentra-
tion level in accordance with the concentration. How-
ever, a number of proposals, guidelines and
geophysical models have been written and published in
this area [25]. However, these substances make it pos-
sible to more accurately determine the degree of air pol-
lution.

When choosing a method for determining eco-
nomic damage, the possibilities and goals of a specific
forecast should be taken into account. It should be
noted that to determine the local damage separately,
calculations are required for each damage. For exam-
ple, when determining the damage (Yd) caused by the
deterioration of public health, three of its main compo-
nents are taken into account: non-labor national income
as a result of refusal to work (Qn y/week) Qn/g w for
health reasons; payment of benefits to persons with
temporary disability (Qab w); medical expenses of the
patient (Qm.c):

(Qm.c)(Qm.c)Yd = Qn/gw +Qab w +Qm.c (1)

Production losses are due to an increase in the de-
preciation rate of certain fixed assets (Af); valuable
raw material wastes released into the atmosphere
(Arw); losses incurred during high employee turnover
are calculated (A).

As = Af + Arw +A 2
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When calculating the damage to housing and com-
munal services (Hcs) from air pollution, the following
is taken into account: the cost of cleaning the additional
dust generated in the areas allocatedfor construction in
the city (Hcl) public transport (Hp.t) value-added ex-
penditures of housing funds and other objects of the
city (Hcost) additional costs of household services (H
h.); damage to urban landscaping (Hd.)

Dh = Hecl + Hp.t + Heost+H h. + Hd 3

In order to use the method described above to de-
termine economic losses, it is necessary to collect, an-
alyze and summarize a large amount of information
according to this scheme, the complexity of obtaining
such information is due to their nature. It should be
pointed out that it is impossible to obtainthe necessary
data in a generalized form, since there is no single
body in Azerbaijan that would deal with this. Moreo-
ver, there are problems with the collection of primary
data, since it is impossible to obtain the necessary in-
formation for all enterprises. In the future, the calcula-
tions will use the data of

SOCAR, the state oil company of Azerbaijan, the
largest in the republic.

The method of calculating the specific gravity of
damage is given below. For example, theeconomic
damage from concentrates is determined by the follow-
ing formula.

D = Z.i Ri+ Da/culture Ri + D e. Si + Din.i Fi (4)

Dh/I — i specific gravity of health damage in the
Zone;

Ri — i number of populations living in the zone;

Da/culture — i specific weight of damage to for-
estry;

Si —i zone suitable forest areas;

D e. — i zone specific gravity of damage to the en-
vironment;

Din.i — i zone specific gravity of damage to the in-
dustry;

Fi — i the value of the main funds of the industry.

Thus, when calculating economic damage by this
method, differentiation of pollution levels in zones re-
quires the collection of a large amount of preliminary
data. Accordingly, it can be said that theexisting scien-
tific and methodological work does not allow taking
into account the indicators characterizing economic
damage when planning and forecasting the gas industry
in the field of EOS.

To predict the economic damage from air pollu-
tion using an extended assessment method, the follow-
ing indicators should be taken into account:

1) the volume, composition and composition of
toxic substances released into the atmosphere;

2) changing the nature of pollution;

3) forecasting of economic damage.

Azerbaijan's transition to a market economy is ac-
companied by high activity in the development of the
oil and gas sector, but the severity of the economic cri-
sis has led to a deterioration in the quality of the envi-
ronment and, as a result, the deterioration of the health
of the population in crisis conditions, a decrease in life
expectancy and other adverse demographic conse-
quences. Thus, there isa great needto create a new state

environmental policy aimed at ensuring rational use of
natural resources, improving the state of the environ-
ment and reducing the negative impact on human
health, without which sustainable development and sta-
bility of society as a whole is impossible. The concept
of "sustainable development" for the "society-environ-
ment" system should be understood as follows:

- sustainable social development, involving the
use of sources to ensure equality of community
members and create conditions for social justice;

- ecological sustainable development, in which
human well-being is ensured by the protection of
natural well-being and the quality of the environment.

According to the World Bank, sustainable
development means achieving the following goals
[26]: environmental degradation, biodiversity
diversity, protection of favorable environmental
conditions, etc. [27; 28]; environmental goals; simple
economic goals that ensure the development and
efficiency of the economy; social goals [29].

However, achieving one of the above goals con-
tradicts the realization of social goals with an increase
in production in the economy, or rather, there is a con-
tradiction between environmental and economic goals.
Taken into account the sustainability of economic and
social development and its compliance with environ-
mental requirements, it is necessary to understand the
main problem — the importance of minimizing negative
environmental consequences for future generations.
And in orderto determine the specific goals of this de-
velopment and to take into account the long-term envi-
ronmental consequences of any enterprise (economy)
affected by pollution and environmental degradation,
people's economic activity can be considered the pri-
mary and most important element of this process. To
minimize such negative impacts, it is necessary to de-
velop a strategy (from the point of view of restoring
quality) that ensures that the economy meets the envi-
ronmental requirements of measures aimed at reducing
the burden on the environment. Adoption as a techno-
logical, financial and economic measure supports the
goal of production — the necessary income, according
to experts, four types of strategies can be applied. The
first strategy is based on the fact that when calculating
the effectiveness of any production or trade operation,
it is necessary to take into account the economic dam-
age caused by environmental pollution as a result of this
operation.

The second strategy should be to minimize the
amount of waste in technological processes through re-
generative measures. The third strategy is aimed at re-
ducing environmental risk and can be applied at enter-
prises that have reliable environmental protection
measures, but use highly toxic and radioactive materi-
als in their production. The fourth strategy is aimed at
minimizing the overall impact of the enterprise on the
environment. When implementing this strategy, the
company can apply more radical changes in its produc-
tion and trading activities, for example, the cessation of
production of certain types of products. The choice of a
particular type of strategy is based on the analysis of the
following parameters:

- the general environmental situation in the region;
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- production capabilities (enterprises);

- the level of availability of environmental
protection equipment in production activities;

- financial stability of the enterprise;

- innovative activity in the implementation of the
medium- and long-term strategy of the enterprise and
the policy of restoration of production.

As part of the expansion of the level of economic
activity to adapt to environmental requirements, much
attention should be paid to environmental monitoring
and environmental expertise (verification and assess-
ment of compliance of economic activities with envi-
ronmental protection requirements).

Every country, including Azerbaijan, contributes
to the global environmental crisis. Such a contribution
can be assessed by ecological significance, the size of
territories in which natural ecosystems are disturbed or
not disturbed, as well as by the consumption of primary
pure biota (flora and fauna) in each other and in each
country. The current environmental situation has forced
each country to consider environmental problems in a
global context [30-32].

According to international experts, natural gas
coming from Turkmenistan to Nakhchivan, via Iran,
can further expand the capacity of SGC in Turkey in
the future [35]. As well as the implementation of the
Trans-Caspian Gas Pipeline project (Trans-Caspian
Gas Pipeline, "TCGP") will allow the Central Asian
countries to supply gas to the countries of the continent
in the amount of an additional 10-12 billion cubic me-
ters per year through the territory of the Republic of
Azerbaijan and Turkey. According to many experts,
Caspian gas supplies can pass through the TANAP and
TAP gas pipelines, and the countries of the region can
increase their importance in the global economy and re-
ceive additional profits [35]. The production and supply
of liquefied natural gas (LNG) also has good prospects,
is a politically and economically profitable direction.

Conclusions

The article proposes directions for forecasting en-
vironmental problems caused by oil and gas industry.

Based on the analysis, a number of important re-
sults have been achieved in the protection of nature and
the environment, and it is recommended to implement
measures that include:

1. Apply an  effective  implementation
mechanism that combines the types of economic and
administrative impact. First of all, it is about
environmental safety measures at enterprises.

2. Improving the environmental literacy of the
population and oil and gas companies. The most
successful method of achieving this is the introduction
of seminars — advanced training courses for specialists
of the oil and gas industrial complex.

3. Increasing the number of environmental
measures. The state should play an important role in
this.

4. Rational use of non-renewable energy sources
and expansion of the use of renewable energy sources.

5. Development of the non-oil sector in order to
reduce the use of oil. Again, we are talking about
renewable energy sources.

6. Strengthen the process of recultivation of

polluted lands. Local self-government bodies and
territorial communities are able to ensure this, therefore
it is recommended to give them greater powers to solve
this task.

7. Strengthen the material and technical base of
oil and gas producing enterprises with new equipment
and technologies. Establishment and development of
cooperation with foreign partners is ofgreat importance
here.

Thus, on the one hand, the development of the oil
and gas industry contributes to the economic well-be-
ing of the state, on the other hand, it generates more and
more environmental problems. This is a well-known
global model of economic development, which is
aimed at short-term interests, unlimited growth and
consumption of natural resources. We recommend
thinking about the future and implementing strategi-
cally important measures, in particular switching to re-
newable energy sources.

Regarding the operating oil and gas complex, ef-
fective management of strategic as well as specific risks
should be based on comprehensive identification and
description of risks, as well as identification of key
indicators of the oil and gas industry, which will allow
in practice to comprehensively take into account both
the negative consequences of the event and the positive
ones. Additionally, in order to minimize political and
economic risks, to ensure uninterrupted and reliable ex-
port of natural gas from Azerbaijan to the countries of
the continent, it is advisable to have alternative routes
for transporting natural gas, taking into account the
risk of the transit country.
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MAIN MODERN ASPECTS OF MARKETING IN FITNESS INDUSTRY IN THE CASE OF HIGH
LEVEL OF MARKET COMPETITIVENESS
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The popularity of fitness among the population has led to an increase in the number of enterprises providing
these services. With increasing competition and a decrease in the solvency of the population due to the economic
crisis in the Kazakh economy, the issue of promoting fitness services arises. The market for fitness services, from
the point of view of scientific understanding, has been practically unstudied. However, modern domestic science
has accumulated some experience in studying the marketing of services. This article discusses the issues of pro-

moting fitness services in the modern Kazakhstan market.

Keywords: Fitness, fitness business, marketing, promotion, marketing in fitness industry, marketing instru-

ments.

Currently, the services of fitness centers are
among the ten most popular services in Kazakhstan.
The growing level of well-being of residents of both
large and small cities leads to the fact that the popula-
tion begins to pay increased attention to their health,
physical condition and appearance. Moreover, the need
is growing precisely for high-quality services, which
can only be provided by modern, well-equipped sports
and health clubs and fitness centers. People want not
only to play sports, but also to have a good time in their
free time. After all, playing sports is one of the compo-
nents of our leisure time. With a high level of competi-
tion in the fitness services market, where each fitness
club is trying to increase the number of its clients by
meeting their specific needs, the question of studying
the marketing mix is certainly relevant.

A fitness service is a process that occurs between
the client and the club providing the service. This is a
deeply individual process, since the service is con-
sumed at the time it is provided. If you are not satisfied
with the product, you can exchange it or get your
money back. This cannot be done with the service. You
will not be able to refuse, for example, a poorly con-
ducted training session, the instructor being late, or the
reception staff making mistakes [1]. Moreover, more
often than not, it is generally impossible to objectively
demonstrate to the client whether the service is good or
not until the moment, it is provided. Based on the
above, certain conclusions can be drawn.

Firstly, a fitness service, like any other service, is
intangible and intangible until the moment of its acqui-
sition. In addition, in order for the client to take his
word for it, service providers try to formalize the most
significant service parameters for the buyer and present
them as clearly as possible. In the fitness industry, this
can be done with the help of a stylish and impressive
design of a fitness club, high-quality service, modern
equipment and new exercise equipment, highly quali-
fied instructors, and so on. Because the intangibility of
a service increases the risk of uncertainty when pur-
chasing it, consumers listen more to other people's eval-
uations of the service than to advertising messages paid
for by the service provider [2].

Therefore, the service provider (in our case, a fit-
ness club) must stimulate the maintenance of a positive

public opinion by directing its marketing efforts to in-
fluencers (trying to awaken in them a desire to use the
services of a sports and fitness center) and satisfied cus-
tomers (so that they recommend the fitness club to their
colleagues, friends and relatives).

Secondly, services are inseparable from the
sources (specific workers) providing them. Any re-
placement of a trainer, instructor in a gym or aerobic
gym can change the process and result of providing fit-
ness services, and, consequently, change demand.
Thus, both clients and sellers of fitness services influ-
ence the result of service [3].

Third, services are inconsistent in quality. This is
due, first, to their inseparability from the performing
subjects (the result of a fitness service even depends on
the mood of the master), as well as to the impossibility
and impracticality of defining strict standards for the
processes and results of service provision. Neverthe-
less, service organizations, including fitness clubs, are
trying to take various quality control measures. First,
this is a careful selection and training of personnel [2].
In addition, it is possible to increase the motivation of
employees by using incentives directly related to the
quality of services. For this purpose, bonuses are intro-
duced, such as “employee of the month”, or various bo-
nuses depending on customer reviews.

Fourth, services are not preserved. This means that
it is impossible to prepare services in full in advance
and store them as tangible goods in anticipation of an
increase in demand. For example, if no one comes to a
yoga class held in a fitness center, then the service
simply disappears. As a rule, sports and health clubs
encounter this kind of difficulties during the daytime,
when the number of visitors is small. Moreover, during
peak hours, that is, in the morning and evening, the sit-
uation is opposite: many clients cannot get to classes
because the groups are overcrowded. To cope with
these difficulties, many fitness centers use a price dif-
ferentiation strategy that allows them to regulate de-
mand, or rather reduce it during peak periods [4].

Marketing of fitness services is based on the gen-
eral concept of marketing, since the modern service
market offers the physical culture and sports industry a
mechanism through which their commercialization is
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carried out. Marketing includes analysis, planning, im-
plementation and control of activities aimed at estab-
lishing profitable exchanges with target markets to
achieve the goals of the fitness club.

The introduction of innovations into the daily ac-
tivities of fitness clubs occurs according to a certain al-
gorithm, which includes a number of preparatory and
executive stages associated with the development and
implementation of this business project. For this pur-
pose, a business plan is drawn up, which is a compre-
hensive program that contains economic, technical, or-
ganizational measures, as well as provides forecast es-
timates and the necessary justification for the
implementation of this project in practice [5].

Marketing management in the fitness industry is
all about demand management. Demand is a social need
for various services, a form of manifestation of need in
the services market. The growing demand for fitness
services entails an increase in supply. In this case, the
winners are those market participants whose offers cor-
respond to the basic preferences of the consumer.
Speaking about consumer preferences, it is worth not-
ing that some of the main criteria when choosing a fit-
ness club are its location, pricing policy and range of
services provided.

Let us look at the main reputation management
tools used by fitness clubs in their daily activities.

Creating an attractive image for a fitness club
through the fame and popularity of its employees and
clients. High authority, fame and glory of the fitness
club staff and its clientele play a huge role in the for-
mation of reputation and good name.

Using expert reviews and media publications.
Many fitness club websites contain corresponding sec-
tions called “Press about us” or “Publications”, where
excerpts or full texts of articles and reviews on the fit-
ness industry are given, and where the brands of these
clubs are mentioned in a favorable context.

Use of specialized ratings. A high place in the
ranking compiled by a group of independent experts
raises the business reputation of a fitness club among
clients, partners and its own staff, and creates a basis
for quantitative assessment of the most important pa-
rameters of the fitness business [6].

Conducting all kinds of competitions. The practice
of running a modern fitness business shows that provid-
ing only high-quality services to club clients is not
enough. It is necessary to arouse interest among con-
sumers, create proper motivation for classes, for com-
munication with staff and with each other. Such interest
and communication are greatly facilitated by competi-
tions held in a variety of areas and forms.

Comparison of training results according to the
“before” and “after” criteria. Significant parts of clients
come to fitness clubs with the goal of improving their
figure and getting rid of excess weight. The motive of
improving health and increasing physical activity is
also important. By systematically measuring anthropo-
logical indicators and health status, clients have visible
results of their exercises - photographs “before” and
“after” of a certain stage of exercise, weight loss, mus-
cle building, correction of body shape, posture, flexi-
bility, endurance, strength.

The leading factor in the competitiveness of fit-
ness industry enterprises is price. The cost of services
provided to consumers determines the number of client
groups, cash flow, profit and profitability of the fitness
club. Price is a complex, integral indicator that includes
a lot of other parameters of the economic activity of a
fitness club. In particular, the price for fitness services
includes:

— Production costs (including employee wages
and investment costs);

— The profit margin of the fitness club or each
individual service;

Prestige and business reputation of the club;

— Personnel qualifications;

— Payment method for fitness services;

— Successful or unsuccessful location of the fit-
ness club and some other parameters [3].

There are a number of other reputation manage-
ment tools. These, in particular, include holding open
days, press conferences, and corporate evenings for cli-
ents, fitness conventions, allocating places for fitness
classes for children, the disabled, and much more.

All these events brought to the attention of the
public through the media or otherwise, contribute to the
formation of a good name for the fitness club. It is im-
peccable business reputation, which has high moral and
economic significance. Increasing awareness of the
club's brand and increasing the number of client groups
is the main result that fitness business organizers expect
to receive from the advertising campaign. Fitness clubs
widely use various types of advertising in their com-
mercial activities, influencing different target groups in
a variety of ways.

Most often, advertising for fitness clubs appeals to
aesthetic feelings, leadership, energy, economy, pres-
tige, the joy of communication, and changes in life. Ad-
vertising stories and messages use, for the most part,
approaches based on sexuality, attractiveness, life suc-
cess, longevity, spiritual and physical health [7].

The fitness center needs to sell other services be-
sides cards. This could be personal training, solarium,
cosmetologist services. The presence of additional ser-
vices will increase the throughput of the fitness center
per unit of time and increase the turnover.

To summarize, we note that the main marketing
technologies used in the fitness industry are analysis
and forecasting of the state and development of the tar-
get market for health services. Identifying the needs of
target groups for sports and recreational services; cre-
ating and ensuring flexible maneuvering in the field of
pricing policy for services and goods; organization of
work of fitness clubs; advertising, public relations.
When applied, marketing technologies allow a com-
pany to achieve profitability and efficiency in the mar-
ket through planning, organizing work, analyzing and
monitoring the results of the company’s market activi-
ties, its competitors and the market situation.
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People living in Azerbaijan several thousand years ago already had medical knowledge, and this stage was
developing in an upward trend. This rise, which was founded in the VIII-1X centuries, lasted until the end of the
XIV century. Ancient East and Azerbaijani doctors Abu Mansur Muwaffag, Abu Sahl Masihi Jurjani, /Ibn Sina's
teacher/, Ibn Sina, Ibrahim Ibn-Ali-Najjar-Khagani Shirvani, Abu Nasr al-Farabi, Muhammad Zakariya-ar-Razi,
Abu Reyhan Biruni, Kafiyaddin Omar Osman oglu, Isa al-Raqgqi Tiflis, Muhammad Y usif Shirvani, Murtuza Gulu
khan Shamlu fluent in Arabic and Persian, visited, studied and worked in various cities of the Caliphate, such as

Baghdad, Damascus and Cairo.
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It is no exaggeration to say that in the tenth and
fourteenth centuries, the Islamic world was the pinnacle
of human civilization. The largest universities, observa-
tories, hospitals, pharmacies and libraries were located
in the Muslim East, where the most powerful scientists
worked.

During this period, madrasas operated under large
mosques in Azerbaijani cities. These madrassas taught
Arabic and Persian languages, Arabic grammar, logic
(religious dogma), jurisprudence (Islamic law), mathe-
matics, calligraphy (calligraphy), history and eternity.
Greek philosophy, astrology, logic, public speaking,
geometry, medicine, alchemy, and other subjects were
taught in large madrassas, similar to modern universi-
ties. The children of the landowners and the clergy read
here.

Azerbaijani doctors, fluent in Arabic and Persian,
visited, studied and worked in various cities of the Ca-
liphate, such as Baghdad, Damascus and Cairo. Books
by foreign authors also found their way to Azerbaijan.

During this period, the pharmacological encyclo-
pedia of Abu Osman Muwaffaq al-Haravi was distrib-
uted in Azerbaijan. Although Abu Osman lived and
worked in the 10th century in the Iranian province of
Herat, his books were popular throughout the Muslim
East, including Azerbaijan. In order to gather infor-
mation about medicinal plants, Abu Uthman traveled
all over the world and got acquainted with the medical
traditions of many peoples, including Azerbaijanis.

One of the first researchers in the field of pharma-
cology and pharmacology, Abu Mansur Muwaffag, a
prominent physician, pharmacologist and pharmacolo-
gist of the 10th century, probably came from Northern
Azerbaijan and wrote the first book of pharmacology in
980.

The "Scientific Work on the Fundamentals of
Pharmacology" written by Mivaffag or Abu Mansur in
the late tenth century is noteworthy. This work is im-
portant as a source of information on chemical
knowledge, the development of methods for the prepa-
ration of preparations containing plant extracts. The

scientific work shows simple methods for obtaining es-
sential oil and distilled water. Also, chemical com-
pounds are prepared - cinnabar and suleiman for the
treatment of skin diseases; copper sulfate for the treat-
ment of eye diseases; natural soda in plant powder as
an astringent and blood-stopping agent, alkalinization
of carbonate during consumption, astringency, natural
borax used as a medicine under the name of "nushdar",
nashatir, and finally oxide, and especially zinc sulfate
used by the Arabs in the treatment of eye diseases.
Later, Abu Mansur described the characteristics of gyp-
sum and arsenic, antimony, iron, clay, copper, lead,
gold, silver, oil, resin, camphor, starch, kamed, soap-
based oils, etc., in simple form and in hardened form.
showed. The book also tells about the ancient means of
fras - ointments from mercury and alkane. Abu Mansur
also mentions the use of some organic acids in medi-
cine, such as corn sugar and tannins.

Abu Mansur's book explains the effects of 446
herbal and 44 animal medicines.

Before writing the book, the author traveled to Iran
and India, studied the drugs used for treatment, and
noted that he encountered many difficulties here.

The author shows that the effect of drugs depends
on the individual characteristics of the body, ie the
body's heat, cold, dryness and humidity. He noted that
the effect of drugs on the body goes in three stages: dur-
ing the circulation of the drug after taking it and when
itis eliminated from the body. Therefore, when a doctor
prescribes a drug to a patient, he must determine these
characteristics, as well as the taste of the patient, the
drug and the diet, and monitor the effect of the drug. He
gave strange explanations about the effects and use of
drugs. For example, he put forward ideas about toxic
drugs, poisons, opium (a form of medicine), their prep-
aration and use.

He expressed unimaginable opinions about the
quality of medicines, food, food and medicine at that
time. The same drug can have different effects on the
same patients. Therefore, treatment should be carried
out individually.
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Ali Asadi systematized Abu Mansur's book on
pharmacology in the 11th century and translated it from
Arabic into Persian.

Abu Mansur suggested very interesting ways of
injecting drugs into the body: eating, drinking, rubbing,
wet, dry, blowing, tampons, wicks, etc. Here he paid
special attention to the treatment of asthma, skin and
prostate diseases.

Abu Mansur considered it necessary for a person
to be his own doctor. He said that a person can deter-
mine the cause of changes in the body by observing the
individual characteristics of his body.

Abu Mansur's book on pharmacology was pub-
lished in 1892 in Derpt in German. The translator and
author of this book was the Azerbaijani doctor Mirza
Abdulkhalig Akhundov. According to this publication,
he received the title of Doctor of Medicine. A brief
copy of the book was written in Persian in 447 AH,
1055 AD and is now housed in the Vienna Library.

Akhundov Abdulkhalig Haji Abdulla oglu was
born in 1866 in Baku. After graduating from high
school in Baku, he entered the medical faculty of the
University of Derpt / Tartu / and graduated with honors
from the Department of Ophthalmology.

Later, at his father's request, he went to Germany
to study medicine at the University of Erlanger and re-
ceived a diploma in psychiatry. Over the years, he has
mastered ancient Greek, Latin, German, French, Rus-
sian, French, and Arabic.

Returning to Baku at the end of the 19th century,
Abdulkhalig Akhundov is actively involved in socio-
political and cultural spheres. Creates a library, pub-
lishing house. Participates in the enthusiastic activities
of Baku intellectuals.

What is the healing effect of music? The famous
Central Asian Turkish scholar Abu Nasr al-Farabi
(873-950), who has encyclopedic knowledge, states in
his book "The Great Book of Music": "Music promotes
the improvement of mood, moral education, restraint
and spiritual development. It is also good for the phys-
ical health of the person, because when the body is sick,
the spirit is also weakened. Music, which has a positive
effect on the human senses, improves mood and re-
stores health to the body.

At that time, doctors were trained in mosques,
madrassas, secondary schools, and universities in Azer-
baijan. While training specialists in these schools, spe-
cial attention was paid to their formation as individuals.
They taught education, science and helm, that is, deon-
tology, the rules of ethical conduct. Therefore, clergy-
men, doctors, philosophers, historians, architects,
mathematicians, writers and other specialists were hon-
orable in fulfilling their artistic and civic duties in their
fields, being knowledgeable, scientific, healthy and
humble. Their names were also mentioned with honor.
It is no coincidence that the doctor, the judge and the
philosopher were popularly called "doctors"”. The rea-
son for this is the release of people from former scien-
tists and doctors,

The IX-XII centuries are a period when medical
science was especially formed and developed. Famous
medical figure, philosopher Muhammad Zakariya-ar-
Razi / Arabic /, Abu Mansur Muwaffaq / Azerbaijani /,

Abu Reyhan Biruni, Abu Sahl Masihi Jurjani, / Ibn
Sina's teacher /, Abu Ali ibn Sina / Tajik 980-1037 /,
Omar Osman oglu / Azerbaijani / and so on.

The IX-XII centuries AD were the period of for-
mation of medical science in the east. One of the prom-
inent scholars of this period was Abu al-Hasan Ali Rab-
bani al-Taabari, who lived in the early ninth century.
The author used Greek and Oriental literature to write
the book "Firdovsi-ul-Hikmat" in Arabic (236 h 850
m.).

One of these personalities is Ali ibn Abbas Majusi
Ahwazi / 994 /. This scientist is the author of the book
"Kamil ul-sanat tibb".

Another of these eminent scholars was Abu Sahl
Masihi Jurjani Isa ibn Yahya, the teacher of Ibn Sina
(died in 1003).

The genius Abu Ali 1bn Sina (980-1037) also vis-
ited Azerbaijan many times and collected medical in-
formation from there. He tells about his visit to
Saburkhast settlement of Azerbaijan in his work
“Qanun fith-tibb” (“Laws of Medicine™). Ibn Sina lived
for a long time in the city of Hamadan on the borders
of Azerbaijan, where he wrote most of the "Laws of
Medicine".

Abulgasim Zahravi's (died in 1013) book "Surgery
and Instruments"” is a valuable example of art that has
survived to this day.

In Europe he was known as Abulcasis. The work
contains images of surgical instruments developed
1,000 years ago. Itis included in the UNESCO Memory
of the World list

Dastur-ul-Alaj, which occupies a special place in
the medical literary heritage of the East, is one of the
most important books on treatment. H 993, m Written
in 1526 by Sultan Ali Khorasani.

The author writes, “I have been practicing medi-
cine in Khorasan, Samarkand and Mavarannahr for
more than 40 years. At that time, | was working with
Dr. Abu Mansur Gucgu. The disease has spread in the
country. Abu Mazaffar Mahmud Shah invited me and
ordered me to write a book on medicine. "

The author mentions that he has used many books
and adds his own experience.

The book discusses the role of the pulse in treat-
ment methods and the crisis that occurs during the
course of the disease - the crisis. The introduction of the
book deals with hygiene, ie the scientific and practical
tasks of medicine.

There are also written about diseases of the body,
their symptoms - symptoms and prescriptions for treat-
ment.

In addition, the source of energy of the air and a
necessary factor of life, the relationship between spirit
and body, the effects of seasons, temperature on health
and physical activity, cities, places of residence, hous-
ing hygiene, seasonal clothing, food hygiene. It also ex-
plains the efficient use of water and water, the prohibi-
tion of wine and its use, and the serious consequences
of overuse, sleep patterns, and the benefits of exercise.
The rules of administration, emetic drugs and their use,
bleeding and hemorrhage are indicated.
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Mental and psychological states - information
about the effects of pleasure, peace of mind, fear,
shame, thoughts, anger, hope and despair on the body.

One of the prominent scientists of Azerbaijan was
the uncle of our famous poet Ibrahim Ibn-Ali-Najjar-
Khagani Shirvani, the great organizer of science and
health, doctor Kafiyaddin Omar Osman oglu. The suc-
cessor of Ibn Sina's school, Kafiyaddin was also a great
philosopher, mathematician, astronomer and chemist.

Umar ibn Usman Kafiaddin is by origin the most
famous doctor-scientist among the Azerbaijani Turks.
In Shamakhi, he created and operated a health house
there, from where his fame spread throughout the East.

About Omar Kafiaddin 1080 - in Shirvan, the cap-
ital of Shamakhiga, it is believed that he was born in this
city. He was one of the most outstanding personalities
of his time, and his fame as an Azerbaijani scientist
spread everywhere. Kafiaddin was a highly educated
person. He knew several languages, was well versed in
philosophy, theology, astronomy, mathematics, medi-
cine, chemistry and pharmacology, and taught at a mad-
rasah. Khakani wrote about him: “If my uncle does not
leave me, no devil can lead me astray. He is a man of
culture and science. As water rises in height under the
influence of the sun, so | have risen thanks to it. , is the
Arastun of his time.”

It is said that before establishing his own healing
center, Omar Kafiaddin instructed his students to
slaughter several sheep and hang them around Shama-
khi. A week later, Kafiaddin drove through these places
one by one and saw that the corpses were damaged eve-
rywhere. The meat hung in a place called Birja Melhem
remained as if it had just been butchered. From this
Kafiaddin concludes that the air in the ointment is not
only very clean, but also has a healing value. Therefore,
he decided to establish his medical academy here.

And now this place is called Mazyu. Azerbaijani
scientist N.K. Karamov believes that the name of this
place comes from the word "ointment" in our language
- a valuable medicine. There is another version about
the origin of the name of this place. There is a legend
that a doctor lived in the vicinity of Shamakhi, who
once treated skin diseases with a miraculous ointment,
and the place later received the name “Mazh”. Kafi-
addin invites medical scientists to work here, involved
in treatment, drug production and medical education.
He was an excellent doctor, surgeon and pharmacist.
Like other similar establishments in the Middle East,
his hospital had a pharmacy. Doctors, pharmacologists
and pharmacists of various specialties also lived here.
At the same time, recruits, full-time doctors and phar-
macists, including "surgeons".

In the treatment centers of that time, the corridor
system of buildings was usually applied. There were re-
ception and procedure rooms at the entrance, wards on
either side of the corridor, and finally a morgue at the
end of the clinic. The main building was connected to
the farm building by an open balcony. The balcony im-
proved air conditioning in the building and was used as
a ward when needed. A small pharmacy was located a
short distance from the main building. Nearby, houses
for doctors and servants were built, as well as a large
pharmacy. The pharmacy went to the garden, where

various plants were planted to prepare medicines. Ac-
cording to MA Akhundov, "The Academy used molds
for the treatment of various internal and external dis-
eases. Up to 17 types of these fungi were distinguished:
bread mold, milk mold, confectionery mold, honey
mold, etc."

Omar Osman oglu taught his students moral pu-
rity, patriotism, and service to the people, just as he was
demanding of himself: "You do good to the people,
even if you hurt yourself," "Do not be selfish," and so
on.

He adhered to the ideas of the East, such as "Man
must be his doctor," "He must study his body well," and
he himself repeated it. At the same time, he said, “Med-
icine has a cure for all ailments, but doctors do not
know all of them. Take care of yourself, don't trust the
doctor. "

Omar Osman oglu considered the brain to be the
center of life activity and showed that the body's bal-
ance, memory and cognition depend on its condition.

Omar Osman oglu was also a great pharmacist.
His extensive arsenal of medicines included animal,
mineral and herbal medicines. He also made extensive
use of diet, physiotherapy, and organ therapy.

Omar Osmanoglu's methods of treatment were in
line with his views when the disease occurred in the
11th century. He believed that in case of malnutrition
and overeating, the culture should be cleaned and vom-
ited. In this case, he preferred sour milk taken during
heating. He treated heart disease with honey, syrup,
sweet wine and fruit juices. During Kidney disease, he
ate boiled borax and root with honey and grape juice.
Omar Osmanoglu also used organ therapy: he treated
his grandfather with hedgehog oil for oral administra-
tion, he used crushed animal bone powder for joint
pain, and for mild diseases he used animal brain pow-
der, egg yolk and "fodder" grass collected early in the
morning. has done.

Kafiaddin's son Vahidaddin Osman is also a great
help in his activity. Osman was a good doctor, surgeon
and pharmacist with encyclopedic knowledge. He was
also known as a perfect philosopher, theologian and
poet. He was also a talented musician and musicologist.
He was well versed in music theory and played the er-
kan, the father of the modern argan. Osman Xagani He
also took an active part in his upbringing. It is not ruled
out that the poet received his musical education from
Osman.

Umar ibn Uthman Kafiaddin1150 died in and
Shamakhi. He was buried with great reverence. Here,
in the hot mountains under the constant rays of the sun,
among the tall trees, juicy grasses and abundant water
springs, patients could be healed without a doctor.
Later, this place turns into a flea. The people, who sin-
cerely believed in the sanctity of these places and the
scientist buried here, came here to worship and offer
sacrifices. The name "Dada Gunesh" is derived from
the name "Dada" given to Kafiaddin among the people.
At the same time, there is a saying among the people
used to warn people against weeds, which also men-
tions Kafiaddin Dada: "Do not play with this grass like
Dada. It is poisonous, let the horse go." Khagani la-
mented Kafiaddin's death:
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Oh! Gone is the philosopher of this world,

The meaning that opened the door of heaven went,
alas!

In addition to medical sources, there is extensive
information about mental illness in oral folk medicine,
folklore, and in the pages of the literary heritage of po-
ets and ashugs, great thinkers.

Mental deficiency in the Azerbaijani language is
defined by many words: crazy, insane, depraved, rabid,
hot, key, crazy, stupid, stupid, stupid, stupid, stupid,
stupid, and so on. The people of Azerbaijan treat such
patients with patience and care.

The first work reflecting the state of medicine in
Azerbaijan was "Medicine" by Isa al-Raqqi Tiflis. Isa
al-Raqqgi was a representative of the empirical direc-
tion. For him, experience is a "powerful factor" that
solves everything, theoretical discussion is abstraction,
"experience is creation, abstract judgment is destruc-
tion." Jesus al-Raqqi opposed the theories of the exist-
ence of the soul. According to him, the organism is a
whole living being, and the disruption of one part leads
to the disruption of the whole organism. Here you can
determine your health and illness.

As a remedy, Isa al-Raqqi recommended a variety
of foods, herbs and minerals. For example, in the case
of kidney and intestinal diseases, he treated it with very
sweet remedies: honey, grapes, fruits, sweet pomegran-
ate. In gastrointestinal diseases, a diet was maintained
to cleanse the stomach. He also used sour milk, grape
leaves (for skin diseases), cherry jam for sore throats,
and opium "when nature is disturbed."”

While traveling to many countries, Isa-ur-Ragi be-
came acquainted with their medical problems, and in
addition to translating many works, he enriched them
with his science and experience.

In his writings, Isa-ur-Raqgi showed that experi-
ence is the decisive factor.

He recommended the devastating effects of bad
habits and the need to avoid them: "If every body could
not accept bad habits, it would not be addicted to them,
so it cannot give up bad habits (drugs, alcohol, ciga-
rettes, etc.)."

Among the good customs, Jesus-ur-Raqgqi meant
food, rest, movement, cleanliness, tidiness, restraint
and patience in his time. They must be obtained as a
result of the study of past experience, the mysteries of
nature, their theoretical verification and analysis.
Therefore, the heritage of medicine and pharmacology
should be studied at the level of these principles and
modern understanding. It should also be noted that the
origin, development, emblem, and foundation of medi-
cine and medicine are the same, and the common goal
is to heal. Nevertheless, as a result of the development
of these sciences and arts and the expansion of their
fields of activity, medicine and pharmacology began to
develop as independent fields of science and art in 754,
with the aim of uniting them with action forever.

The development of modern medicine and the pro-
duction of hundreds of new effective drugs should not
prevent us from studying the great heritage of Eastern
medicine. Serious complications and drug diseases, es-
pecially those caused by chemical drugs, lead us to re-
learn Oriental medicine. The history of pharmacology

consists of studying and applying its rich experience, as
well as the totality of human knowledge and experience
in the fight against diseases and their prevention.

This should be done by pharmacists who are com-
mitted to their art. It also depends on the art, effort and
diligence of pharmacists.

According to religious law, medicine is a field of
science and art that works to ensure the physical and
mental health of people.

It is well-known that when a person is physically
ill, he also suffers spiritually. When you are mentally
ill, the normal functioning of the body is disrupted, and
the person becomes mentally and physically anxious.
Therefore, a doctor can become a doctor only if he can
feel the patient's pain, determine the cause of his illness
and his taste, prescribe the right treatment, gain the pa-
tient's trust, and not disturb the patient-doctor relation-
ship. The doctor's task is to heal the patient and be able
to enjoy him spiritually. Therefore, a doctor must know
both medical and religious sciences, he must have a
deep philosophical outlook, and a doctor must be wise
and humble, as well as a wise psychologist. As a true
master of his art, he must be able to approach the patient
individually. He must be able to understand not only
the mood of the patient, but also the mood of those
around him. Because a relative, especially those who
serve the patient are mentally and physically disturbed.
It is no coincidence that the late Fuzuli said the follow-
ing about those who served the patient:

"Service to the patient who sees, in the end he be-
came ill"

The physician and pharmacist must fear God and
memorize the Hippocratic oath, repeat it daily, and ob-
serve it. After prescribing treatment to a patient, the
doctor should monitor the progress of the disease, be-
cause the same disease does not go the same way in all
people.

Most of the physicians involved in the treatment,
as well as the attars, were engaged in the collection and
drying of medicinal plants with their students. Doctors
sent copies of prescription drugs to pharmacies and pre-
pared them there.

In the past, there were attar pharmacies in most
cities and villages of Azerbaijan. For example, Shama-
khi, Shusha, Ganja, Aghdam, Nakhchivan, Lahij, Or-
dubad, Salyan, Lankaran and others. These pharmacies
had a wide range of herbs and spices. For example, in
the attar pharmacy of Mirbaba Mir Abdulla oglu, the
father of Yusif Vazir Chamanzaminli, more than a hun-
dred of the 142 medicines were herbs.

However, currently 5-6 green pharmacies operat-
ing in the country do not have 20-25 such medicinal
plants. However, in the pages of medical literature of
that time, including Mirza Mehdi Nagtash Ganjavi's /
1791 / book "Garabaddin", hundreds of drug names
were included in 74 drug forms. Among them are
anushdaru, paste, cuvarish, torture, vodka, zimad, pills,
ointment, hakna, ayaraj and others. can be shown.
However, currently the number of dosage forms does
not exceed 20. The words "May God heal" were written
in the recipes as "Huvallahu shafa".

Mansur ibn Muhammad ibn Yusif ibn llyas, one
of the great Azerbaijani scholars, was born in Tabriz in
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the 14th century, later moved to Shiraz and worked
there for a long time. and the author of other valuable
books. He described thousands of herbs and other nat-
ural remedies and various treatments. This scientist be-
came famous in Iran and other Eastern countries.

In the works of Mansur ibn Muhammad ibn Yusuf
ibn Ilyas, there is a special chapter in his book "Medi-
cine" ("Medicine", 1436) entitled "Rules for the prepa-
ration of medicines.” He was a supporter of the rule that
in the treatment of the disease it is necessary to treat the
body with general strengthening agents, directly affect-
ing the diseased organ. In his comments, the scientist
pointed out the occupational diseases of nomads, paint-
ers, doctors, weavers and advised them to follow the
rules of hygiene for the above professions. He advised
painters, leather gloves and wooden spoons to mix,
leather carvings for nomads, and always drank butter-
milk after lime work. In the technology of preparation
of medicines, Mahmud described the uselessness and
incompatibility of the preparation of reciprocal neutral-
izing agents: vinegar-milk, acid-alkali, etc. With the ex-
ception of some notes on its harmfulness, it has not in-
troduced any innovations.

Oral folk medicine (Turkish remedies) has a spe-
cial place in Azerbaijan.

Among the books on medicine, works on medicine
have a special place. Of these, the book "Makhzan-ul-
Adviyya" (Treasure of Medicines) by Mohammad Hus-
sein Alavi, which is of great scientific and practical im-
portance / 1032 pages, date of writing 1771 / was re-
published in India in 1888. In writing this work, the au-
thor used the works of medieval medicine and the
works of Ibn Sina, Ibn Baytar, Sheikh Yusuf Baghdadi,
Sheikh Dawud, Abu Rayhan Biruni and others, as well
as the ancestors of the physician's descendants.

The second authoritative "Garabadin” is the work
of Muzaffariddin Ibn Ahmad Ibn Hussein al-Shafa'i.

The third work "Garabadin" is a book written by
Mirza Mehdi Nagtash Ganjavi skillfully and creatively
based on the work of Shafai / in 1786 /. These books
show 74 forms of medicine and their different types,
more than 1000 prescriptions and in what diseases they
are used. There is no doubt that the analysis and appli-
cation of these works at the level of modern understand-
ing will have a great social and economic effect.

In the 13th century, there were geniuses and other
doctors of Azerbaijan, such as Ibn Kabir Khoi, Muham-
mad Ibn Namvar Tabrizi. Recent research shows that
724 species of medicinal plants are described in medi-
eval Azerbaijani manuscripts. Many of them have al-
ready been forgotten by modern medical science.

The works of Ramadan ibn Sheikh Ali Lan-Karani
(late 13th century) were noteworthy. In one of them, in
the work "Far-ruh-name Jamali" (1409), the author
spoke about the healing properties of organic and inor-
ganic drugs, showed the therapeutic quality of milk,
brain and stomach. Azerbaijan at the service of this au-
thordiscovery of therapeutic mud and determination of
the healing properties of Azerbaijani clay - gialba.

One of the valuable examples of the Middle Ages
is the Tohfat-ul-Mu'min - / contribution to the believers
/1277 h./1863m. It was written by Mahammadali Teh-
rani and published in Dar al-Khilafah in Tehran. The

author shows that Akhund Mola Ali and Seyid Hussein
Isfahanni helped him to write the book. He also men-
tions the authors who wrote before him in Persian and
Arabic: Shaykh-ur-Ra'is, Ibn-Ashdas, Abu Hanifa,
Yahya Ibn Chozla, Jarjas Ibn Yuhanna, Sayaf, Amin al-
Dawla, Ibn Talmin, Ibn Baytar, Sheikh David,shows
doctor Ali Gilani.

Gives information about the essence, effect, dos-
age of spices - in snake and scorpion stings: it means to
squeeze, scratch, suck and burn a living area, for exam-
ple, and sometimes to cut that area. The book provides
information on weight units.It is a drug used to treat
various diseases of the body.

In the Elkhanid state established in the XII-XIV
centuries, science reached very high peaks. The flour-
ishing of medical science in Azerbaijan dates back to
the XI111-XIV centuries. Most likely, it was during this
period that reflexology (acupuncture and staining) be-
gan to spread in Azerbaijani medicine. Remains of this
ancient method of treatment still live under the name
"childak".

Azerbaijani scholar Najmaddin Ahmad Na-
khchivani wrote comments and borders on Ibn Sina's
works on medicine and philosophy. Nakhchivani
Najmaddin ibn Ahmad ibn Abubakr ibn Muhammad
(born in Nakhchivan, died in 1253 in Aleppo, Syria) -
a well-known Azerbaijani philosopher in the Muslim
East, studied in Nakhchivan, perfectly studied all areas
of science. He lived part of his life in Azerbaijan and
worked at the Maragha Observatory. The Arab scholar
Ibn al-lbri (Abu-1 Faraj; 1226-1286) wrote about Na-
khchivani in his "A Brief History of the States” ("A
Brief History of the States™): was engaged in philoso-
phy. "Nakhchivan had to leave his homeland, probably
due to political circumstances. The philosopher, who
was the vizier of Amir Jalaleddin Garatay for a while,
could not remain indifferent to the socio-political
events around him when he witnessed injustice in the
upper circles. He left the palace life as a sign of protest
and went to Aleppo. Ibn al-lbri writes:

"He traveled his countries, traveled a lot, and fi-
nally came to Rome, where he held senior positions."

The scientific and philosophical creativity of Na-
khchivani was highly appreciated by medieval authors.
The Arabic author Ibn Bibi likened it to "a rippling sea
and a rainy cloud in all sciences and disciplines" and
noted that it contained religious and secular sciences.
Nakhchivani studied the problems of peripatetic philos-
ophy in depth and attached great importance to logic
and natural science. Despite being considered an active
promoter of the works of Ibn Sina, a prominent repre-
sentative of Arabic-speaking peripateticism, he criti-
cally examined a number of doctrines. Nakhchivani
wrote commentaries on Ibn Sina's books "Law of Med-
icine” and "Signs and Notes". Unlike the Eastern peri-
patetics, Nakhchivani, who believed in the existence of
the soul after death, "had a strong tendency to the doc-
trine of sexuality," according to the sources. . He did
not examine Ibn Sina's works from the point of view of
orthodox Islam, but criticized the peripatetics by ac-
cepting a doctrine that did not conform to the principles
of the ruling ideoclogy. Manuscripts of his works are in
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various archives around the world, including a com-
mentary on the book "Law of Medicine" in the National
Library of Paris, a commentary on the book "Signs and
Notes" in the Turkish Hagia Sophia, Nur Ottoman and
Bridge libraries, "The essence of logic and a summary
of philosophy" in Najaf, Irag. -Mashhad al-Alvin is
kept in the manuscript fund.

The famous doctor Abu Abdullah Muhammad Ibn
Namwar Tabrizi (1194-1245), who lived and created in
the city of Tabriz, is the author of the work "Advarul-
hammiyyat" ("The most important medicines").

Another doctor, Yusif Ibn Ismail Khoi, better
known as Ibn Kabir, was one of the most prominent
pharmacists in Azerbaijan and the Muslim East in gen-
eral. His Jamei-Baghdadi (Baghdad Collection), writ-
ten in 1311, was considered one of the most complete
works on medicine in the whole East. He was one of
the most famous pharmacists of the X111-XIV centuries.
He was born in Khoy, South Azerbaijan, where he stud-
ied medicine, and later moved to Baghdad, where he
became a court physician for the caliphs. In 1311,
Yusuf ibn Ismail wrote a pharmaceutical encyclopedia
called "Jamei-Baghdadi* ("Baghdad Collection"),
which became famous throughout the East. The book
covers several thousand medicinal plants, minerals and
animals used in medicine.

Scientists from Nasreddin Tusi's scientific school
have also created a number of important medical works.
One of these scholars is Abdulmajid Tabib. In about
1275-1280, he wrote the book Kitab al-Mudawat. In ad-
dition to psychiatry, neurology, sexopathology, the
book examines many other topics of medicine.

During the Safavids, a number of prominent doc-
tors grew up in Azerbaijan. Yusif Garabaghi emigrated
from Azerbaijan in the 17th century and lived in Samar-
kand, where he taught in a madrasah. He wrote com-
mentaries and margins on Ibn Sina's Qanun. The people
of Samarkand called him "Great Akhund" as a sign of
respect.

Murtuza Gulu khan Shamlu was known as a spe-
cialist in sexually transmitted diseases. In addition to
being a scientist and doctor, he was the governor of Ar-
dabil (1678) and one of the Safavid emirs.

The activity of Muhammad Momin (died 1697),
originally from Mazandaran, was also connected with
Azerbaijan. He was a court physician of Shah Suleiman
the Magnificent and created an encyclopedia of medi-
cine and pharmacy called "Tohfatul-Mumin™ ("Contri-
bution of Believers", 1669) by order of the Shah.

During this period, the works of a number of Cen-
tral Asian, Persian and Arabic authors became famous
in Azerbaijan. The following works were the desktop
books of Azerbaijani doctors: Ali Ansari (Haji Zeyna-
labdin Attar) “Ikhtiyarati-badii” (XIV century), Yusif
Ibn Muhammad Haravi “Jamul-fawaid” or “Tibbi-Yu-
sifi” (1511), Mansur Ibn Muhammad “Kifayatul-muja-
hida” or “Kifayeyi-mansuriyya” (1423), Sultan Ali
Khorasani “Dusturul-alaj” (XVI century), Sayyid Mir
Muhammad Momin “Tohfatul-mu’minin” (1669), Mu-
zaffar Ibn Muhammad Hussein Shafai “Garabadin
»(XVII century), Muhammad Ibn Ali Naghi* Zadul-
musafirin ”(XVIII century), Muhammad Hussein khan

Alavi Samarkandi“ Makhzanul-adviyya “and*“ Gara-
badini-Kabir ”(1777) and others.

A number of medical works of Ottoman Turks
also found their way to Azerbaijan. Some of them are
now kept in the Institute of Manuscripts of ANAS: Der-
vish Nidai “Manafaun-nas” (XV century), Mohammad
Raisul-Atibba “Unumuzajut-tibb” (XVII century),
Mustafa Feyzi “Risaleyi-ginagina” (X VIII century) and
others. One of the manuscripts of Manafeun-nas was
copied by the Azerbaijani secretary Mohammad Attar
Salyani in the 19th century. There is also a copy of
"Tibbname" from the period of the Ottoman Sultan Mu-
rad, copied by Muhammad Yusif Shirvani in 1711/2.
The book was written in Ottoman Turkish and deals
with the treatment of most diseases known at that time.

At the end of the 17th century, Haji Suleiman ibn
Suleiman Arivani's Fevand uo-Hikmat appeared. Here
the names of medicines are written in different lan-
guages - Azerbaijani, Arabic, Persian, Greek. The au-
thor indicates the load limit used in the preparation of
medicines:

1 rhythm is equal to 90 mica or 360 grams;

1 men is equal to 180 mica or 720 grams;

1 miskal is equal to 4 grams (in Ibn Sina's Qanun,
miskal is equal to 4.25 grams).

In addition to plant, mineral and animal products,
Azerbaijani folk medicine has applied water and mud
treatments, oil and sun treatments, and massage.

Avrivani divided the drugs into categories: the first
category included a certain amount of substances that
do not cause changes in people with moderate hyperac-
tivity. The second category includes substances whose
effects are clearly observed. The substances were
"harmful” in the third degree, but did not have a dan-
gerous effect. The latter effects are specific to sub-
stances belonging to the fourth degree.

In practice and in comparison, Azerbaijani phar-
macists have identified the properties of medicines. Ac-
cording to them, the experiment should be carried out
on young and healthy people with moderate enthusi-
asm. The time of year and day were taken into account.
It was recommended to repeat the experiment at differ-
ent times of the year. It was necessary to prescribe the
most appropriate number of drugs for treatment. The
study needed to start with small doses and gradually in-
crease them.

Among the experiments, the results of experi-
ments on animals could be considered. At the same
time, it should be borne in mind that the same substance
from different animals could have different effects. It is
also important to keep in mind that herbal remedies or
the plant itself could have been a natural product for
animals to eat, and that it could have had a powerful
effect on humans if they had eaten them.

When determining the properties of any herbal
remedy, the place where the plant was collected, the
time of collection, and the condition of the plant (fresh,
dried) must be taken into account. Herbal and animal
medicines had to be stored for some time to prevent loss
of properties. In this regard, it was always necessary to
indicate the time of harvest of the plant and to know the
duration of storage of plant raw materials.
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Chapter XIII provides information on units of
weight, and Chapter XIV provides information on ce-
lestial bodies. Chapter XVII is devoted to the definition
of diseases, their definition, degrees, symptoms and
treatment.

Pharmacist Mohammad Momun, who lived in the
17th century, has already given herbal extracts for the
treatment of skin cancer (carcinoma). Modern research
in the United States and Europe has confirmed that
these ancient manuscripts are indeed effective. Re-
cently, hypericum perforatum has been widely used in
medicine in the United States. Doctors recommend it to
treat mild forms of depression. In 2000 alone, $ 160
million worth of drugs were sold in the country. How-
ever, the anti-depressant effect of daziot was noted in
medieval Azerbaijani medical manuscripts, in the
works of Haji Shuleyman Iravani and Hasan Ibn Reza
Shirvani in the XVI1II century. These facts prove once
again the wisdom and deep knowledge of our ancestors.

Hasan Ibn Reza Shirvani, who lived in Shamakhi
in the 18th century, wrote Sirajut-tibb (The Lamp of
Medicine). This book deals with hundreds of complex
medicines (pills, candles, pastes, ointments, powders,
etc.).

Haji Suleyman Gajar Iravani's work "Fawaidul-
Hikmat" ("Benefits of Wisdom") is dedicated to phar-
macology. It lists thousands of natural remedies and
shows how to use them. Yerevan's manuscripts are pre-
served in Azerbaijan, Iran, Egypt and other countries.

The Garabadin (pharmacopoeia) written by Seyid
Muhammad Hussein khan in 1185 AH and 1771 AD
consists of 20 chapters.

Chapter 1 of the book states: Nutrition is essential
for human survival, and food affects the soul as well as
the human body. Writes about the importance of water
in the digestion and absorption of food. At the same
time it definitely explains the issues of food and poison.

Chapter Il of the work deals with taste and its
types, four main features of the human body - cold,
heat, dryness, humidity and so on.

In the twentieth chapter, his grandfather, doctor
Mir Mohammad Hashim, talks about Seyid Alavi khan
and Mir Mohammad Hadi Alavi and others. The re-
maining 15 chapters of the book are devoted to medi-
cine. While writing this book, he came across the man-
uscript of his grandfather Mir Mohammad Hashim
(known as the doctor Mutamad ul-mulk Seyid Alavi
khan). This manuscript shows that Mir Mohammad
Hashim wanted to write "Garabadin", but the work was
incomplete.

Among the hundreds of scientific, literary and
medical manuscripts preserved at the Republican Insti-
tute of Manuscripts, the work "Tibbname" written by
Muhammad Yusif Shirvani in 1124 AH and 1712 AD
attracts attention. This manuscript consists of 114 pages
and 120 sections.

Muhammad Yusif Shirvani is one of the famous
scientists, doctors and calligraphers of Azerbaijan who
lived in the late 17th and early 18th centuries. Muham-
mad Yusif Shirvani was born and raised in Shamakhi,
where he studied medicine and studied medicine. He
was a doctor under Lutfali bey, the butler of Shirvan
beylerbey Huseyn khan. In 1711/2, Muhammad Yusif

Shirvani copied the cover of the unknown work
"Tibbname" and wrote an introduction, comments and
explanations. Thanks to his service, this book has sur-
vived to the present day. "Tibbname" is one of the most
important medieval medical works in the Turkish lan-
guage. This book deals with the treatment of most dis-
eases known at that time.

"Tibbname" was the first medieval medical work
published in Azerbaijan in 1990 in the Cyrillic alphabet
for a wide readership. The book was later translated
into Russian and published in St. Petersburg. Tibbname
is the first medieval source on medicine in Azerbaijan,
published in Russia.

Muhammad Yusif Shirvani (1704-1813) in his
work "Tibbi-noma" summed up the views existing in
Azerbaijan up to that time. Compiled by the author in
the Azerbaijani language "Dictionary of Oriental Med-
icine", "Norms of treatment in the works of well-known
scientists, variousinformation on the therapeutic prop-
erties of drugs. Mohammad Yusif Shirvani used grape
vinegar, small walnut juice, mustard, white lime, ber-
ries, garlic, mulberry leaves, black pepper, blackberry
root, peas, ginger, sumac, pomegranate root, tarragon
and other rose water. used ingredients. As a form of
medicine, he used ores, decoctions, ointments, patches,
pills, pastes.

The book gives a brief information about the dis-
eases of all parts of the human body, treatment, drugs
and their composition, preparation and effects.

As in the pages of Eastern medical literature, the
book "Tibbname™ says that when treating or giving
medicine to patients, "with God's help he will be
healed,” "God heal.”

The book notes that diseases and their treatment
methods are often self-correcting. So, it would be good
if today's doctors learn the treatments and methods of
the past and use them at the level of modern under-
standing.

In the introduction to the book, Muhammad Yusuf
called his work the Book of Wisdom. At the same time,
he writes, “I worked as a doctor for Lutfali Bey, the
master of Shirvan. After the ruler of Shirvan, Huseyn
khan Lutfali bey, was arrested and sent to the Hormoz
fortress in Dagestan, | fled in fear. | was in Baghdad
and Azerbaijan for a while, then | went to Dagestan.
While there, in the Terek fortress, | received the book
Tibbname. | copied the whole book that will work one
day. ” The real author of the book is not known, but he
is considered to be the author of "Tibbname" because
he became famous at the Republican Institute of Man-
uscripts under the name of Muhammad Yusif. The
book provides information on headaches, malculia, ep-
ilepsy, insanity, dementia, unconsciousness, forgetful-
ness, nosebleeds, toothaches, colds, babasil, tuberculo-
sis and other diseases, their treatment and medication.

The translation of a small part of the book "Law"
by the invincible and humble teacher lbn Sina into
Azerbaijani by Efendi-zade Mukhtar Ismail oglu / Agh-
dashli /, the book "Gulshan-ul-llaj" in Persian written
by Muhammad Tahir ibn Muzaddin in Agdash / h 1255
/ m 1839- cu il / da wrote.

Mirza Kazim Tabrizi's book on medicine written
in Agdash in 1254 / m 1839, etc. can be shown.
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Originally written in 1775/6 by Abulhasan Mara-
gayi, originally from the city of Maragha in South
Azerbaijan, "Treatment-munfarida” ("The most perfect
treatments") deals with the treatment of various dis-
eases. The book provides detailed information on
herbal, animal and mineral medicines and their thera-
peutic effects. At present, this work has been translated
and republished at the Institute of Manuscripts named
after Mohammad Fuzuli of ANAS.

In the 18th and 19th centuries, collections of had-
iths on the sayings of the Prophet Muhammad and his
Companions about medicine were compiled and copied
in Azerbaijan. The name of these works was "Tibbi-
Nabawi" ("Medical of the Prophet™). The Institute of
Manuscripts keeps three different manuscripts of the
Tibbi-Nabawi; One of them was transferred by an
Azerbaijani secretary named Mohammad Bargushadi.

One of the medical works compiled in the Azer-
baijani language in the XIX century is the anonymous
book "Nuskhajat". Here are a number of recipes of folk
medicine, as well as magic and prayers against various
diseases. One of the famous doctors living at that time
was Khurshudbanu Natava's palace doctor Maham-
madgulu Gayibzade Garabaghi.

Beginning in the 19th century, the influence of Eu-
ropean medicine began to be felt in Azerbaijan, and
medical science entered a new stage.
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AHHOTAIUSA

OcHOBY HccIeI0BaHMs COCTaBWIIA aHaN3 ropaxeHus jJerkux npu COVID-19 1 HeoOX0ANMOCTH OTKPBITHH
JONOJIHUTCIIbHBIX CTAllTMOHAPOB B I[)Kanaﬂ-Aﬁancxoﬁ 0071acTH B JIETHAHA U OCEHHUI nepuo noagbeMa KOpoHaBU-
pYCHOﬁ I/IH(I)SKIII/II/I JJIsL OKa3aHUs CBOGBpeMeHHOﬁ Me[lPIIIPIHCKOﬁ IIOMOIIIH OosbHBIM. B CTalluOHApE OKa3ajik Me-
JUIIMHCKAS TIOMOIb O00JBHEIM, ¢ uarao3oM, COVID-19, BHe OonpHIYHAS THEBMOHUS U APYTUC THCBMOHUH.

Abstract

The study was based on the analysis of lung damage in COVID-19 and the need to open additional hospitals
in the Jalal-Abad region during the summer and autumn period of the rise of coronavirus infection to provide
timely medical care to patients. The hospital provided medical care to patients diagnosed with COVID-19, com-
munity-acquired pneumonia and other pneumonia.
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Kirouerbie ciiosa: COVID-19, craumonap, ieTHHI 1 OCEHHMIA TICPHOI, BHE OOJbHATHAS ITHEBMOHHUS, 3200~

JIEBAEMOCTh, PETHUOH, yIEIBbHBIN BeCh, 3200J1€BA€MOCTb.

Keywords: COVID-19, hospital, summer and autumn period, community-acquired pneumonia, morbidity,

region, specific whole, morbidity.

BBenenune. C HauaaoM MaHAEMHH KOPOHABHUPYC-
HOW MH(EKIMH, UICT pa3HOOOpa3HbIC HCCICIOBAHUY,
aHANM3bl, KIMHUYECKUE UCIBITAHUU O HOBOM KOpOHa-
BHUPYCHOM HH(DeKIu. XO0Ts, MBI BUIUM yiKe Ooee 10-
Ka3aTelbHbIe PE3yJIbTaThl O HOBOH BHPYCHOH MH(EK-
UM, TAKUX KaK BAaKIMHONPO(HUIAKTHKH, METOIHNYe-
CKHE DPEKOMEHIAINX [0 JICYCHHIO KOPOHABUPYCHOM
MHOEKINHA, Y€K JUCTH Ui AuarHocTuku. Ho mpo-
OoiemMa B TOM urto, 3abomeBaemocth COVID-19 He
YTHXJIO, MUpP 00SITCS C IPYT IPYTa, T.€. HE YCTaHOBICHO
MHPHOU, TUXOH XKU3HU Ha 3eMJiie. B cBsi3u ¢ Hannunem
myrtanuu Bupyc [1,2]. Bonblnyio akTyagbHOCTH Ha
(hoHEe MaHAEMUM HOBOW KOPOHABHUPYCHOW HHQEKIIUU
COVID-19, koTopas acCOIMHPYETCS C BBICOKOW
CMEpPTHOCTBIO, €€ OCHOBHBIMH IIPUINHAMH MOTYT OBITh
JIBIXaTeNNbHAS HEJOCTaTOYHOCTh, OCTPEIA PEeCIHPaTop-
el guctpecc-cuaapom (OPC), TtpomOboTHueckue
OCIIOXKHEHHS ¥ JIp. B HOBOM THICSUYEIECTHH YelloBEUe-
CTBO CTOJKHYJIOCH ¢ MH(EKIMOHHBIMU OOJIE3HAMH, O
KoTopbix HUKTO HE 3Hal. COVID-19 C noTeHmaipHO
TsOKeasi OCTpasi pecnupaTropHas WHQCKITHs, BbI3BaH-
Hasi HOBBIM TSDKENBIM OCTPHIM PECHUPATOPHBIM CHH-
apomowm [2,3,4]. Kiinauueckasi KapTHHA, KaK IPABUIIO,
CBsi3aHa C PECHHUPATOPHOW MH(MEKIHEH C TSHKECThIO
CUMIITOMOB, BAPBUPYIOLIEH OT JIETKOM NPOCTYABI, A0
TSDKEJIONM BHPYCHOW TMHEBMOHHWH, TIPUBOSIICH K
OCTPOMY PECHHPATOPHOMY TUCTPECC-CHHAPOMY, KOTO-
pBIil MOXKET OBITH CMEpPTENBHBIM. BBIJIO U3BECTHO, UTO,
TIPY BCTIBIIIKE HOBOI KOPOHABUPYCHOM HH(EKIIHH, OC-
HOBHOM oOpamanuchk ¢ maeBMonuei. C 17 urons Mu-
HHUCTEPCTBO 31paBooxpaHeHus Keipresckoir Peciry0-
JIUKW BKIIOYWIO B cTatucTuky o COVID-19 cnyvan
BHEOOJPHUYHON TTHeBMOHHUU. Cpasy OBUIO OTMEYEHO
YTO, IaHHBIC 3HAYUTEIILHO U3MEHIIUCH. Y BETUIHITUCH
CJy4au MHEBMOHUH C OTPUIATENIbHBIMH PE3yIbTaTaMu
aHATM30B Ha KOpOHaBUpyc. B mocnenyromem ObuIO
MIPHUHSTO PelieHue 0 OECIUIaTHOM JICYEHUH MallueHTOB
C IHEBMOHHM, KaK U jJedyenue ¢ guarmozom COVID-19.
ITo pecmy0Onrke Hadanu OTKPBIBATHCS THEBHBIC CTAIIH-
OHApBI H IOTIOJIHUTEIIbHBIC HHPEKITNOHHBIC OTICIICHHS
B OonpHUIAX. J{71s IedeHws] MHEBMOHUH B OOJBHHUIIAX
nepenpopIIupyroTCs oTAeneHus. Hanbomnee pacmpo-
CTpaHCHHBIM KIMHHYCCKUM IPOSBICHUEM HOBOTO Ba-
pHaHTa KOPOHABUPYCHOM HH(EKIHH SBUIOCH MOPaXKe-
HUE JIeTKUX (BUpYCHOE AU dy3HOE abBEOISIPHOE TO-
BpPeXKACHHE C MHKpoaHruomaTtued). B Hacrosmee
BpEMSI MPOJIOIDKAETCSI MHTEHCUBHOE U3YYCHUE KITMHH-
YeCKHX OCOOEHHOCTel 3aboneBaHms, pa3paboTka HO-
BBIX CPEZICTB €ro JiedyeHus u npoduaktuxy [3].

Henab wuccnenoBaHusi SBWICS CpPaBHUTEIbHBIN
aHau3 3a00JeBaEMOCTH BHEOOIEHUYHOW ITHEBMOHUH
JUIsl OpraHU3alMi OKa3aHHsI Ka4yeCTBEHHON MEeIUIIMH-
CKO¥ MOMOIIIX OOJIEHBIM ITHEBMOHHUEH ¢ KOPOHABHPYC-
HOW MH(]EKIHeH.

Marepuajbl 1 METOABI HCCIIETOBAHUS

B pamkax HaOI0aTEIHPHOTO CPAaBHUTEIHHOTO HC-
CIIeZIOBaHUS MMPOAHAIM3UPOBAHBI JaHHBIE UCTOPUH 60-

JIe3HU OONBHBIX, KOTOPBIE MOJTyYalIy JICYEHUE B CTallU-
oHapHbIX ycnmoBusx JKaman-Abanckoi odmactu Keip-
rei3ckoil PecnyOnuku. beuto mpoBeneHo peTpocriek-
TUBHOE uccienoBanne cirydaeB COVID - 19 mo man-
seiM LII'COH, Tarke B paboTe mpencTaBiIcH aHATN3
KIMHUKO - SIHIEMUOJIOTHYECKON XapaKTEPUCTUKU
cirygaeB COVID - 19, mmeBmmx mecto B T. JKaman -
Aban. lnarHo3 xopaHoBupycHoi nHpexmuit-COVID-
19 ¢ nHeBMOHHUEH yCTaHaBIMBAIU HA OCHOBAaHUU KJIH-
HUKO-3IHUJIEMHONIOTUYECKUX,  PEHTT€HOJOIMYECKHUX,
KOMITIOTEpHasi ToMorpaduu 1 1ab0paTOpHBIX JaHHBIX.
@dopMynupoBKa JuarHo3a MpPOBOJWIACH B COOTBET-
CTBHUM C OOIIECNPUHATON KIMHUYECKOTO IPOTOKOJIA
MunucrepctBo 3apaBooxpaHeHust Ksipreisckoit Pec-
myOmukn. CTaTHCTHYECKYI0 00paboTKy pe3ylbTaToB
BEITIONTHSIH Ha epiinfo 7.1, ¢ ucmonp30BaHNEM MakeTa
nporpamm Excel, 4To mMo3BOiMIIO HAaM MOJTYYHUTH CIIe-
[MaJIbHBIC BHIXOIHBIE TAaOINIIBI M ANarpaMmel. B gact-
HOCTH BBIYHCIIEHHE SKCTEHHCBHBIX IOKa3zaTeleH s
n3ydeHus: oOmmeil CTPYKTypbl 3a00JIeBaHHUI IO TIOJIO-
BO3PACTHOH U APYT'HM NPHU3aKOM, JTUHAMHUYECKOTO T10-
KazaTelis 110 OTHOIIEHUIO K UCXOJHOMY YPOBHIO 3a00-
JICBAEMOCTU JJIl COCTAaBJIICHMs HArlsiJHOW KPUBOM,
OIIpEACHIICHHS JI0JIU 3a00JIeBaHHUH 110 MecsaM Kopa-
HoBUpYcHOI nHdpekuuii-COVID-19 ¢ nueBmonueii. B
paboTe NCTIONB30BaHBI OOMIECTIPUHATHIC METOABI CTATH-
CTHYECKOH 00pabOTKEe TMHAMHYIECKUX PSIOB.
Pe3yabTaTsl U HX 00Ccy:KIeHHE
PerpocnekTUBHBIN SNUAEMHUOIOTMYECKUN aHATN3
nmokaszan, 4yro mno JKaman-AOamckoii obOmacth 3a
2020rox 3apeructpupoBano 4598 (368,9 ma 100TsIC.
HacesieHust) ciaydaeB COVID-19 u 5145 (412,8 na 100
TBIC.) CIIy4aeB BHE OOJIHHUYIHOM MHEBMOHUH. BriepBrie
ciydan 3aboneBaemoctu COVID-19 3apeructpupo-
BaHO B MapT Mecsue 2020r, a cirydaeB BHE O0TbHUIHON
MTHEBMOHMH MIPUIILIO, HA UIOHB Mecsll. [1epBbIil ciyyait
BHE OOJIbHUYHOW THEBMOHHHU OBIJIO 3aPETUCTPUPOBAHO
B MIOHB Mecsiie B Cy3akcKoM paiioHe. AHaJIU3bl OKa-
3bIBalOT 4yTO, Cy3akckoM paioHe mpuuuioch 15,2 Ha
100teIc. HaceneHue (8 ciydaeB), B ropome Kapa-
Kyne15,1(4-cnyqaes), mocnenyromeM B Torys-Topyn-
ckom pationel1,2(3 cimyuaeB), u bazap-Koproackom
patione 0,6(1cmyqaer) Ha 100THIC. Hacenenue. [1o 00-
JlacTH camasi BhICOKasi 3a00JIeBaeMOCTh BHE OOJIBHUY-
HOW THEBMOHHUU OBUIM 3apErHCTPUPOBAHBI B TOPOJIE
Kapa-Kynp 845,1 na 100TbIC. HaceNeHUsT MPUBEICHBI
tabmmnua 1. B YarkansckoMm paiione 715,1 u B ropone
Maiinyy-Cyy 624,2 n Hookenckom paiiorne 550,6 Ha
100tbIc. Hacenenue. OcTaNbHBIX pailoHaX U ropojax
oT 153,9 no 494,8 na 100TeIc HaceneHnue. CaMasi HU3-
Kasi 3a00J1eBa€MOCTH OTMEUYEHO 1O oOsacté B TOKTO-
ryiabckoM paiione 153,9 u Ana-BykuHckoMm paiioHe
193,0 na 100TBIC Hacenenue. Pacnpenenenue no mecs-
mam B JKaman-AGanckoii 061acTH, camasi BRICOKAs 3a-
00J1eBaeMOCTh 3apETUCTPUPOBAHBI BHE OOIBHUYHOI
ITHEBMOHUII B JIETHUH ITeproJT Ha Uioib Mecs 149, 9
OCeHHUH Tepuo Ha HOsAO0pb 98.9, Ha 100TeIC Hacee-
uue. [To ropoxam u paiioHaM BBICOKas 32007I€BaEMOCTH
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3apErHCTPUPOBAHBI B JICTHUH MEPHOJ, HAa UIOJIb MECSAL
YarkaneckoM paiione 380,7, B ropome Kapa-Kymnb -
306,9 u B Tory3 —TopynckoM paiione 235,3 Ha 100TbIC
HacesieHHe. B oceHHMI nepuo, MUK 3a00J1eBaeMOCTH
NPUILUIOCH Ha HOSOpPb Mecsub, B ropoxae Kapa-Kynb
272,8 u Tami-Komyp 262,1, Hookenckom paiione 160,6
u TokrorynsckoM paiione 148,0 Ha 100TsIC HaceneHue.
B nmpyrux paiioHax u ropomax BBICOKas 3abolieBae-
MOCTB IIPHUIIIOCH Ha OKTAOPB MecsI — ropoae Maitmyy-

Cyy 251,9, YatkanbckoM paiione -106,7. Tabnmma Nel.
OTAenpHBIX TEPPUTOPUU O0JIACTH HE OBUIO CiydacB
BHE OOJILHUYHOM ITHEBMOHMH B CIIEIYIOIINX MECSIIEB,
oceHHero nepuona, tak Torys-TopyHckom paiioHe
CEeHTI0pb, OKTSOPb M HOsI0ph, HookeHCKOM paiione u
ropone Kapa-Kyn B centsiOpe mecsne. B nernuii ne-
puoxa B TokToryinbckoMm paifoHe B aBrycTe, B ropoje
Tam-Kymype B aBrycT u nexabpb Mecsax.

Tab6muma 1.
Caegnenns 0 3a001€BaeMOCTH BHE OOJIEHUYHOW ITHEBMOHHH, PacIpeeieHHe 10 MecsAIlaM ropojaM, paioHaMm
Paitio opoJa Mecsupt Bcero | U 0
HOHBT H TOPOL Vi Vil VIl IX X XI X ro | IHT.IOK
175 50 38 126 123 33
Axcet 1294 | 369 | 280 | 931 | 909 | 244 | °¥ | 4030
63 10 5 83 39 6
Auna-ByKHHCK 50.0 9.3 46 777 365 5.6 206 193,0
1 192 42 7 114 126 56
basap-Kypran 05 | 1031 | 225 | 37 | 612 | 676 | 300 | >0 | 2889
265 65 192 229 34
Hooxen 1858 | 455 1346 | 1606 | 238 | '2° | 9906
8 617 79 86 209 288 | 117
Cysaxck 26 | 2042 | 261 | 284 | 601 | 953 | 387 | 1404 | 4647
3 63 16 4
Tory3-TopyHCcKn 112 2353 60.0 150 86 322,6
18 9 61 151 20
Toxroryx 17,6 88 | 598 | 1480 | 196 | 22° | 1939
107 56 4 30 4 17
Harxan 3807 | 1992 | 142 | 1067 | 142 | 604 | 201 | 7151
238 103 1 90 74 17
rKanan-Aban 1963 | 849 | 08 | 742 | 610 | 140 | 223 | 4316
4 81 25 31 72 10
r-Kapa-Kyn» 151 | 3069 | 947 1174 | 27128 | 378 | 22 | 8!
v 44 25 1 65 14 12
r-Maiinyy-Cyy 1705 | 969 | 38 | 2519 | 542 | 465 | 61 | 6242
6 16 79 113
r.Tam-Komyp 115 36.9 1826 2612 214 494.8
WToro 1o obmacTn 16 | 1869 | 471 | 167 | 1089 | 1233 | 309 | 5145 | 412,8
Hr ok, Ha 100TsiC. 12 | 1499 | 377 | 134 | 873 | 989 | 247
HACCJICHU.

HauGonbiiee ynenbHbIi Bec 3a00J€BIIMX BHE
6onpHMYHOM mHeBMoHMHU 10 JKaman-AOazackoit o0ma-
CTH cocTaBujo, B Bo3pacte: 30-64 net 71%, B TO ke
Bpems 65 u BoIe et 25%, u 18-29 ner 3,4%, octanb-
HBIX Kateropusax ot 0,07%-0,3%. bonbimoit yaensHbIi
Bec 3a0onesinx 30-64 et ormeueHo B roponax Tari-
Komyp (80,3%), Kapa-Kyns (78,4%), Maiinyy-
Cyy(75,2%) u r. Kanan-Aban (72,6%), a B paifoHax
bazap-Kypran, Hooxken (1o 71,3%) . Crapiue 655er 3a-
pEerucTpUpoBaHO B paiioHax AKchliickoMm (28,6%) u
Tokrorynsckom(28,1%), B Bo3pacte 18-295et 6oibine
3abonenu Torys-Topyuckom (10,4%) patione. ITo XKa-
nan-AOGajckoii o0macTi He ObUTO CiTydaii BHE OOIBHNY-
HOW TMHEBMOHHMH B Bo3pacte oT 0- 171meT B ropomax

Kapa-Kynp, Tam-Komyp u Hookenckom paiione. e-
Teii B Bo3pacte 0-6 yieT, He ObUIO Cydail BO BCEX paii-
OHaX M Topojax, 3a uckiroueHrneM Cy3aKCKOro pai-
oHa(2cnydas). Perucrpamusi jeTajgbHBIX CIydaeB OT
BHE OOJIbHUYHOW MHEBMOHHH, IO 00JaCTH COCTaBHIIO
3,2%. B oTaenpHBIX palioHaxX JETaTbHOCTh OTMEYEHO
Beime: B ropone JKaman-A6an(6,5%), Torys-Topys-
ckoM paiione(5,8%) u Axceiiickom(4,4%) patione. B
YaTKkalbCKOM pailoHEe HE 3aperuCTPUPOBAHBI JICTAJb-
HOCTH W3 4ucio 3aboineBmux. [lo obmactu He OBLIO
CJTydacB JICTATLHOCTH CpPeu eTei 1o 14 et tabmuna
Ne2.
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Ta6umuma 2
Kommaectso mammenros COVID-19 no Bo3pactam, Topojam U paiioHaMm
Bo3spact/ner
Paiions! u ropona 6-14 15-17 18-29 30-64 BEIfH Ize YmMmepiio Bcero
Axcel 015 s 756 ¥ >45
Ana-byia o | ois | s | i | o7 s 206
basap-Kypran 2?6 1%3 2 ,L:s ?f,é 2121 1?3 >38
Hooxen 33,% ?f% 214?8 111 78
Cysax 0,19 0,214 23% gg,% gg; 527 1404
Torys-Topynek 3?4 13,4 6%(,)7 1?,12 5?8 86
Toxroryz 0?7 0%3 5 i % ,Zt 2?1 3?4 259
Yarkan i é ’:); 713112 22?3 - 201
r.)Kanan-AoGan O£,18 136 ?28’% 2132,36 6£,16 523
r.Kapa-Kyn O% 1 71 g ’54 2172 1L,18 223
r-Maityy-Cyy 26 T 55 N % 5 2%?5 1?2 161
r.Taur-Kowyp 26,38 E:%LJZS 1::36,38 5 214
Htoro no obnactu 0?3?7 (:)L’:; gj 33?1 1329 :;328 5145

YaenbHbI Bec 3a00JICBIIMX BHE OOJBHUYHON
IMHEBMOHMH, 110 00J1aCTH, COCTABHMIIO KEeHIIUH 52,2% 1
MyxuuH -47,8%. OnHaKO yIACIbHBINA BeC 3a00JICBIINX
BHE OOJIBHUYHOW ITHEBMOHHI OOJbBIIE MYXYHUH 3200-
nemu B Auna-bykuackom  (54,8%), HookxeHckoMm
(56,3%) paiiore u B ropoae Kaman-Aodan (50,1%). B
OCTAJNBHBIX paliOHaX M TOPOJaX OOJACTH CPEelu KEH-
IIMH BHE OOJPHHYHOW ITHEBMOHHWU 3a00Jieu OOoJIbIe
Tabmuma 3. Ilo Tsxectn TedeHnne 00JIE3HH BHE 0OJIb-
HU4YHOM THeBMOHMHM, 1o JKanan-AOanackoi oOiacTu
0oJbIIIe COCTaBWIIO CpeiHel TshKecTH - 53,8%, nerkoe
teueHue -24,7%, tsxenoe teueHue -17,5%, u kpaiiae
TsoKenoe TedeHne-4%. Brie 061acTHOTO MoKa3aTens
PacpoOCTPaHECHHOCTH OTMEUYACTCS, CPSIHEH TSDKECTH B
Toxtorynsckom (79,5%), Axceiiickom (79,2%), Yart-
kaibckoM (73,1%), Hookernckom (70,7%), Cyzakckom
(69,9%) paitionax u ropoxe Maiinyy-Cyy(74,5%).

Berime o6nactHoro nokasarens 24,6% yaensHOro Beca
3a00JIEBAEMOCTH JIETKOTO TEYEHHUS, OTMEUYCHO B pano-
Hax bazap-Kypran-74%, Ana-byka-65% u ropoaax
Kaman-Aban -85,2%, Kapa-Kyn 46,6%. Jlerkoe Tede-
HUE BHE OONEHIYHON MTHEBMOHUH 110 00J1aCTH, HE OBLIO
3aperucTpupoBanbl B AkceiiickoM, Cy3akckoM, Torys-
TopyHnckoM u ropoae Maiinyy-Cyy. B atux paiionax
ropo/iax OCHOBHOM OOJIeNM CpegHEH TSDKECTH, TsKe-
JIOK W KpaifHee TshKeIol ¢opmoit 6oe3HH Tabmuma 3.
BrIicokuii yaenbHbIN Bec Tshkenoi GhopMoii BHE 00JIb-
HUYHOW TTHEBMOHHU 1O 00JACTH 3apeTUCTPUPOBAHO B
Torys-Topyuckom (73,3%) paiioHe, HO B 3TOM paiioHe
He ObUIO cliy4ail KpaliHee TsDKelbli (hopMoii O0JIe3HH.
ITo obnactu kpaiiHee TsDKENbIH (GOpMOi OONe3HU Co-
ctaBuio 4%. Ho BeICOKHUiT ylenpHBIN BeC KpaifHee Ts-
xenort hopMel B Ata-ByknHCKOM paiioHe COCTaBHIIO -
9,7% u ropone XKanan-Abax 7,6%.
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Tadmuua 3
3aboneBaeMOCTH BHE OOJILBHUYHOM MHEBMOHUIA, T10 TOJTY M CTETICHHU TSHKECTH
ITon I1o crenenu TsKECTH

PaiionoB u ropoaoB Bcero M %K Terxoe Cpecii Tskenoe Kpaiine

TSAXKCIIOC
270 | 275 43 9 14 | A6c.u

Axcpl 5 495 | 505 79.2 18.1 25 | %
113 93 135 43 8 20 | A6cu

Auna-byxa 206 548 1 454 65, 20,8 3,8 9,7 %
257 | 281 398 84 29 27 | a6cu

basap-Kypran 58 77 [ 523 74 15, 5.4 5 %
Hooxen 285 442 | 343 129 555 86 15 | A6cu

O0Ke 56,3 | 43,7 16,4 70,7 11 1,9 %
670 | 734 981 371 52 | A6cu

Cysak 1404 07 T 523 69,9 26,4 3,7 %
28 58 23 63 AGc 4

Torys-Topo 8 35 [ 775 26.7 73.3 %
T 259 123 | 136 31 206 12 10 | A6cu

oKTOryM 475 | 525 12 79,5 4.6 3,9 %
q 201 84 117 26 147 25 3 | A6cu

arkaj 418 | 5872 13 73,1 12,4 15 %
262 | 261 445 27 11 40 | A6cu

r- Kanan-Aban 53 7501 | 499 | 852 5.1 21 76 | %
91 132 104 47 61 11 | Ab6cu

r. Kapa-Kyx 223 7208 | 592 | 466 21.1% 274 49 | %
. 72 89 120 35 6 | A6cu

r. Maiinyy-Cyy 161 247 [ 553 745 21.7 38 | %
100 | 114 2 101 103 8 | A6cu

r. Tam-Kymyp 214 467 [ 533 | 09 471 272 | 37| %
2512 | 2633 | 1270 2766 903 206 | A6cu

Uroro o obiactu 5145 488 522 247 538 175 2 %

W3 uncna 3a060s1eBuIux mo oonactu 5145 cnydyaeB BHE OOJHUYHOMN MTHEBMOHHUIA, yMepiio 168 uenosek (3,2%).
Tabnuua 4. BeICOKH yAenIbHBIM Bec yMepIIUX OT BHE OOJPHUYHON MHEBMOHMH OTMEdeHO B ropojax JKaman-
Ab6an(6,5%) u Tam-Komyp(6,5%) u Torys-TopyHckom paiione(5,6%). [To o6macTu BRICOKHI TOKA3aTENb JETKON
teuenne(85%)00re3Hn, KkpaiiHee TsoKenoit popmbl Teuerne(7,6%) u aeranbHOCTH (6,5%) 3aperncTpUpOBaHbI B
ropoje XKaman-Abane tadbmuma Ne4. B YaTkaneckom paifoHe jetanbHOCTH He 0bu10. [1o 00mactu cpenu nereit 1o
l4net, 3aperucTpUpPOBaHBI BHE OOJNHHUYHOM MTHEBMOHHA — 16 ciydaeB, Cpely HUX YMEPIIUX HE 3aperhCTPHPO-

BaHEL
Tab6muua 4.
JletaibHOCTh OT MHEBMOHUI 10 IMUHUCTPATHBHBIM TEPPUTOPHSIM
(0]
S z ° = > o,
jos] M < a. = < = >~ >
Y s | S| BB |s| &%l g| | E] ¢
£ o8 g | B = g 9 b el & & = oz 38
v 2’ < . s] ] > < =) : Q
< = O [ = aa
S © a 5 5 a5 2 ) 5 = = g
T kA =
Ymepro B abc. 4. 24 6 7 11 | 52 5 9 | 34 4 2 14 168
B % 406 | 29| 13 |13 (37| 56 |[34]|65| 1,7 1,2 6,5 3,2

3akmiouenue: Takum oOpasom, Hayano 3abolre-
BaeMOCTH, BHE OOJHbHUYHON NMHEBMOHHWH IPUIIIO, HA
WIOHB MECSI], MUK 3a00JIEBAEMOCTH 3aPETUCTPHPOBAHBI
B JICTHUH Tiepuoj uionb Mecsi 149,9 m oceHnuii me-
puoxa Ha HosAOpE Mecsi 98, 9 Ha 100THIC. HaceneHue.
Haubosnpiiee ynenbHBIN Bec 3a00J€BIIMX BHE OONb-
HUYHOW MTHEBMOHHMH COCTAaBIIIO, B Bo3pacrte: 30-64 jer
71%, 1 65 u crapiue aet 25%, 18-29 ner 3,4%. Jlerans-
HOCTB OT BHE OOJIbHIYHOH ITHEBMOHUH, 110 00JIACTH CO-
ctaBmwio 3,2%, He OBUIO CIy4aeB JICTAIbHOCTH CPEIH
nereit 1o 14 ner. 3a6osenu BHEe OOJILHUYHON ITHEBMO-

HUM keHmuH 52,2%, Myx4uH 47,8%, 1o TeueHue 60-
JIe3HU OOJIbIIIE COCTAaBHIIO cpemHeld TshxecTn 53,8%,
gerkoe teueHue -24,7%, tsokenoe teuenue 17,5%,
KpaifHe TsDKenoe TedeHue Beero Jumb 4%.
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The article is about digitization in education. In the age of technology, especially during and after the pan-
demic, the issues of organizing the educational process are addressed.
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Today, digital competence is important and neces-
sary for everyone in order to be able to actively and
continuously participate in society at different levels
(economic, social, cultural and educational) and to take
advantage of the internet while building resilience to
potential risks. The use of digital technologies for so-
cial and democratic participation requires the ability to
engage positively, critically and competently in the dig-
ital environment. Skills are needed to access, select and
interpret information, communicate effectively and cre-
ate content in a way that respects human rights and dig-
nity and uses technology responsibly.

How should we use digital technology in educa-
tion?

All phases of education have a key role to play in
enabling students to continuously acquire and develop
the digital competences needed for life, work and learn-
ing. There are also concerns about children’s socio-
emotional, cognitive and physical development due to
the potential excessive “screen time”. Given that the ef-
fects of technology can depend on many factors, includ-
ing the type of technology used and its purpose, evi-
dence-based guidelines and effective practices are
needed to encourage healthy and meaningful use of dig-
ital technology from an early age.

Digitalization can simply be explained as the
transformation of the skills needed by the world’s
working population and the young in order to success-
fully engage in a globalized modern economy. In a
learning environment, it is changing the way students
learn and also the ways by which institutions deliver
education (Webb, McQuaid & Webster, 2021). With
the case of covid-19 pandemic, the education system in
many countries faced problems as they needed to lead
the lectures through digital technologies. But before
pandemic digitalization was presented as a universal
good but after it became a need and higher education
institutions observed a need to provide digital platforms

to their students to minimize influence in their learning
process. Higher education is one of those industries that
should feel the need to assign infrastructure and provide
digital technologies for education. Digital transfor-
mation alters the experience of the universities and uni-
versities need to understand the necessity of developing
new situations [Efimov & V. Lapteva, 2018]. Nowa-
days, especially during and after the pandemic, digital
technologies are used for study, work, and for leisure
time and it is hard to imagine a life without digital tech-
nologies. Similarly, the education system is rapidly
changing towards distance learning and cloud compu-
ting tools are examples of significant technologies re-
sponsible for online lecturing. Before we further dive
into digitalization effects on student learning experi-
ences, we must first look into what distance learning is.
If we look at the past literature, distance learning can
simply be explained as the efforts of providing access
to learning for those who are geographically distant
[Moore, Dickson Deane & Galyen, 2011]. This means
that distance learning occurs when the resources are
provided to students who may not be geographically or
physically present at a university or institution. In our
look for past literature, it was observed that researchers
have used inconsistent definitions of distance learning
and distance education. Moore, Dickson-Deane &
Galyen (2002) in their research point out that as com-
puters became more evolved, they became more in-
volved in the delivery of education, which along with
other electronic media were the first enablers of dis-
tance learning. Hence, distance learning (DL) can
simply be explained as a mechanism in which learning
resources and learning materials are made available for
individuals which may not be physically or geograph-
ically at a university or higher education institution.
Lastly, comes hybrid learning which is a result of both,
face-to-face learning and distance learning hence the
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name, hybrid learning (HL). The disruption in digitali-
zation ultimately leads to changes in the students’
mind-sets and along with the learning goals of higher
education change. This means that there is a need to ad-
just and modify learning processes. Digital natives
“have little patience for lectures, step-by-step logic, and
“tell-test” instruction [Sedelmaier & Landes, 2019].

The first and foremost, benefit of various digital-
ized communication channels is that contents and
knowledge becomes accessible and independent of
time or place restrictions [Sedelmaier & Landes, 2019].
With the help of advanced internet search engines, stu-
dents gain access to knowledge anywhere and at any
time. With the help of 10T, cloud computing has been
made possible which connects learning managing sys-
tems enabling them to share, distribute and retain infor-
mation on a mass scale. Hence, as compared to previ-
ous years, learning processes have become more effec-
tive as they are supported by various digitalized
technologies Furthermore, education has also become
more accessible to more people.

Teachers’ positions in higher education have gone
through enormous shifts in recent years and still, the
question will remain if technology could replace teach-
ers completely. Researchers mentioned that some
teachers are very passionate and quick to learn new
technologies and are open to developing their digital
skills. Some lecturers see technology as a tool for teach-
ing and learning and they are eager to learn the new
technologies and add to their competencies [Terés,
Terds, & Suoranta, 2022].

The negative side of digitalization in distance ed-
ucation is the challenge of managing the process of re-
mote studies and lecturers and students in some cases

are not satisfied with distance learning. Sometimes stu-
dents feel isolated due to the lack of communication,
particularly with teachers, because they spend more
time at home in front of a computer.

The traditional classes at the universities is one of
the factors that teachers and mentors need to consider
when they think about digitalization since studying at
the university and social environment in education are
significant factors in young people’s lives.
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AHoOTaNis

B craTTi OKpecneHo 3HaYeHHS MpoQeciiiHOl KOMIIETEHTHOCTI BUYMTEINIB. 3a3HAUYEHO, [0 BOHA € IIEPIIOPSIHIM
Yy Cy4acHOMY KOHTEKCTi, OCKUTBKH BOHH BiJITParOTh KIFOYOBY POJb Y (OpPMyBaHHI CYCHINBCTBA Ta CIPHUSIIOTH PO-
3BHTKY MOJIOJI SIK aKTHBHOTO Y4acHHKa ocBiTH. KpiM TOro, nejaroriyHuii moTeHmian BUKIIaIadiB 103BOJISIE CTBO-
pIOBaTH HOBITHI iH(OPMaLiifHO-NIEaroriyHi pecypcH, ONTHUMI3YI0UM THM CaMHUM HaBYaJIbHUH Npoliec. 3a3HaueHo,
110 JIOCSTHEHHSI BYUTEISIMH MTPOEeCiiHOT KOMIETEHTHOCTI BUMarac BUKOPUCTaHHSI KOMITETEHIIIH, SIKI CIPUSIIOTh
K HaBYaJIbHUM, TaK 1 BUXOBHHM acCIICKTaM BHUKJIaZlaHHA, a TaKOX KYJIbTUBYBAHHIO l'[pI/IHIlI/Il'[iB BI/ILLIOY OCBiTI/I Ta
camopeari3arfii.

Abstract

The article outlines the importance of teachers' professional competence. It is noted that it is paramount in
the modern context, as they play a key role in the formation of society and contribute to the development of youth
as an active participant in education. In addition, the pedagogical potential of teachers allows creating the latest
informational and pedagogical resources, thereby optimizing the educational process. It is noted that the achieve-
ment of professional competence by teachers requires the use of competences that contribute to both the educa-
tional and educational aspects of teaching, as well as the cultivation of the principles of higher education and self-

realization.

KuiouoBi ci1oBa: iHHOBaIii, iIHHOBAIliiiHI 3aC00M HAaBYaHHsI, IHHOBAI[iliHA MisITbHICTh, KOMIIETEHTHICTh, OIli-
HKa KOMITETEHTHOCTI, MPo¢)eCiiiHa KOMIIETCHTHICTh, CY4acHI METOAUKH HABUAHHSL.

Keywords: innovations, innovative means of learning, innovative activity, competence, assessment of com-
petence, professional competence, modern teaching methods.

3HaueHHsT MPOdeciiiHOl KOMIIETEHTHOCTI BUHTE-
JiB € BaXJIMBUM €JIEMEHTOM y Cy4aCHOMY KOHTEKCTI,
OCKIJIbKA BOHH BiJIITPAlOTh BaXIUBY PONb Y (opMy-
BaHHI CyCIIIJIbCTBA 3HAHb Ta CHPHSIOTH PO3BUTKY MO-
JoAi SK AKTHBHOTO y4YacHHKAa OCBITHBOTO IIPOIIECY.
OTxe, pO3BUTOK MPOQECIHHOT KOMITIETEHTHOCTI € BaXK-
TuBUM (akTopoM npodeciiHol AisIBHOCTI Hearora.
INemaroriyHuii MOTEHITIAT BUKJIAAAYiB JO3BOJISE BIIPO-
BaJPKyBaTH iHHOBAIlil, CTBOPIOBATH HOBITHI iH(opMa-
[iITHO-TIeJaroTi4Hi PeCypCcH, ONTUMI3YIOYH THM CAMUM
HaBYaJILHUH ITpoIIec.

CrarTst Ma€ 3a METy JOCIIINTH MOHSTTS «KOMIIE-
TEHTHICTB» Ta HOTro akTyaJIbHICTh y IpodeciiiHoMy
KOHTEKCTi, 3’ICyBaTH CKJIaJIOBI €JIEeMEHTH, 10 OXOII-
JIOFOTH Npo(eciiiHy KOMIIETEHTHICTh Ta iHHOBaLlilHY
npodeciiiHy MisUIBHICT BUKJIANAdiB 3aKJIagy BHUIIOT
OCBITH.

BiamoBigHo 10 METH AOCHIIKEHHS, BH3HAYEHO
TaKi miJi:

- JJaTH YiTKE BHM3HAYE€HHS IOHATH «IHHOBAID»,

«IHHOBAIlIMHI 3acO0M HaBYaHHS», K HHOBAIlIMHA TisiIb-
HICTBY», «KOMIIETEHTHICTB», «OIlIHKa KOMIIETEHTHO-
CTi», «mpodeciiiHa KOMIETEHTHICTEY, «CYYACHI Memo-
OUKU HABUAHHAY,

- BU3HAYNTH T KOHKPETU3YBATH CKJIAJIOBI KOMITO-
HEHTHU TPOdeciiiHOT KOMIIETEHTHOCTI BUUTEIIS;

- BUOKPEMUTH IHHOBAI[IIIHI METO/ {1 HABYAHHS,

- OXapaKTepu3yBaTH CYTHICTh Ta O3HAKH IHHOBA-
IAHOT AISUTLHOCTI BUKJIagada.

OpHi€ero 13 3arallbHUX TEHACHININ PO3BUTKY BHUIIOT
ocBiTH B YKpaiHi Ta KpaiHax €BpPONEHCHKOIO OCBIT-
HBOTO NPOCTOPY € ii PO3BUTOK Ha OCHOBI MOJIEPHi3allii
Ta BIIPOBAPKEHHS iHHOBaIii. CaMe ocBiTHS chepa BU-
3HAYa€ MMOCTYNaJbHUI PyX €KOHOMIKH KOKHOT KpaiHH.
CrorozHi nuTanHs npodeciiiHol KOMIIETEHTHOCT] BUH-
TeJIsl CEPeHbOT OCBITH € IOCUTB aKTYaJIbHUM, OCKUTBKH
y peadi3zamii gep>kaBHOI OCBITHBOI IOJIITHKHU MPOBiTHA
pOJb HAJNEXWTh BUKJIAAady, mpodeciiiHa TisIbHICTh
SKOTO B Cy4YaCHHX YMOBaX 3HAYHO YCKJIAIHIOEThCS,
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OCKIJIBKH 3aJaf0ThCS HOBI IIJIOBI, 3MICTOBI T METO/IH-
9Hi opieHTHpU. CHOTOIHI BUUTEID — 1€ HE TPOCTO JTFO-
JIMHA, sIKa HABYAE YYHIB 1 Mepelae 3HaAHHS, a JIFOJIIHA,
sKa MPE3CHTY€E HABYAJIbHHUN 3aKIaJl, TOMY BHMOTH JO
CY4YaCHOTO TeJiarora 3MiHIIThECA. Kpim Toro, mepen
BUYHTEJIEM IOCTA€E 3aBJJAHHS BMiJIO BUKOPHCTOBYBATH B
po0oTi IHHOBAIII}HI Ta IHTEPAKTUBHI TEXHOJIOT11, BOJIO-
JUTH HAaBUYKaMU pOOOTH 3 KOMIT FOTEPHOIO TEXHIKOIO,
BUKOPUCTOBYBATH iHTEpPHET pecypcH. ToMy BHHHUKaE
nmotpeda y (axiBOgx 3 BUCOKHM piBHEM IpodeciitHol
KOMIIETEHTHOCTI.

o mpobnemu mpodeciitHoi KOMIIETEHTHOCT] BH-
KJIaJlaqiB 3BEpPTAIOThCS Oarato BUEHHUX. Pi3HI acmiekTn
i€l MpoOJIEMH CTalM MPEIMETOM HAYKOBHX JTOCTi-
mxenss 1. 1. bounapenko, M. BacunbeBoi, O. Bo3Hiok,
JI. TonoBanuyk, 1., M. T'onoBawns, 1. Ipo3aosoi, O. y-
bacentok, A. XypaemboBa, C. Ko3ak, M. JleBkiBCh-
koro, B. T. Jlo3oBenpka , A. MapkoBoi, I'. MenpHuue-
HKO, I'. Myxamen3sHoBoi, O. [lamiii, JI. IleTpoBchKoi,
O. Tlomertywn, JI. ITyxoBebkoi, O.4.CaBuenko, H. Cae-
HKO, B.I. Carok, C.O. CucoeBa, B.A. CemuueHko.

AHaIi3 JIiTepaTypHHUX JKEepel, IPeIMETOM SKOTO
€ BIIPOBA/DKCHHS IHHOBAIIHHAX TEXHOJIOTIH B OCBITHE
CepelOBHUINE CYYacHOTO HABYAILHOTO 3aKIIaay 3 ypa-
XYBaHHSM ITO3UTHBHOTO €BPOICHCHKOTO JOCBIAY B CY-
YacHIi YKpaiHi, CBIIUUTH [P0 3HAYHHUH IHTEpEC HayKO-
BI[B JI0 IIUX [MHUTaHb.

3a3BH4ail, TEpPMiH «iIHHOBAli» BUKOPUCTOBYETHCS
JUIS TTO3HAYCHHS MPOIECY CTBOPCHHS, BIPOBAKCHHS
Ta TOIIUPEHHS] HOBOBBE/ICHb B OpraHi3alisixX Ta Cyci-
JBCTBI B IIIIIOMY 3 METOO TOCATHEHHS PO3BUTKY 1 TTIOK-
pauiennst [9].

JocmmKkyoan MeXaHi3MH Aep>KaBHOTO PETyIIio-
BaHHS CUCTEMH cydJacHO1 BHIIOi ocBiTH, O.€. Ky3pMiH,
M. fActpy0Ocekuii [3] 3a3Ha4arOTh, MO0 B CyYacHil BH-
I OCBiTI JOMIHYy€ pONb JCp)KaBH B PETyIIOBaHHI
OCBITHBOT JiSUTHHOCTI 3aKJIa/(iB BUIIOT OCBITH.

Ha ocHoBI aHai3y 3apyOiKHHX JHKEPE 010 BU-
3HAYCHHS TOHITh «KOMIICTCHI[IS» Ta «KOMIICTEHT-
micte» C.0O. Cucoesa [7, €.11] poOuTh BUCHOBOK MPO
T€, 10 O3HAYCHHSI JJAHUX TIOHATH MAIOTh PI3HOIIAHOBY
0araTOKOMIIOHEHTHY CTPYKTYpy Ta MOJiCEeMaHTHYHE
3HavyeHHs. KoMIteTeHIis, Ha JyMKY BUEHOI, — I1e BU3HA-
YeHa HOpMa CTOCOBHO HETepPEepBHOI OCBITH, sIKa 3a/1a-
€ThCS OCBITHIMH CTaHIApTAMH 1 BHUKOPHUCTOBYETHCS
it (OpMYyBaHHS BHMOT IO PE3YJIbTaTiB HaBYAHHS.
KomnereHTHICTE — Iie iHTeTpoBaHa 0COOUCTICHA AKICTh
moauHU (11 Kamitan), mo (GopMyeThCs Ha €Talli HaB-
YaHHS, OCTATOYHO O(OPMIIIOETHCS 1 PO3BUBAETHCS Y
npoleci NpaKTHYHOT AisIIBHOCTI Ta 3a0e3Meuye KoMIe-
TEHTHUW MIJXiJ 10 BUPIMIEHHS NPOodeCciiHUX 3aB/IaHb.
KoMIeTeHTHICTb € OLIHHOIO XapaKTePUCTUKOIO OCOOH.
KommerenTHOCTI 0c00H € i1 0COOUCTICHUM KamiTauoM i
pe3yJbTaToOM HaBUAHHS Y pi3HUX PopMax GopmanbHOT,
HedopmanbHOT Ta iHpopManbHOI ocBiTH. KoMnereHt-
HICTHUH MiAXIA — 1 MiAXig, cupsMOBaHHN Ha GopMy-
BaHH KOMIIECTEHTHOCTI OCOOH.

Hayxose mocnimxenus M. Tonosaus [1, €.82] 30-
CepePKEHO Ha JOCIIHKEHHI KOMITOHEHTIB, 5IKi CTAHOB-
JATh TpodeciiiHy KOMIETEHTHICTh BUKIIa1ada YHiBep-
curery. Y crarti «llpodeciliHa KOMIIETEHTHICTh BHU-
KJIaJla4ya BUIIOTO HABYAIHHOI'O 3aKJIaly» BOHA BKa3ye

Ha Ba)XJIMBICTh HABHOCTI y BUKJIaAada sIK MEAarorii-
HMX, TaK 1 JOCTITHALBKUX 3M10HOCTEH, a TAKOK IIEBHUX
0COOMCTICHUX SIKOCTEH Ta COLIaIbHO-IICHXOJIOTIYHUX
puc ocobucrocti. J{is HayKOBOi JiSUIBHOCTI BaXKIH-
BHMH € TAaKOX OCOOUCTICHI SIKOCTI: JOMUTIUBICTH (TO-
JIOBHMH CTUMYJI JJIsl 3aCBOEHHSI HEOOXIIHUX CIIeIialb-
HUX 3HaHb 1 BKIMBUI CTUMYJI ISl BIIACHOT JIOCHITHH-
BKOi POOOTH); MOCTIHHHMH IHTEpeC 10 HAYKOBHX
YCIIXiB B IHIINUX TaIy35X 3HAHb; HAYKOBA BUTPHUBATICTh
y poOOTi 31 CBOEI0 HAYKOBOIO MPOOIEMOI0 i HayKoBa
BUMOTJIMBICTh 10 ce0e); AMCIUILIIHOBAHICTh, IIpar-
HEHHS JI0 TOYHOCTI pe3yNbTaTiB, €HTy3ia3M i cTapaH-
HICTP y pPOOOTi; KPUTHYHICTE 1 CaMOKPUTHYHICTH;
YMIHHS CIIBIpaIloBaTH 3 T0a6MH [ 1, €.82].

0. A. [IybaceHwok [2] 3a3Hayae, 110 iHHOBAIIII B
MIEIaroTilli OB’ sI3aHi i3 3aralbHUMH TPOIIECaMH B CY-
CIIJIBCTBI, TII00ai3alitHIMK Ta IHTerpalitHIMH TIPO-
necamu. SIK CHCTEMHE yTBOPEHHS iIHHOBAIlis XapakTe-
PHU3YETHCS IHTETPAIBHUMH SKOCTSMH: iHHOBaLiHHUN
mporiec, IHHOBAIliifHa MisSTbHICTh, IHHOBAIIHHIHA MTOTe-
HITiaJl, iIHHOBAMiHE CepPeIOBHIIIC.

Camwok B.L [5] y cBoemy mocmimxkenni «[Ipode-
CciiffHa KOMIIETCHTHICTh - OCHOBA PO3BHTKY CYYaCHOTO
BHKJIa[a4a CHUCTEMH IICISIUMIIOMHOI MenarorigHoi
OCBITH» BUMIISAE TaKi 11 KOMITOHCHTH:

a) MOTHBALIHHUI - CYKYIHICTh MOTped, MOTHUBIB,
iHTepeciB, LIHHICHUX Opi€HTAllil, CTaBJICHb, aJeKBaT-
HUX IIUISIM 1 3aBJaHHSIM I1€JaroriyHol JisUIbHOCTI, Ta X
IHTErpaTUBHHUX KOMIUIEKCIB (Ii3HAaBalbHI MOTpeOH i
iHTepecH, TyMaHICTUYHA CIPSIMOBAHICTh, IpParHeHHs
peanizyBaTHCh Yy HayKOBO-TIEJArOTiYHIA NiSIBHOCTI
TOIIIO);

0) KOTHITUBHUII - CYKyIHICTh 3HaHb, HEOOX1THUX
UL 3MIMCHEHHI HAayKOBO-TICHATOTIYHOI isSUTBHOCTI
(3HaHHS TpenMeTa, TENaroridyHi, IICHXOJOTiYHi, OC-
HOBH OpraHi3allii ¥ ynpaBlliHHI HABYAJIHHUM IpOIIC-
COM TOIIIO);

B) omepauiiHui - CyKyIHICTh YMiHb 1 HABHUYOK,
HEOOX1JHUX JUIsl TPAKTUYHOT'O BUPIIIEHHS HABYAIbHUX
1 BUXOBHHX 337124 (YMiHHSI BCTAaHOBJIIOBAaTH MIXKOCOOH-
CTICHMH KOHTaKT, OpPraHi30BYBaTh MIKOCOOHCTICHY
B3a€EMO/III0, YIIOPSAKOBYBATH 1 MepeaBaTH HaBYaJIbHY
iH(pOpMaIIio TOIIO);

I) OCOOHCTICHHH - CYKYITHICTh Ba)KJIMBHX JUIS
mpodeciifHol meqarorivHol MisTTbHOCTI OCOOMCTICHUX
SIKOCTEH (KOMYHIKaTHBHICTB, BiIIOBiJaLHICTh, eMIIa-
TIHHICTB, TOTOBHICTH J0 peQIIeKcii, 3MaTHICTh JO caMo-
aHawi3y i caMOyTIpaBIiHHS TOIIO).

JloCHiMHUIISL TAKOX OKPEMO BHUILISE TaKi BUIM
KOMIIETEHTHOCTEW BHKJIaja4ya: IICUXO0JIOT1YHa, TpeamMe-
THa, TUIAaKTHYHA, METOINYHA, KOMYHIKaTHBHA, yIIPaB-
JIHChKA, MPOSKTUBHA TOLIO 1 NPUXOJHUTH 10 BUCHOBKY
10JI0 IPIOPUTETHOCTI POOIEMHU PO3POOKH JIarHOCTH-
YHOTO IHCTPYMEHTApII0 JJIsl BU3HAUCHHS PiBHS Mpode-
CilfHOi KOMIIETEHTHOCTI BUKJIaJa4yiB Ta BUOKPEMIICHHI
OpraHi3aliifHO-NIeIaroriyHNX YMOB IX PO3BUTKY.

3HauHM BKJIaJl Y PO3yMiHHS Ta PO3BUTOK iHHOBa-
il B OCBITI BHECTH aMEPHKAHCHKI Ta OpUTaHCHKI JT0C-
JTTHUKK. [X poOOTH YacTo € jpKepesoM iHCalTIB Ta pe-
KOMEHJIAIIi# il BUNTENiB Ta OcBiTHIX AisuiB y CIIHA,
Benukiit bpuranii Ta inmmx kpainax. Humu €: amepu-
kauceki gocmigauku: Dr. Richard Mayer [10] (Bimo-
MU KOTHITUBHUN TICUXOJIOT, SIKHUH 30CePE/DKYETHCS Ha
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JOCIIIKEHHSX 3 BUKOPHCTAHHAM MYJIbTUMEIa Ta TeX-
HoJorii B HaBuanHi), Dr. John Hattie [9] (aBctpaiiii-
CbKHMI BYEHHH, ane Horo poOOTH 1 JOCIIHKEHHS PO
BIUIMB Pi3HUX METOJ[IB HABYAaHHS MAIOTh HINPOKHH pe-
3oHaHc y CIA. Bin nocnimkye eQekTUBHICTD Pi3HHX
NeJaroriyHuX IMiAXoAiB Ta iHHoBauii), Jokrop JlxoH
I'erti (John Hattie) € BugaTHUM aBCcTpasliiChbKUM BYe-
HUM y Tamy3i ocBiTH. Moro po6oTi Ta m0CiiIKeHHS
IOI0 BIUIMBY PI3HUX METOMAIB HABYAHHS OTPHMAaIH
BCECBITHE BW3HAHHS, BKIIOYaoud i B CHolydeHHX
Mrtarax. BiH BimomMuii cBo€0 poOOTOIO 3 CHHTE3Y-
BaHHSA HAyKOBUX JAHUX Ta METa-JOCHIIKCHHIMH, SIKi
JIONIOMAararTh BU3HAYMTH, SKI IEJAroridHi MIXOId €
HaWOUThII €)EKTUBHUMH /1L JOCSITHEHHSI HaBYaJIbHUX
rined. OMuH 13 HAHBAXKIUBIIIKX PE3yIbTATIB HOTO J10-
CITipKeHb - e «CruHTe3 BUauMoro HaBuaHHs» (Visible
Learning), B skoMy BiH aHaJIi3ye BeJIMUe3HUN 00CST 1a-
HHX IIPO BIUIMB PI3HUX YMHHUKIB Ha HABYAJIBLHUHI IPO-
nec. Leit cunTe3 BKIOYae OaraTo BayKJIMBHUX aCIEKTiB
OCBITH, TaKUX SK 3A10HOCTI BUMTENS, 3BOPOTHHN 3B'S-
30K, BIUIUB CiM'l, KJITaCHI pO3MipH, ITeAaroridHi METON
Ta OaraTto iHmUX. Pe3ynpTaTé muX AOCIIIKEHb JOIO-
MararoTh BUHTEJISIM, IIKOJAM 1 TOJIITHKAM MPHHAMAaTH
ORI OOTPYHTOBAHI PilIEHHS OO0 TOMIIIICHHS KO-
CTi HABYAHHA i TOCATHEHHS KPAIUX Pe3yJIbTaTiB yIHIB.
Jokrop I'eTTi akTHBHO CHIBIIpALIOE 3 OCBITSIHAMH Ta
BuntensiMu B CILA 1 iHIIUX KpaiHax, HaJaroul KOHCY-
JbTalii Ta MATPUMKY JUIs BIPOBaPKEHHS HOTo 0CIi-
JUKeHb Y IpaKTuii. Moro poGoTH i izei MaroTh 3HAYHHiL
BIUIUB Ha OCBITHIO NPaKTHKy Ta MOJITHUKY B 0aratbox
KpaiHax cBiTy, Bkimtodaroun Cromydeni llratn Ame-
PHKH.

O1iHKa KOMIIETEHTHOCTI - II€ OILiHKa 3410HOCTENR
BUKJIa[1a4a BIATIOBITHO O BUMOT POQeciiHOi HisITHO-
cri. I1i BUMOry BU3HA4YCHI B MOZei KoMieTeHmii. [1]o0
OyTH IIHHAMH, MOJEIi KOMIETEHIii MOBUHHI BKITIO-
YaTH JIMILE Ti 3aBJaHHs Ta HABUYKH, SIKi MalOTh BUPI-
IIanbHe 3HaYeHHS JJIs yCIIIHOT poOOTH, a He BC1 BUIU
JUSUTBHOCTI, SIKi BUKJIa1a4i BUKOHYIOTH (SIK TOTO TIepe/I-
Oavae TpaaMLiitHUI aHAT3 pOOOYNX 3aB/IAHBb).

Jlo iHOBawiiHOT MiSNTBHOCTI BUKJIAaJada BXOIATH
Taxi i pi3HOBHH:

Cyuacni memoouxku HaguanHs: [HHOBaIiiHI TIiI-
XOAM 1O BWKJIAJaHHS, SK TO: 3MilllaHe HaBYaHHS
(blended learning), 3Bopormuit kmac  (flipped
classroom), MpoeKTHEe HABYAHHS Ta iHIII, CIIPSIMOBaHI
Ha MOKpAIIEHHsI 3aCBOEHHS MaTepiaiy i pO3BUTOK KpH-
THYHOT'O MHUCJICHHS yUHIB.

Iumepaxkmueni mexuiuni 3acobu HaguanHs: KOM-
n'foTepH, IIAHIIETH, IHTEPAKTUBHI JOIKH, CIIeliajbHe
nporpaMHe 3a0e3MeYeHHsT Ta IHIN EIEKTPOHHI pecy-
peu.

Mynvmumediiini mamepianu. Bineo, ayaio, maio-
HKH, UTiocTpaniii i rpadiku 11 HA0UHOTO MOSCHEHHS
Marepiany Ta ONTHMAaIBHOTO ITOIaHHs iH(opMarii.

Bioxpumi onnatin-pecypcu. IarepHer Hajgae noc-
TYIl 10 HaBYaJIbHUX MarepialliB, a came: BiJI€OypOKH,
BeO-CcaliTH, IHTEPaKTUBHI KypCH, SKi MOXKHa BUKOPHC-
TOBYBATH JUIsl CAMOCTIHHOI pOOOTH.

Bipmyanvna peanvuicms (VR) ma donoenena pe-
anvricmsb (AR): Bukopuctanus VR- ta AR- texHomo-
Till, sIKi JO3BOJIAIOTH CTBOPIOBATH HaBYaJbHI CEpelo-

BWIIA, JIe YYHI MOXKYTh BHBYATH Pi3Hi PEIMETH Y Bip-
TyaJIbHOMY 200 PO3IIUPEHOMY MTPOCTOPI.

Ananimuxa oanux i wimyyrul inmenexm. Moxiu-
BiCTh BUKOPHCTaHHS aHAJITUYHHUX IHCTPYMEHTIB 1 IITY-
YHOTO IHTEJIEKTY Ul 300py Ta aHaNi3y JaHHUX IPO Ha-
BYaJIbHUI POLIEC Ta IHANBIAYaIbHUH yCIIiX YUHIB.

Inobanvre nasuanns: BukopucTtanHs 3aco0iB st
3IIMICHEHHS CIIUIPHOTO HABYAHHS 3 YYHSMH Ta BUHTE-
JISIMH 3 1HIIAX KPaiH, 00 pO3IMIUPHATH CBITOTIISAN Ta KY-
JIBTYPHUH TOCBIT.

BukoprcTanHs iHHOBamiifHMX 3ac00iB HaBYAHHS
MOJKE€ MOKPAIIUTH JAOCTYH OO SIKICHOI OCBITH Ta 3po-
OuTH HaBYaHHS ORI I[IKaBUM i e()eKTHBHUM Yepes:

- CUMYJISILi¥iHI irpH Ta TPeHiHru (BUKOPUCTAHHSA
CYYacHHMX IHTEpaKTHBHHX irop Ta TPEHIHTIB Ul BIOC-
KOHAJICHHSI HABUYOK MIXOCOOUCTOT KOMYHiKaIllii, Be-
JICHHSI [IeperoBopiB, podboTn B komaHzai Tomo. Le no-
TIOMarae CTyJeHTaM HaBYMTHUCS €(EKTUBHO CHUIKYBa-
THCS B PI3HHUX IIPOQECIifHUX CUTYaIisX);

- BHKOPHMCTAHHSl Bifeo Ta aynio martepiaiaiB
(cTBOpeHHS Ta aHaIi3 Bifeo- ad0 aymio3amuciB iHTep-
B'I0, TIpe3eHTaniil abo IHMHUX KOMYHIKAI[ifHIX CHUTya-
i, 00 CTYJCHTH MOTJIH OI[IHIOBATH Ta OKPAIyBaTH
CBOT HABUYKH);

- BUKOPUCTAHHS COLiaJIbLHUX Mepe:K Ta BipTya-
JbHUX CHiIBHOT (CTBOPEHHS BipTyanbHHUX npodeciii-
HHUX CIIJIBHOT a00 0OroBOpeHHS MPOdECiHHIX TeM B
COLIaJIbHUX MEpexax, IO CIPHsE BIOCKOHAICHHIO Ha-
BUYOK IUCbMOBOI KOMYHiKallii Ta B3aeMozii 3 KoJje-
ramu);

- BUKOPHMCTAHHSl OHJIAHH-IUIATGOPM /ISl HAB-
YyaHHS (BUKOPUCTAHHS CIICIlialli30BaHUX OHJIAMH-TIIA-
T OpM, AKi MPONOHYIOTH KypCH 3 MIXKOCOOHCTOT KOMY-
HiKaIlii, BEACHHS NUIOBOi MEPENHCKU, MyOTiYHIX BH-
CTYIIIB TOIIO);

- PoJbOBIi irpu Ta iMmmpoBizanisi (BUKOpUCTaHHS
POJILOBHX IrOp Ta IMIIPOBI3aIlii Ha 3aHATTSX JJIsI MTOK-
palieHHs HABUYOK BepOaIbHOIT Ta HeBepOaIbHOT KOMY-
HiKaIri1);

- cneniagizoBaHi Kypcu 3 MIKKYJIbTYPHOI KO-
MyHikauii (CTBOpeHHS KypcCiB, CIIPSIMOBAaHHUX HA PO3Y-
MIHHSl Ta MOKpAIEHHs MDKKYJIBTYPHOI KOMYHIKaIlil,
sIKa € BKJIMBOIO JJIsl T'yMaHITapHUX CHelialbHOCTEH);

- BUKOPUCTAHHSI OHJIAWH-cepBiciB /151 MOKpa-
IeHHs] MICBMOBHX HABHYOK (BHUKOPUCTAHHS CEpBi-
CiB /1711 IEPEBIPKH MPABOIUCY Ta TPaMaTHKH, a TAKOXK
IHCTPYMEHTIB Il HANMCaHHS Ta pelaryBaHHS TeKc-
TiB);

- BHKOPUCTAHHS IITYYHOIO iHTEJIEKTY Ta aHa-
JITHKM JaHMX (BUKOPHCTaHHS 1HCTPYMEHTIB Ha OC-
HOBI IITYYHOTO IHTEJEKTY Ul aHaNizy e(eKTHBHOCTI
KOMYHIKaIlilHUX HaBUYOK CTYJCHTIB 1 peKOMEHIaIlii
I0JT0 TIOKPAIIIEHHS).

Li iHHOBAIIi#HI 3aCO0M MOXXYTh JOITOMOITH CTY-
JICHTaM T'YMaHITapHHX CIeliaIbHOCTEH pO3BUBATH Ba-
XKITMBI HAaBUYKK Tpo¢eciiHoi KOMyHIKaIlil Ta TroTyBa-
THCS 10 MaiiOyTHBOT Kap'epu B CBOil 0OpaHiii ramysi.

®dopmMyBaHHS KyJIbTypH HpodeciiiHoi KoMyHiKa-
ii CTy/ICHTIB T'yMaHITApHUX CIIEIiaIbHOCTEH y BHIIIHX
HaBYaJIbHMX 3akinanax (3BO) moxe Brioyatu B cebe
pi3HOMaHITHI iHHOBami#HI 3acobu Ta metoau. Och fe-
AKi i7el o0 TaKuX 3aco0iB.
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[IpoBenenuii anai3z CBiIIUTh, IO 3yCHILIIMHU Ha-
VKOBIIIB 1 IPAKTHUKIB 3a Yac peaizarii moioxeHb bo-
JIOHCBKOTO TIpoliecy B YKpaiHi CTBOpEHE MiArpyHTTS
JUISL BIIPOBAKEHHSI KOMIIETEHTHICHOTO TiIXOy Ta po-
3pOOKHM HaBYAJBHUX NPOTPaM Ha 3acajaX KOMIIETEH-
uiit. Taki mporpamu, 30kpema, Oyim po3poOIieHi Ta pe-
aNi3yr0ThCSl Y MUKOJIaiBChbKOMY HalllOHAJILHOMY YHi-
Bepcureri iM. B.O.Cyxommmuckkoro. BpaxoByroun
BOXJIMBICTh 1HQOPMAIIHUX 1 KOMYHIKaIlIHHAX TEXHO-
JIOT1H, KOMIIETEHIIT BYMTEIIB TICHO IIOB’s3aHI 3 HO-
BUMH BHMOTaMH JI0 HaBYAIbHHX Hporpamam, siki re-
penbadaroTh BUKOPHUCTAHHS i1H(QOpMAIifHOrO Tpoc-
TOpy. 3aciyroBye Ha yBary BIUIUB CYYacHHX
iHhOpMaIiHHUX TEXHOJOTI Ha IHHOBALIAHY MIisUTh-
HICTh BUKJIaJIaiB.

AHai3 HayKOBO-METOIUYHOT JTITEpaTyPH Ja€ Mif-
CTaBU 3pOOWTH BHCHOBKH IIPO Te, IO CTPYKTypa Mpo-
(beciliHOT KOMIETEeHTHOCTI JEMOHCTPYE pPi3HOMaHIT-
HICTB 1 OXOIUTIOE Pi3HI KOMIIOHEHTH, Cepell SIKUX ped-
JEeKCis Ta  TCHXOJOTrO-TICNAroridHi  acmekTH €
HeHTpanbHIMA. KpiM Toro, iHHOBAIifHICTE ITearori-
YHUX MPaKTHK TICHO MOB’sI3aHa 3 ySIBOIO Ta KPEaTHBHI-
CTIO.

[HHOBAIIIS B OCBITI - IIe TIPOIIEC CTBOPEHHS, BIPO-
Ba/KCHHSI Ta TIOIIUPEHHS] HOBUX i7IeH, IearoriYHuX Ta
YIPaBIIHCHKUX 3aCO0IB Y TEXHOJIOTISIX OCBITHBOT IPaK-
TUKH, y pe3ysbTaTi SKOTO MiJIBUILYIOTHCS MOKa3HUKU
(piBHI) OCSITHEHb CTPYKTYPHHX KOMITOHEHTIB OCBITH,
BiZI0YBa€ETHCS Mepexij CUCTEMY B SIKICHO 1HIIWI CTaH.

InHoBaniliHi 3ac00M HABYAaHHSA - 1€ TEXHOJIOIIYHI
ab0 MeToIMYHi 3ac00M Ta pecypcH, sIKi BAKOPHUCTOBY-
FOTBCS JUISI TIOJIIIIIEHHS TIPOIeCY HaBYAHHS Ta 3017Tb-
meHHs edekTuBHOCTI ocBithu. Ili 3acobm MOXyTh
BKITIOYATH B ceOe Pi3HOMaHITHI TEXHOJOTI{, IporpaMu,
MOPUCTPOT, METOMUKH Ta MIAXOAW A0 HABYAHHS, SIKi
CIPHSIOTH AKTHBHOMY 3aJy4Y€HHIO YUHIB, ITiIBUILICHHIO
TXHBOTO IHTEpecy [0 HaBYaHHS Ta IOKPAIICHHIO pe-
3yJIbTaTIB.

Pi3Hi KOMIIOHEHTH - Lie OIL[iHKa 34i0HOCTEN BUU-
TeJIsl BIAMOBIHO 10 BUMOT nipodeciiinoi nisutbHOCTI. LTi
BUMOTH BHM3HA4YCHI B MOJENI KOMIETeHIH. Mogerni
KOMIIETEHI[I M IOBUHHI BKJIFOYATH JUIIE Ti 3aBJaHHA Ta
HaBUYKH, SKi MAIOTh BUpIIIaNbHE 3HAYCHHS VIS YCITi-
mrHOT podeciiiHoi aisttbHOCTI. OIIHIOBaHHS MA€ TIPO-
BOJIUTKCSI BI/IMOBIHO 10 KOHKPETHUX 3aBJaHb 1 HABHU-
YOK.
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The Belt and Road Initiative, a major international cooperation initiative put forward by China in 2013, aims
to build an economic cooperation platform connecting Asia, Europe and Africa along the two main routes of the
ancient Silk Road. These two routes are the "Silk Road Economic Belt" and the "21st Century Maritime Silk

Road".

The goal of the Belt and Road Initiative is to promote policy communication, facility connectivity, trade
facilitation, financial integration and people to people connectivity among countries along the Belt and Road, build
a global connectivity partnership, and promote regional economic integration and global sustainable development
through the principle of joint consultation, joint construction and sharing.

The main contents of the Belt and Road Initiative include the following aspects:

1. Build key projects such as cross-border economic cooperation zones and industrial parks to promote in-

dustrial investment cooperation.

2. Promote trade liberalization and facilitation, sign multilateral or bilateral agreements such as free trade
agreements and investment agreements, and innovate trade methods.

3. Build a multi-level financing platform, set up financial institutions such as the the Silk Road Fund and the
Asian Infrastructure Investment Bank, and expand two-way investment scale.

4. Strengthen cultural exchanges and cooperation, carry out exchange projects in fields such as education,
technology, culture, and tourism, and enhance people-to-people communication.

Keywords: Belt and Road, Development, Europe

1. Promotion of trade and investment between
china and europe through initiatives

1.1 Promotion of Trade and Investment
between China and Europe through the Initiative

By 2023, the "the Belt and Road" initiative will
involve 151 countries and 32 international organiza-
tions, benefiting 60% of the world's population, ac-
counting for 30% of global GDP and 75% of global en-
ergy reserves. Moreover, China's trade in goods with
countries along the "the Belt and Road" has set a new
record in 2022, reaching 13.8 trillion yuan. Since the
launch of the initiative, China's "the Belt and Road"
projects have totaled US $962 billion, including US
$573 billion in construction contracts and US $389 bil-
lion in non-financial investment. Overall, China has in-
itiated approximately 200 transactions, involving over
3000 projects, established over 80 overseas economic
and trade cooperation zones, and created over 420000
job opportunities for local people.

The "the Belt and Road" initiative is an open plat-
form proposed by China to promote cooperation in
Asia, Europe and Africa. It aims to achieve mutual ben-
efit, win-win results and common development by
strengthening five cooperation areas, including policy
communication, facility connectivity, unimpeded trade,
financial integration and people to people connectivity.

Provided impetus and opportunities for European eco-
nomic growth, employment, competitiveness, and in-
novation [1].

China EU trade and investment are important con-
tents and achievements of the "the Belt and Road" ini-
tiative. According to data from the Ministry of Com-
merce of China, in 2020, the bilateral trade volume be-
tween China and Europe reached 650.53 billion US
dollars, a year-on-year increase of 5.3%, accounting for
16.4% of China's total foreign trade. At the end of 2020,
China and Europe reached negotiations on a compre-
hensive investment agreement, creating new opportuni-
ties for both sides to deepen economic cooperation [2].

On the one hand, the Belt and Road Initiative has
brought influence and contribution to European eco-
nomic restructuring, sustainable development and so-
cial welfare by strengthening China EU cooperation in
infrastructure, energy, green development, digital
transformation, public health and other fields.

On the other hand, the Belt and Road Initiative has
created conditions and platforms for the European
economy to participate in the reform of the global gov-
ernance system and build an open world economy by
deepening the coordination and dialogue between
China and Europe in policy communication, rule mak-
ing, security and other aspects.
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1.2. The Benefits of China Europe Express on
China Europe Trade Economy and Investment

China Railway Express (hereinafter referred to as
CR express) refers to the container international rail-
way intermodal train running between China and Eu-
rope as well as countries along the Belt and Road in
accordance with the fixed train number, route, schedule
and full journey operation time.

China Europe Express has laid out three routes in
the West and Middle East: the western route passes
through Alataw Pass (Khorgos) in central and western
China, the central route passes through Erenhot in
northern China, and the eastern route passes through
Manzhouli (Suifen River) in coastal areas in southeast
China. In March 2011, the first China Europe train de-
parted from Chongging to Duisburg, Germany, mark-
ing the beginning of the innovative development of
China Europe trains. The opening of the China Europe
train has strengthened commercial and trade ties with
European countries, becoming the backbone of interna-
tional logistics and land transportation.

In 2021, the 10th anniversary of the operation of
the China Europe Express. In the past 10 years, China
Europe Express has exceeded 40000 trains, with a total
value of over 200 billion US dollars. It has opened 73
operating routes and reached over 160 cities in 22 Eu-
ropean countries. In the past 10 years, the China Europe

Express has opened a new chapter in land transporta-
tion between Asia and Europe, forging a bridge and link
for mutual benefit and win-win cooperation among
countries along the route.

On December 18, 2022, the first China Europe
train (Qilu) from the Shanghai Cooperation Demonstra-
tion Zone to Kopel, Slovenia will start.

China Europe Express is an international logistics
brand under the "the Belt and Road" initiative and an
important transportation link between China and Eu-
rope. The China Europe Express has advantages such
as convenience, speed, security, stability, and a green
economy, providing new logistics options for interna-
tional trade between Asia and Europe, in addition to sea
and air transportation. It promotes trade and investment
facilitation for countries along the route, and builds a
more open, inclusive, and inclusive "Express Econ-
omy"[3].

The China Europe train has reduced logistics costs
and time. Compared to sea freight, the transportation
time of the China Europe freight train has been short-
ened by more than two-thirds, and the freight cost has
been saved by more than 80% compared to air freight.
This makes the transportation of goods between China
and Europe more efficient, economical, and reliable,
improving the market competitiveness and confidence
of both sides [4].
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The China Europe Express has expanded its trade
varieties and markets. The China Europe freight train
transports over 50000 types of goods, covering various
fields such as mechanical and electrical products, auto-
motive parts, clothing, shoes and hats, daily necessities,
and food. The China Europe Railway also provides
more business opportunities and choices for countries
along the route, promoting the circulation of goods and
consumer demand in the region.

The China Europe train has promoted the upgrad-
ing of the industrial chain and value chain. The China
Europe Express is not only a logistics channel, but also
an industrial chain and value chain. The countries along
the route have achieved industrial complementarity and
coordinated development through the China Europe
train, improving their own industrial level and added
value. For example, China and Germany have con-
ducted deep cooperation in the field of automobile
manufacturing, China and Poland have exchanged ad-
vantages in the field of agricultural product processing,
and China and Belarus have conducted innovative co-
operation in the field of dairy products.

1.3. The Contribution of China Europe Express
to European Economic Growth

The China Europe Express has become the back-
bone mode of land transportation in international logis-
tics due to its characteristics of short distance, fast
speed, high safety, as well as its advantages of safety,
speed, environmental protection, and minimal impact
from the natural environment. At present, more than 70
operating lines have been opened, connecting more
than 170 cities in over 20 European countries, increas-
ing the vitality and potential of the European economy.
The increasingly mature logistics organization of China
EU scheduled trains, the increasingly active economic
and trade exchanges of countries along the routes, and

the increasingly close cooperation between railway,
port, customs and other departments among countries
have all these favorable conditions, which play an im-
portant role for the railway to further play its role as the
backbone of international logistics, and in the "the Belt
and Road" strategy to transform the Silk Road from the
original "trade road" to the "economic belt" with indus-
try and population concentration.

The China Europe Express has provided more
market opportunities and development space for Euro-
pean enterprises, injecting new impetus into European
economic growth. According to data from the European
Bureau of Statistics, in 2020, China surpassed the
United States to become the EU's largest trading part-
ner, with bilateral trade reaching 586.2 billion euros, a
year-on-year increase of 5.3%.

The China Europe train has created employment
and income in Europe. The China Europe Express has
provided a large number of employment opportunities
and income sources for European logistics, industry,
commerce, and other fields, contributing to social sta-
bility and improving people's livelihoods in Europe.
According to a research report by Roland Berger, a
German consulting firm, the China Europe train creates
approximately 11000 jobs in Germany every year,
bringing about 1 billion euros in economic benefits.

The China Europe train has enhanced European
competitiveness and innovation capabilities. The China
Europe Express provides faster, more flexible, and
more reliable logistics services for European compa-
nies, enhancing their competitive advantage in the in-
ternational market. At the same time, the China Europe
train has also promoted cooperation among countries
along the route in areas such as green development, dig-
ital transformation, and public health, stimulating the
innovation vitality and potential of both sides.
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Randomly selecting six European countries, we
can clearly see that GDP is showing a growth trend, and
the data is sourced from the World Bank.

2. The belt and road initiative promotes china
eu cooperation in various fields

2.1. In terms of green development

Green is the background of jointly building the
"the Belt and Road". Green development is the direc-
tion of world development and the responsibility and
mission of all countries in the world. In 2020, China
announced to the world its goal of reaching carbon peak
by 2030 and achieving carbon neutrality by 2060. In
2021, China released the "Action Plan for Carbon Peak
before 2030". In 2019, The European Union announced
the "European Green Association”. Both China and Eu-
rope attach great importance to the construction of eco-
logical civilization and the response to climate change,
and regard green as the joint construction of the "the
Belt and Road" The important principles and objectives
of. The two sides have conducted extensive cooperation
in areas such as clean energy, green infrastructure, en-
vironmental protection, and circular economy, making
contributions to promoting global green and low-car-
bon transformation. For example, China and Europe
have carried out multiple cooperation projects in the
fields of renewable energy such as wind power and so-
lar energy, such as the Pakistan Juba wind farm jointly
constructed by China and Germany, and the Egypt Ben-
ban wind farm jointly constructed by China and France
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Juba Wind Farm is one of the key energy projects
under the framework of the China Pakistan Economic
Corridor, and also the first cooperation project between
China and Germany under the "the Belt and Road" ini-
tiative [6].

The project is jointly invested and constructed by
China Power Construction International Corporation
and Siemens Corporation in Germany, with a total in-
stalled capacity of 100 megawatts, consisting of 33
wind turbines with a single unit capacity of 3 mega-
watts [7].

The project is located in the southern province of
Sindh, Pakistan, approximately 120 kilometers away
from Karachi City. It has abundant wind energy re-
sources and an average annual wind speed of 7.5 meters
per second [8].

The project started construction in October 2017
and was officially connected to the grid for power gen-
eration in August 2019. It can transmit approximately
3 billion kilowatt hours of clean electricity annually to
the Pakistan National Grid, meeting the electricity
needs of approximately 1 million households and re-
ducing approximately 900000 tons of carbon dioxide
emissions [9].

This project is a successful example of coopera-
tion between China and Germany in the field of new
energy, providing useful experience and demonstration
effects for promoting the construction of the China Pa-
kistan Economic Corridor and China Germany energy
cooperation.
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2.2. In terms of digital transformation

In terms of digital transformation, both China and
Europe are committed to promoting the development of
the digital economy and digital governance innovation,
and regard digitalization as an important content and
means of jointly building the "the Belt and Road". The
two sides have conducted in-depth cooperation in areas
such as digital infrastructure, digital trade, and the Dig-
ital Silk Road, providing support for improving connec-
tivity and service capabilities. For example, China and
Europe have carried out multiple cooperation projects
in cutting-edge technologies such as 5G, the Internet of
Things, and artificial intelligence, such as the Rome 5G
Smart City Demonstration Zone jointly constructed by
China and Italy, and the Morocco 5G Smart Port jointly
constructed by China and France [10].

The Rome 5G Smart City Demonstration Zone,
jointly constructed by China and Italy, is a project
aimed at utilizing 5G technology to improve urban
management and service levels. The project was jointly
promoted by Huawei China and TIM, an Italian tele-
communications operator, and was officially launched
in September 2022. It is planned to be completed by
2024 [11].

The goal of this project is to build 5G infrastruc-
ture and applications in some important areas of the city
center of Rome, such as Vittorino Square, Venice
Square, Spanish Square, and St. Peter's Basilica, in-
cluding intelligent transportation, intelligent security,
intelligent tourism, intelligent healthcare, etc [12, 13].
It can not only improve the quality of life of Roman
citizens and the attractiveness of the city, but also
strengthen cooperation and exchanges between China
and Italy in the digital field, promoting economic de-
velopment and innovation capabilities of both sides.
[14, 15]

The first high-level dialogue in the digital field
was held between China and the EU in September
2020, during which discussions were held on topics
such as the digital economy, artificial intelligence, cy-
bersecurity, and digital taxation. It was agreed to build
a digital partnership between China and the EU. In
2015, a joint statement on 5G strategic cooperation was
signed, establishing a dialogue mechanism on infor-
mation technology, telecommunications, and in-
formatization between China and Europe, and strength-
ening cooperation in 5G international standard formu-
lation, technology research and development, and
testing. Data flow.

In December 2020, the China Europe Comprehen-
sive Investment Agreement was reached, which in-
cludes relevant rules for cross-border data flow and
provides legal protection for cooperation between the
two sides in the field of data.

In March 2021, a new round of China Europe joint
research funding agreement and the fifth phase cooper-
ation agreement of the China Europe Science and Tech-
nology Cooperation "Dragon Plan™ were signed. In the
future, both sides will accelerate the implementation of
research and development projects, the establishment
of cooperation mechanisms, and the exchange of scien-

tific and technological talents in fields such as agricul-
ture, food and biotechnology, as well as climate change
and biodiversity.

2.3. In terms of public health

Both China and Europe insist on taking people's
health as the center, and regard public health as an im-
portant field and priority task of jointly building the
"the Belt and Road". The two sides have conducted
close cooperation in areas such as epidemic prevention
and control, vaccine supply, and medical assistance,
playing a positive role in maintaining global public
health safety and human health and well-being. For ex-
ample, China and Europe support and cooperate with
each other in the fight against the COVID-19, jointly
donate and purchase medical materials, jointly carry
out scientific research and drug research and develop-
ment, and jointly participate in global health govern-
ance and multilateral mechanisms.

3. Challenges and risks faced by the "the belt
and road™ initiative

3.1. Attitudes of different European countries
towards China's the Belt and Road Initiative

European countries have different attitudes to-
wards China's the Belt and Road Initiative. Some sup-
port or welcome it, some doubt or oppose it, and some
are neutral or wait-and-see. These attitudes are influ-
enced by factors such as the history, geography, poli-
tics, and economy of various countries, as well as the
positions and pressures of Western countries such as
the United States.

Support or welcome: Greece, Italy, Hungary and
other countries are the first countries in Europe to par-
ticipate in the Belt and Road cooperation. They believe
that the initiative can bring them opportunities and in-
terests in investment, trade, infrastructure and other as-
pects, as well as enhance their voice and influence
within and outside the EU.

Suspicion or opposition: France, Germany, the
United Kingdom and other countries are the largest
economic and political forces in Europe. They are cau-
tious or critical of the Belt and Road Initiative, fearing
that the initiative will weaken the unity and cohesion of
the EU, threaten European values and rule systems, and
damage Europe's position and interests in global affairs.
They were also influenced and urged by the United
States and other western countries to require China to
abide by the principles of transparency, fairness and
sustainability in the Belt and Road cooperation.

Neutral or wait-and-see: Poland, the Czech Re-
public, Ukraine and other countries are important coun-
tries in central and eastern Europe. They are open or
hesitant to the Belt and Road Initiative. They not only
see the potential of the initiative in promoting regional
development and connecting Asia and Europe, but also
face pressure and restrictions from the European Union
and the United States. They hope to maintain their own
interests and sovereignty when participating in the Belt
and Road cooperation, and balance their relations with
China, Russia, the EU, the United States and other par-
ties.
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3.2. The positive and negative impacts of the
Belt and Road Initiative on European economic de-
velopment

Positive impact:

Promoted the growth of trade and investment be-
tween China and Europe. From 2013 to 2021, the total
trade volume of goods between China and European
countries along the Belt and Road has reached 4.2 tril-
lion dollars, accounting for 36.2% of the total trade vol-
ume between China and countries along the Belt and
Road in the same period; China's direct investment in
European countries along the Belt and Road has
reached 56 billion US dollars, accounting for 34.7% of
China's total investment in countries along the Belt and
Road in the same period.

We have improved the level of infrastructure con-
nectivity between China and Europe. As an important
part of the "the Belt and Road" initiative, China Europe
Express has become an international transportation ar-
tery connecting China and Europe logistics. As of the
end of January 2022, the cumulative number of China
Europe freight trains has exceeded 50000, transporting
over 4.55 million TEUs of goods with a value of $240
billion, and reaching 200 cities in 24 European coun-
tries. In addition, China has also participated in the con-
struction and operation of major projects such as the
Greek port of Piraeus and the Hungarian Serbian rail-
way.

It has enhanced political mutual trust and cultural
exchange between China and Europe. China and the EU
signed the 2025 Strategic Plan for China EU Compre-
hensive Strategic Partnership, and carried out multi
field, multi-level and multi form cooperation dialogues
under the framework of the "the Belt and Road". China
has also signed "Certified Operators (AEOs)" mutual
recognition agreements with 31 economies such as
ASEAN and the European Union, simplifying customs
procedures and inspection and quarantine require-
ments.

In addition, China has also carried out cultural ex-
changes with European countries along the route in ar-
eas such as education, technology, culture, tourism,
etc., which has enhanced people-to-people communica-
tion.

Negative impact:

This has sparked concerns and resistance from
some European countries and institutions regarding
China's expansion of influence. Some European coun-
tries and institutions believe that the "the Belt and
Road" initiative is a tool for China to promote its own
values and interests in the world, which may weaken
Europe's position and voice in global affairs, and even
lead to internal division in Europe. Therefore, they have
conducted strict scrutiny and restrictions on China'’s in-
vestments and projects in Europe, and even imple-
mented sanctions and boycott measures.

Increased economic and trade friction and compet-
itive pressure between China and Europe. With the pro-
motion of the "the Belt and Road" initiative, China's
competitiveness in the European market has continued
to improve, but also faces more challenges and obsta-
cles from European enterprises and governments. Some
European countries and institutions accuse China of

lacking transparency and fairness in its investments and
projects in Europe, suspected of dumping and subsi-
dies, and damaging the interests of European enter-
prises and market order. In addition, there are also dif-
ferences and controversies between China and Europe
in terms of intellectual property protection, environ-
mental standards, and labor rights.

In short, the "the Belt and Road" initiative has both
advantages and disadvantages for European economic
development. It requires China and the EU to
strengthen communication and coordination, expand
cooperation areas and space, properly handle differ-
ences and frictions, and achieve mutual benefit and
win-win results.

3.3 Risks and Suggestions of the ""the Belt and
Road" Initiative in Europe

In 2013, China put forward the "the Belt and
Road" initiative to promote policy communication, fa-
cilities connectivity, smooth trade, financial integra-
tion, and people to people connectivity among coun-
tries along the Belt and Road to achieve common de-
velopment and prosperity. Europe is an important
partner of the “the Belt and Road" and a beneficiary of
the "the Belt and Road" construction. [16] In which ar-
eas does China need European technical support?
China also needs European technical support in certain
areas, such as chemical engineering. Europe has ad-
vanced technology and products in the field of chemical
engineering, such as Kostron from Germany and Liquid
Air from France. China still has a high demand for im-
ported chemical raw materials, high-end chemical
products, and chemical equipment, and needs to im-
prove its independent innovation capabilities and inter-
national competitiveness. Software and simulation
technology. Europe has rich experience and achieve-
ments in software and simulation technology, such as
Dassault in France and SAP in Germany. China still has
significant development space and potential for im-
provement in fields such as industrial software, simula-
tion, and artificial intelligence, and needs to strengthen
cooperation, exchange, and technology introduction
with Europe.

Aviation equipment. Europe has leading technol-
ogies and brands in the field of aviation equipment,
such as Airbus, UK RR, France Safran, etc. China still
faces technological bottlenecks in aviation engines,
aviation materials, and avionics, and needs to acceler-
ate independent research and development to break
through the "bottleneck™ problem.

Industrial equipment. Europe has advantages and
innovation in the field of industrial equipment, such as
Achemir in Switzerland and ABB in Sweden. China
still heavily relies on imports in fields such as CNC ma-
chine tools, high-end sensors, and intelligent manufac-
turing, and needs to improve its level of independent
design and manufacturing.

In Europe, the joint construction of the "the Belt
and Road" faces a complex situation of opportunities
and risks. On the one hand, European countries hold an
open and inclusive attitude towards the "the Belt and
Road" initiative, believing that it is a platform condu-
cive to promoting connectivity, mutual trust and coop-
eration, and promoting multilateralism [17].
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European countries and China have extensive co-
operation space and potential in areas such as infra-
structure construction, energy resource development,
and digital economy innovation [18]. The two sides can
also strengthen coordination and cooperation on global
issues such as tackling climate change and maintaining
global public health security through the “the Belt and
Road" initiative [19].

On the other hand, European countries also have
some doubts and concerns about the "the Belt and
Road" initiative, mainly involving transparency, stand-
ards, rules, debt sustainability and other aspects. Euro-
pean countries are also worried that the "the Belt and
Road" initiative will affect European unity and stability
and weaken the EU's influence and voice in interna-
tional affairs. In addition, the United States has a nega-
tive attitude towards the "the Belt and Road" initiative,
trying to obstruct and suppress China EU cooperation,
bringing external pressure and interference to the coop-
eration between the two countries.

The Belt and Road also faces some risks and chal-
lenges in Europe, mainly including the following as-
pects:

1. Political risks. There are different political
views and interest demands within Europe, and differ-
ent attitudes and participation levels towards the "the
Belt and Road" initiative. Some countries and regions
are suspicious or hostile to China's influence and inten-
tions, and believe that the "the Belt and Road" initiative
is China's geopolitical strategy, which may undermine
European unity and security. In addition, Europe is also
under pressure and influence from the United States
and other countries or regions, which may have a neg-
ative impact on the "the Belt and Road" initiative.

2. Economic risks. Europe has a relatively high
level of economic development, intense market compe-
tition, and relatively complete and strict laws and regu-
lations. This puts forward higher requirements and
standards for project investment and operation under
the "the Belt and Road" initiative. At the same time, due
to the impact of the COVID-19, the European economy
has been severely impacted, leading to the deterioration
of some countries' fiscal deficits, debt levels, unem-
ployment rates and other indicators, increasing the fi-
nancing difficulty and default risk of projects under the
"the Belt and Road" initiative.

3. Social risks. European society has a high degree
of diversity, with differences in culture, religion, val-
ues, and other aspects. This may lead to communication
barriers, lack of trust, misunderstanding and other prob-
lems, affecting the smooth implementation and social
benefits of the project under the "the Belt and Road"
initiative. In addition, there are also anti globalization,
populism, protectionism and other thoughts and emo-
tions in European society, which may resist or oppose
the "the Belt and Road" initiative.

In response to the aforementioned risks and chal-
lenges, | believe suggestions can be made from the fol-
lowing aspects:

1. Strengthen political dialogue and communica-
tion. China and Europe should adhere to the principles
of equality, respect, and mutual trust, strengthen politi-

cal dialogue and communication, enhance mutual un-
derstanding and trust, and eliminate misunderstandings
and suspicions. At the same time, it is also necessary to
actively communicate and coordinate with the United
States and other countries or regions, clarify the true in-
tentions and objectives of the "the Belt and Road" ini-
tiative, and eliminate external interference and obsta-
cles.

2. Improve the quality and level of economic co-
operation. China and Europe should fully leverage their
respective strengths and potential, deepen the breadth
and depth of economic cooperation, and improve the
quality and level of cooperation projects. Specifically,
cooperation in infrastructure, energy, digitization,
green development and other fields can be strength-
ened, trade and investment facilitation can be pro-
moted, stability and smoothness of industrial and sup-
ply chains can be promoted, and the challenges of epi-
demic impact and economic recovery can be jointly
addressed.

3. Enhance social exchange and mutual learning.
China and Europe should fully respect their differences
in culture, religion, values, and other aspects, enhance
social exchange and mutual learning, and promote mu-
tual understanding among the people. Specifically, peo-
ple to people and cultural exchanges in education, sci-
ence and technology, culture, tourism, sports and other
fields can be strengthened, people on both sides can im-
prove their awareness and sense of friendship towards
each other, and the social support and influence of the
"the Belt and Road" initiative can be enhanced.

In short, the "the Belt and Road" initiative is an
open and inclusive cooperation initiative put forward
by China to promote global common development, and
an important practical platform for building a commu-
nity with a shared future for mankind. In Europe, the
"the Belt and Road" initiative faces both important op-
portunities and some risks and challenges. Only by
strengthening dialogue and communication, deepening
practical cooperation, and enhancing people to people
and cultural exchanges can we effectively address risks
and challenges, promote the Belt and Road initiative to
achieve more results in Europe, inject new impetus into
the development of China EU relations, and contribute
new solutions to global development. Therefore, to
jointly build the "the Belt and Road", China and the EU
need to strengthen communication and coordination,
enhance mutual trust and understanding, seek common
interests and the greatest common denominator of co-
operation, and achieve mutual benefit and common de-
velopment.

Conclusions

The world today is in a major upheaval that has
not been seen in a century. Peace and development re-
main the themes of the times. A new round of techno-
logical revolution and industrial transformation is deep-
ening, economic globalization is irreversible, and coun-
tries are  increasingly  interconnected  and
interdependent. Facing the future, the Belt and Road In-
itiative is standing at a new starting point of develop-
ment. It requires all countries along the Belt and Road
to work together, uphold the principle of joint consul-
tation, joint construction and sharing, carry forward the
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spirit of the Silk Road, jointly address risks and chal-
lenges, jointly consolidate, stabilize and improve the
good development trend of China EU trains, promote
the high-quality development of the "the Belt and
Road", and work together to make greater contributions
to building a community of shared future for mankind.

The economic trade and innovation cooperation
between China and Europe has broad prospects and po-
tential, but also faces some challenges and problems. In
order to strengthen economic, trade, and innovation co-
operation between China and Europe, | believe we can
start from the following aspects:

1. Enhance mutual trust and understanding, elimi-
nate misunderstandings and biases. Both China and Eu-
rope are important forces in technological innovation
and face common global challenges. We need to
strengthen communication and coordination, respect
each other's development paths and interests, avoid po-
liticizing or weaponizing technological innovation, and
maintain a fair, open, and inclusive international tech-
nological innovation environment [20].

2. Expand cooperation areas and platforms, and
improve the level and quality of cooperation. China and
Europe have extensive cooperation space and comple-
mentary advantages in the fields of digital economy,
green development, biomedicine, aerospace, etc. They
can carry out joint research and development, technol-
ogy transfer, talent cultivation, and other projects
through the establishment of joint research centers, la-
boratories, bases, etc., to promote the sharing and ap-
plication of scientific and technological achieve-
ments[21].

3. Strengthen intellectual property protection and
rulemaking, and create a good atmosphere and condi-
tions for cooperation. Both China and Europe attach
great importance to intellectual property protection and
have participated in the construction of multilateral in-
tellectual property frameworks. Based on this, we can
strengthen bilateral cooperation, promote mutual
recognition and exchange of intellectual property,
crack down on intellectual property infringement, and
protect the legitimate rights and interests of innovative
entities. At the same time, China and Europe can also
strengthen rulemaking and standard coordination in
emerging technology fields, form common technical
norms and ethical norms, and lead the global govern-
ance of technological innovation [22].

References

1. National Development  and Reform
Commission. "Carrying Forward the Past and Opening
up the Future, China-Europe Train Seeks a New
Situation in the Changing Situation — Interpretation of
the China-Europe Train Development Report (2021)"
22 August 2022,
www.ndrc.gov.cn/fggz/fgzy/xmtjd/202208/t20220822
1333541.html

2. China Europe Express - Wikipedia, a free
encyclopedia (2023)" 30 October 2023
https://zh.wikipedia.org/zhcn/%E4%B8%ADY%E6%A
D%90%E7%8F%AD%E5%88%97.

3. Overview: In 2021, China and countries in
Asia and Europe will jointly build a more beautiful "the

Belt and Road" [Online]. Available:
https://www.gov.cn/xinwen/2021-12/25content
5664543.htm.

4. Rolling News. "The inclusion of the China
Europe class in the European gateway witnesses the
leap in economic and trade development between
China and Europe." Chinese government website, 30
Apr. 2022, https://www.gov.cn/xinwen/2022-
04/30/content 5688256.htm.

5. Departmental government affairs(2017-10-
11). A series of reports on the achievements of
economic and social development since the 18th
National Congress of the Communist Party of China:
the construction of the "the Belt and Road" has yielded
fruitful results. promoting the formation of a pattern of
comprehensive opening up[Government Website].
Retrieved fromwww.gov.cn.

6. China Power Construction International
Corporation: Strong Wind Sails on the "Carbon" Road
International Tencent News

7. Shayan Rauf, Adam Zeidan, (2023-10-31)
Exclusive Map and Overview of the China Pakistan
Economic Corridor Project - Pengpai News
https://m.thepaper.cn/baijiahao_13596907.

8. CCTV News. "China-Pakistan Economic
Corridor Has a Lot of Projects That China Can Build."
Pengpai, Government Affairs, The Paper, 2021,
https://www.thepaper.cnnewsDetail forward
10799470.

9. Wang Kai, 2023-02-01,"PakistanDawo Wind
Power Project: Providing inspiration and reference for
Chinese photovoltaic enterprises,” [Online].Available:
https://baijiahao.baidu.com/s?id=16743645976097290
98

10. China Daily website 2022-03-30 Promote the
green development of the "the Belt and Road" Policy
Interpretation Chinese government website
(www.gov.cn)

11. Huawei Releases 2022 Annual Report: Stable
Operation, Sustainable Survival and
Development.(2023March ~ 31). Retrieved from
https:/www.huawei.com/en/news/2022/9/china-italy-
rome-5g-smart-city

12. https://www.italy24news.com/News/163756.
html

13. https://www.ansa.it/english/news/2022/09/15/
huawei-tim-launch-rome-5g-smart-city-
project_7f6¢c8a0f-8b0a-4d6f-bcOc-6a9f7e7a8b9d.html

14. https://lwww.globaltimes.cn/page/202109/123
4118.shtml

15. https://www.xinhuanet.com/english/2021-
09/16/c1310178977.htm -
https://www.xinhuanet.com/english/2021-09/16/c
1310178977.gb

16. The 10th Anniversary of Jointly Building the
"the Belt and Road": Achievements, Situation and
Prospects(2023-10-17)
http://paper.people.com.cn/rmzk/html1/2023-
06/28/content_26002796.htm.

17. People's online review: correctly understand
and grasp the new situation facing the joint construction
of the "the Belt and Road"


https://m.thepaper.cn/baijiahao_13596907.
https://baijiahao.baidu.com/s?id=1674364597609729098
https://baijiahao.baidu.com/s?id=1674364597609729098
https://www.italy24news.com/News/163756.html
https://www.italy24news.com/News/163756.html
https://www.globaltimes.cn/page/202109/1234118.shtml
https://www.globaltimes.cn/page/202109/1234118.shtml

POLISH JOURNAL OF SCIENCE Ne 68, 2023

81

http://opinion.people.com.cn/n1/2021/1123/c223228-
32289372.html.

18. "The Belt and Road" in Europe and Asia:
China  Daily Online.  [Online]Available  at:
https://cn.chinadaily.com.cn/a/202310/05/WS651e1a8
4a310936092f24ac5.html  [Accessed 21 November
2021]. Government of China (2021) "The Belt and
Road Initiative". [Online] Available at:
https://www.gov.cn/xinwen/2021-
11/21/content5652307.htm [Accessed 21 November
2021].

19. Joint  Statement on  Establishing a
Comprehensive Strategic Cooperative Partnership
Between the People's Republic of China and the United
Republic of Tanzania.(2022-11-03)Retrieved from GB:
Joint Statement on Establishing a Comprehensive
Strategic Cooperative Partnership Between the People's
Republic of China and the United Republic of
Tanzania(mfa.gov.cn)

20. National ~ Development and  Reform
Commission. "Exchange, mutual learning, exploration,
innovation, and promotion of regional policy
cooperation between China and Europe to a new level.
"NDRC, 16 Nov. 2021
www.ndrc.gov.cn/xxgk/jd/jd/202111/t2021111613040
91.html.

21. National ~ Development and  Reform
Commission (GB: National Development and Reform
Commission) [online]. Available at:
https://www.ndrc.gov.cn/xwdt/ztzl/zgzdogjhz202204/t
20220426 1323137.html.

22. People’'s  Daily News:  "Strengthening
International Science and Technology Innovation
Cooperation in All Aspects Perspectives - People's
Daily. Available at:
http://opinion.people.com.cn/n1/2019/0516/c1003-
31087168.html


https://cn.chinadaily.com.cn/a/202310/05/WS651e1a84a310936092f24ac5.html
https://cn.chinadaily.com.cn/a/202310/05/WS651e1a84a310936092f24ac5.html

82 POLISH JOURNAL OF SCIENCE Ne 68, 2023

TECHNICAL SCIENCES

EVALUATION OF THE COMPUTER NETWORKS SECURITY LEVEL BASED ON PETRI NETS &
A SET OF PARAMETERS

Ali Ameen

ORCID: 0000-0002-5451-8257
Technical University of Moldova,
Chisinau, Republic of Moldova
DOI: 10.5281/zen0do.10132797

Abstract

This paper presents the usage of Petri Nets system to derive a set of parameters based on the simulation
numerical results. Those parameters are Reliability of Service (RoS), Defense Factor (DF), Risk Factor (RF) and
Modified Risk assessment law (RM) and those parameters can be used to assess different aspects of computer
networks, especially those networks that are based on the Software-Defined Networks paradigm. The numerical
results are gained from simulation conducted on three modelled proposed SDN topologies, which are Serial, Par-
allel and Hybrid topologies and, the single-controller Ordinary topology was used as a reference point. After that
comes a comparison between those three proposed topologies based on these parameters that were derived from
the simulation conducted on the modelling of those same topologies. The conclusion made based on that compar-
ison, will show the best topology that can be used by SDN paradigm and can be most reliable against different
threats. Based on the proposed parameters, it was possible to measure the performance of suggested SDN topolo-
gies and the results showed that the Parallel topology is the best of all the suggested ones as compared to the

Ordinary topology in terms of the four parameters.

Keywords: Distributed Denial of Service, Defense Factor, Generalized Stochastic Petri Nets, Modified Risk
Assessment, Reliability of Service, Risk Factor, Software-Defined Networks.

1. Introduction

As mentioned before in other published papers
[1][2], there were three SDN controllers’ topologies
proposed in our research, in order to overcome some
issues in SDN like Single Point of Failure (SPOF) and
to provide better reliability in network structure to be
able to deter cyber-threats like Man In The Middle
(MITM) and Denial of Service/Distributed Denial of
Service (DoS/DDoS) attacks [3].

The proposed topologies are Serial, Parallel and
Hybrid. The fourth topology was an existing one and
widely used which is mentioned in the research for the
sake of comparison and to show the advantage of the
proposed topologies over the usual topology which is
labeled in this research as Ordinary topology. Those to-
pologies differ between each other in the type of inter-
action they have between their controllers and in the
way their controllers manage the network. To the best
of our knowledge there isn’t much work done to meas-
ure computer networks’ performance mathematically;
especially Software-Defined Networks and that’s why
it is needed to create a method for modelling the SDN
behavior; especially the behavior of the proposed topol-
ogies and use it later to assess the network structure re-
liability and performance against cyber threats espe-
cially, Denial of Service/ Distributed Denial of Service
(DoS/DDoS) attacks.

For that purpose, this research has proposed to
simulate the topologies using Petri Nets system [4] and
to do that, a software called Platform Independent Petri
Nets Editor (PIPE) was used to model the SDN topolo-
gies, since its work basis is the usage of Petri Nets sys-
tem. After the simulation, the software grants numeri-
cal results that were used later in our research to show
the performance of the proposed three SDN topologies
and their advantage over the Ordinary topology. Those

results were used to derive a relationship between the
SDN controllers and their performance based on the
monitoring of the diverse behavior patterns of those to-
pologies against DoS/DDoS attacks and how many
switch requests their controllers can deal with per unit
of time.

From those mathematical relationships, it was
possible to extrapolate some factors or parameters that
based on them it is possible to assess various aspects of
the security level of network performance. The
proposed parameters are as follows:

1. Reliability of Service (RoS).

2. Defense Factor (DF).

3. Risk Factor (RF).

4. Modified Risk assessment (RM).

2. Materials used

This paper mainly discusses the usage of Petri
Nets modelling of three proposed software-defined
multi-controller topologies that differ in their way of
interaction between their controllers and using that
modelling, we’ll be able to derive a set of parameters
that all can be used to assess different aspects of com-
puter networks especially, those based on SDN para-
digm. Those parameters could show computer network
performance against different cyber-threats like
(DoS/DDoS) attacks. The modelled topologies were
modelled using a software tool called Platform Inde-
pendent Petri Nets Editor (PIPE) was used. PIPE is
based on Markov chain and leverages petri nets system.
The main module that will be used in PIPE is General-
ized Stochastic Petri Nets (GSPN) to determine the fea-
sibility and reliability of the proposed topologies.
GSPN is a module of six tuples (P, T, F, W, My, and 1)

(5]
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3. Proposed algorithms

In previous paper [6], we have discussed the sug-
gested algorithms that could be used by SDN control-
lers to create a more stable environment against cyber-
threats like DoS/DDosS attacks. Those algorithms are as
follows:

* Algorithms’ suite integrated
framework

» Secured channel of VPN algorithm

» Cryptography of Double RSA algorithm

» Distributed ledger concept of Blockchain
algorithm

in HYDRA

LT

4. Proposed Topologies

As mentioned in previous articles like [7]; this re-
search proposes three different topologies of Software-
Defined Networks’ controllers and compares them with
the existing single-controller topology that was hamed
as the Ordinary topology which was used as a reference
point for comparison. The three proposed topologies
are as follows:

+ Serial Topology

+ Parallel Topology

+ Hybrid Topology

The figures below, show the proposed topologies
alongside the Ordinary topology, starting with the Se-
rial topology:

YT iR WA

Figure 1. Structure of the Serial Topology.

And the Parallel topology will be depicted as in the following figure:
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Figure 2. Structure of the Parallel Topology.

While the Hybrid topology will be shown as follows:

f——

Figure 3. Structure of the Hybrid Topology.

The Ordinary topology can be depicted as in the figure below:
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Figure 4. Structure of the Ordinary Topology.

5. Petri Nets Modelling:

Petri Nets were created in order to represent chem-
ical reactions. For step-based procedural systems like
concurrent execution systems and iteration processes,
Petri nets technique provides a notation on a graphical
basis. There is a mathematical explanation for this
method. Petri nets' theoretical feature enables accurate
modeling and analysis of system behavior [8]. In order

to gain a better understanding of the topologies' capa-
bilities and limitations as well as to extrapolate a math-
ematical definition from the behavior of the three pro-
posed SDN models, this study illustrates the use of petri
nets to model these SDN controller models or struc-
tures. The modelling of topologies using PIPE software
can be depicted as in the following figures for the pro-
posed topologies and the Ordinary one respectively:

Figure 5. Serial topology modeling using Petri Nets
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Figure 7. Hybrid topology modeling using Petri Nets

attack, it will stop

the network, that's
why the model will
have a deadlock

zero fault
tolerance

Figure 8. Ordinary topology modeling using Petri Nets
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Based on the modelling of those topologies using the GSPN module option in the PIPE software, it was
possible to gain the following results as shown in Table 1:

Table 1

Average Number of Tokens (distribution intensity of tokens) in Places Representing SDN Controllers Using
GSPN Module

Serial topology Parallel topology Hybrid topology Ordinary topology
No Places No. of Tokens No. of Tokens No. of Tokens No. of Tokens
controllers Zki controllers Zki controllers Zki controllers Zki
1 P1 1 0 1 0 1 2.0
2 P5 1 0 1 0
3 P3 1 0.16
4 P7 1 0.06
5 P9 1 0 1 0
6 P11 1 0.13
7 P21 1 0.90
8 p22 1 0.90
9 P26 1 0.90
Total 3 0.36 3 0 6 2.71 1 2.0
Based on the modelling results of those topolo- K=Y=mKi, Kie {1-n} 2)
gies, it was possible to extrapolate four main security Z=Y!="7i, Z;€ {0 - 0} (3)

parameters that based on them, it’s possible to evaluate
the performance of the computer networks that are
based on the SDN paradigm, especially those that based
on the proposed models. The proposed factors or pa-
rameters are:

o Reliability of Service (RoS).

Is an expression added in this research to describe
the performance reliability of data protection. Reliabil-
ity of Service (RoS) could be close to Quality of Ser-
vice (QoS) which is the definition of the performance
of any system’s service, like a computer network or a
cloud computing, etc. The SDN has many positive fea-
tures. These features have attracted the attention of re-
searchers to improve the QoS provisioning of today's
various network applications [9]. But RoS is a little bit
different and has a more detailed specification tailored
for the needs of SDN. This work proposes to measure
the RoS as follows:

RoS= 1- TANR / TANRo (1)

Where TANR is the Total Average Number of net-
work requests of the proposed topologies, which is the
summation of all averages after dividing them by the
number of these averages and that means how many re-
quests per server and shows the risk occurrence level.
The TANRcg is the Total Average Number or intensity
of requests in controller of Ordinary topology.

o Defense Factor (DF).

To determine the strength and security feasibility
of the network against DoS/DDoS attacks. In terms of
Petri Nets, the requests will be represented by how
many tokens are there in specific places which in turn
represent specific nodes in the software-defined net-
work and those specific nodes of interest are the SDN
controllers. In the equation (4) places representing the
SDN controllers are denoted as K where K € P, P is the
whole group of places in the Petri Nets (PN) model,
which in turn is a tuple of 5 objects, PN = {P, T, I, O,
Mo}, where P is the finite set of places, T is a finite set
of transitions, | is the input function, O for output func-
tion and My is the initial marking.

=n .
OF =[ZKI/[ZIZ0= ). L] (@

The Defense Factor DF equation depends mainly
on the assessment of the strength of software-defined
network’s controllers based on their emptiness and that
means their readiness and availability to deter any kind
of DoS/DDoS attack. Therefore, it is logical to say that
the more controllers we have the better the network’s
capability it is to deter those attacks. That means the
more controllers the better and the higher DF value it
is, and that explains why the DF equation has the places
that represent the controllers in numerator position be-
cause the number of controllers is proportional to the
value of the DF.

While on the other hand we can see that the more
tokens that represent the requests, the weaker the net-
work gets and that means the less DF value we will get.

So, the DF value and the number of tokens or re-
quests are inversely proportional and that’s why they
should be put in the denominator position. In addition,
it is mentioning worthy that if we reversed the DF then,
meaning if we divided the tokens/requests by the
places/controllers then we’ll get how many requests per
server meaning; it will divide them equally and that
could be unrealistic, because based on the types of re-
actions between the controllers in every topology; a
controller could be dealing with more requests while
the other is just waiting as a backup controller.

e Risk Factor (RF).

To figure out the weakness level of the network
environment. The values of the Total Average Number
(distribution intensity) of Requests (TANR), can be de-
scribed as the Risk Factor. Since we need to find the
strength and defense ability of the network controllers
to deter the DoS/DDoS attacks and the more PN tokens/
network requests controllers have per unit of time, the
more occupied the controllers will be and the weaker
they will be and this shows the weakness point or risk
level of the network.
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So, this paper shows the proposes the Risk Factor
(RF) parameter to evaluate the efficiency of the elabo-
rated topologies. The relationship that depicts the pa-
rameter is as follows:

RF=1/DF (5)

Where DF, is the Defense Factor value of the
measured topology. The parameter RF will still be the
opposite of what we need to figure out, which is the
TANR also. So, the quantity number of PN places/SDN
controllers should be in the numerator and the Petri
Nets tokens/ network requests should be in the denom-
inator and that is another logical proof of why there was
a need to derive that formula and to put it in that form.

¢ Modified Risk assessment (RM).

To assess the security level of software-defined
networks based on the risk assessment law, it is possi-
ble to modify it for the needs of SDN and after modifi-
cations, it’s called the modified law of security risk as-
sessment (RM). By applying the security risk assess-
ment law [10] to evaluate the protection level of the
computer networks, which states:

R=Py*V (6)

Where R is the security risk assessment that quan-
tifies and shows the possibility of a threat acting upon
a vulnerability successfully and the severity of the re-
sults of that attack, Po represents the initial probability
or likelihood of the vulnerability occurrence and V rep-
resents the value or cost of the asset.

In other words, using this formula we can estimate
how much the proposed framework will reduce the se-
curity risk of a computer network, hence assuring its
security. Since a server is the most important part and
has the highest value node in the network environment,

in which we will install our controller software, then we
can say it has the highest asset value or impact. The
servers have the value V=100 as an asset impact [10],
because it is the value of server’s impact on the secure
socket layer (SSL) which is the same layer which the
OpenFlow protocol works through.

The probability of vulnerability Po= 0.025 which
is measured based on the lost orders due to the web
server denial of service attack. It is possible to acquire
a new value of probability P,, which will be affected by
the DF mathematically as shown:

Pn=Po / DF (7

The higher Defense Factor, the better which is the
opposite of the probability of vulnerability; that means
that they should be inversely proportional mathemati-
cally as they’re logically and that’s why they’re posi-
tioned this way in the formula of finding the new like-
lihood or probability of vulnerability.

It is possible to estimate that our framework and
the formula derived from its modeling, will reduce the
likelihood of attacks occurrence (like DoS/DDoS at-
tacks) and for that we propose a modified version of
Security Risk Assessment parameter and it will be as:

RM = P*V (8)

6. Comparison of parameters of SDN
topologies security assessment

Eventually there is a need to provide an analytical
comparison of the proposed parameters of computer
networks security assessment based on the suggested
topologies and the results of their simulation. The data
are presented in Table 2, where RoS is the Reliability
of Service, DF is the Defense Factor, RF is the Risk
Factor, RM is the Modified security Risk assessment.

Table 2
The values of RoS, DF, RF, RM and cost for the proposed topologies
No. Topology RoS DF RF RM
1 Serial Topology 0.94 8.23 0.12 0.3
2 Parallel Topology 1.0 ) 0 0
3 Hybrid Topology 0.78 2.21 0.45 1.1
4 Ordinary Topology 0.50 2.0 5.0

From the data presented in Table 2, it is possible
to infer that the Parallel topology is the best one from
the point of view of all security estimation parameters,
after that comes the Serial topology and the Hybrid to-
pology is the last one.

The usage circumstances of these parameters dif-
fer from each other. When it is needed to measure the
data protection performance then, it is possible to apply
the RoS parameter, where it is possible to infer that the
reliability of service of the serial topology is 0.94 of the
previous Reliability of service of the single-controller
ordinary topology, the parallel topology gained a 100%
enhancement as compared to the ordinary topology and
the hybrid topology proved to be better than the ordi-
nary topology as well in terms of reliability of service
by 0.78.

In other words, it is possible to say that the best
topology of all the proposed topologies in terms of RoS,
is the parallel topology.

When there’s a need to determine the defense abil-
ity and the network’s strength against DoS/DDoS at-
tacks then, it is possible to depend on the DF parameter.
Where the defense factor that shows the strength of pre-
sented SDN topologies against DoS/DDoS attacks has
the value of 8.23, while the parallel topology has a very
high value close to o« since the number of the tokens
that represent network requests in its controllers, are
very small and close to 0 most of the processing time
and that means that the defense factor value of this to-
pology is close to optimal, meaning the parallel topol-
ogy is nearly most reliable against DoS/DDoS attacks,
the hybrid topology has a value of 2.21 and last but not
least the ordinary topology has the least value which is
0.50, meaning that the single-controller topology has
the weakest structure against DoS/DDoS attacks.

While if there was a need to reverse the situation
and figure out the weakness of the network then, it is
possible to reverse the parameter and use the RF which
is the inversely proportional to DF. So that means the
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higher the value, the worse it is. It is possible to con-
clude that the serial topology has the value of 0.12, the
risk factor value of the parallel topology is O since it is
nearly optimal and that means this structure has low
risk, the hybrid topology has a risk factor of 0.45 and
least but not last the ordinary topology has the highest
value of 2.0, which refers to the high jeopardy the
comes along the usage of this topology.

In case there was a need to measure the SDN en-
vironment weakness based on the computer networks
law, then it is possible to modify it to be used based on
the proposed SDN environments and their Petri Nets
modeling and in this case the RM parameter can be
used. This parameter is a proof of how the DF equation
has assured the security of the proposed topologies and
reduced the risk value as compared to the already exist-
ing ordinary topology in terms of the risk assessment
law that is used to describe the security risk for com-
puter networks in general. So after modifying the risk
assessment law by incorporating the effect of the De-
fense Factor in its equation to create a new parameter
called the Modified Risk parameter, the research shows
that the serial topology has a reduced RM value of 0.3,
the parallel topology has a value of 0 as well hence, it
is the best topology of all the suggested topologies, the
hybrid topology’s RM value is 1.1 and the single-con-
troller topology has a value of 5.0 and this high RM
value of the ordinary topology shows the security en-
hancements, the proposed topologies have in their de-
sign over the ordinary topology.

The novelty of these proposed parameters stems
from their basis, which is the modeling of the suggested
SDN topologies using Petri Nets (PN) system to
simulate their behavior and to acquire numerical results
from that. Based on these numerical results, those
parameters were provided.

Alongside the algorithms, topologies, and their
Petri Nets modeling, this research provides mathemati-
cal mechanisms to evaluate the security level and data
protection performance of computer networks based on
SDN technologies.

7. Conclusions

This work concentrates on increasing the soft-
ware-defined network’s protection hence, turning SDN
into a more protected environment, leading to protect-
ing networks generally if those networks leverage the
SDN structure.

The paper here, shows a brief description of the
proposed algorithms and topologies suggested for Soft-
ware-Defined Networks’ controllers to overcome some
issues that SDN paradigm is facing like Single Point of
Failure (SPOF), Denial of Service/Distributed Denial
of Service (DoS/DDoS) and (MITM) attacks.

After that, this paper gives modelling for the pro-
posed SDN topologies using Petri Nets (PN) system.
The proposed topologies are named as the Serial, Par-
allel and Hybrid topologies. Also, for the sake of com-
parison, there was another modelling given for an ex-
isting single-controller topology named in this research
as the Ordinary topology.

The PN modelling was conducted using Platform
Independent Petri Nets Editor (PIPE) software that has
many modules including Generalized Stochastic Petri
Nets (GSPN) module which is the one that was used.

Findings: the numerical results gained from the
GSPN module were used to extrapolate mathematical
tools that were measuring the security and performance
level of computer networks based on four parameters.
Those parameters are Reliability of Service (RoS), De-
fense Factor (DF), Risk Factor (RF) and Modified Risk
assessment law (RM). Based on those parameters it’s
possible to estimate the reliability of SDN-based com-
puter networks against some cyber-threats like
DoS/DDoS attacks.

Research limitations/implications: this paper
opens the discussion about the measurement of net-
work security and the ability to model network risk us-
ing different performance evaluation parameters which
could be used to determine the network ability to deter
cyber-attacks especially DoS/DDoS attacks.

Practical implications: this paper argues about
the ability to use the results acquired from the General-
ized Stochastic Petri Nets (GSPN) module in the PIPE
software to derive parameters that can measure the
level of network performance and deterrence ability
against DoS/DDoS attacks.

Originality/value: of the work is determined by
the developed formulas, which have a big contribution
for the SDN community by figuring out a way to deal
with the issue of modelling software-defined network’s
performance using a set of parameters and topologies.

Conflicts of Interest: The author declares no con-
flict of interest.
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Annex 1. Example of simulation process of Petri Nets Model of Parallel Topology using PIPE software.
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Annex 2. Table showing the Average number of tokens (network requests) on a place (main controller) for the
Parallel topology as an example.

Average Number of Tokens on a Place
Place Number of Tokens
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Annex 3. Simulation process of Petri Nets Model of Ordinary Topology.
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Annex 4. Table showing the Average number of tokens (network requests) on a place (main controller) for the
Ordinary topology.

Average Number of Tokens on a Place
Place Number of Tokens

PO 0
P1
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P4
P5
P6
P7
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AHoOTaNis

L5 craTTa mpUCBsUeHa aKTyaJ bHIM TeMi BUKOPHCTAHHS IITYYHOTO iHTENEKTY Y cepi pHHKOBUX BiIIHOCHH
IUIsL IPUHECEHHS NPHOYTKY Ta PO3IMIMPEHHS MaJoro Ta CEpeIHbOro Oi3HeciB. 3TiHO 3 BUMOTaMH CTAJIOTO PO-
3BHUTKY, JIepKaBHI Ta MMPUBaTHI MiJIPHEMCTBA MMOBHHHI aIaliTyBaTUCS J0 MIHJIUBHX YMOB Ta BUKOPHCTOBYBaTH
HOBITHI TexHoJorii. CtarTs aHanizye KoHuenii "ananisy puHky", "tpeHniB" Ta "eruuHoro Bukopucranus 1"

3actocyBanns LI B ramysi iHpopMaliiiHO-KOMYHIKAI[IHHUX TEXHOJIOTIH MOXeE MiJABUIIUTH MPHUOYTOK KOMITaHiH

Ta 3aJI0BOJICHHS OTped rpoMaisH i Oi3Hecy.
Abstract

This article is devoted to the current topic of using artificial intelligence in the field of market relations to
bring profit and expand small and medium-sized businesses. According to the requirements of sustainable devel-
opment, public and private enterprises must adapt to changing conditions and use the latest technologies. The

article analyzes the concepts of "market analysis",

trends” and “ethical use of Al". The application of Al in the

field of information and communication technologies can increase the profits of companies and satisfy the needs

of citizens and businesses.

KJiro4oBi cjioBa: cydacHe MiANPUEMCTBO, MAPKETHHTOBI JOCIIKCHHS, MAPKETHHT, IHHOBAIIHHI IMiIX0IH,

IITYYHUH IHTEIEKT.

Keywords: modern enterprise, marketing research, marketing, innovative approaches, artificial intelligence.

Beryn. Wtyunuii inrenext (LI) — ne ramyss
KOMITTOTEPHOI HayKH, II0 3aiMa€ThCcs CTBOPCHHSIM
porpamM Ta aJrOpPUTMIB, SKi MOXYTh MOJICIIOBATH
moackkuid iHTenekT. 11 kapauHANBHO 3MiHHUB CHTYa-
1if0 y CcBITI 0i3Hecy. OHI€I0 3 KIFOYOBUX chep HIHpo-
koro 3actocyBanHs LI € aHami3 pUHKOBUX TEHACHIIH
i IIporHo3yBaHHs 3MiH y Oi3Hec-cepenoBuimi. LITyu-
HUH 1HTENEKT TpaHCPOPMYe CIIOcOOH poOOTH KOMITa-
Hil, HamAK4YM BEJMYE3HY KUIbKICTh iH(pOpMAIli Ta
17, SIKi MOXKYTh JTOTIOMOTTH iM MpUHMAaTH 0OTpyHTO-
BaHi pillleHHs, NOKPALLyBaTH CBOI JISUIBHICT 1 3aJIu-
IIATHCS TIOTIEPENY KOHKYPEHTIB.

OnHa 3 KIIOYOBHX IEpeBar MTyYHOTO IHTEICKTY
€ IMIBUIKICTh 0OPOOKH BENMKUX OOCSTIB JaHUX. AJro-
purmu I MOXXyTh IIBUIKO IPOCIIOBATH AaHi 3 Pi3HO-
MaHITHHX JDKEpeJl, TaKuX SK COLialibHI Mepexi, cTpi-
YKH HOBMH Ta OHJIAWH-OTJISIIH, 11100 BU3HAYUTH 3aKO-
HOMIpHOCTI Ta TeHaeHuii. Ile Moxke momomortu
KOMITaHisIM OTPUMATH YSIBJICHHS 1PO MOBEAIHKY, YIO-
J00aHHsI Ta HACTPOI CIIOKHMBAUIB, 110 MOXE BIUTHHYTH
Ha IXHI MapKeTHHIOBI CTpaTerii Ta po3poOKy IpoxIy-
kty[l].

Buxopucranns 1. Moxi11BO BUIUINTH TPH OC-
HOBHI c¢epu, 1€ 3a JTOIOMOTOI0 MTYYHOTO iHTENEKTY,
0i3HecC 3/1aTeH nepeiiTn Ha HOBUH piBEHB, a caMme:

1. Onrumizauis onepariitHol aHaJITUKH Ha OC-
HOBI €IMHOT iHTENEKTYaIbHOI maTdopmu;

2. Hosi MoxJsmBOCTI JU1s1 €(eKTUBHOI Mpari Tpy-
JIOBUX pecypciB;

3. Makcumizaiiss peHTAO0EIbHOCTI 1HBECTHIIIH
3aBJSIKM PILIEHHIO, SIKE OJHOYACHO PO3BHMBAETHCS Yy
X011 Gi3HEC-TTPOIIECIB.

[IporHo3Ha aHaNiTHKa HA OCHOBI iHTETrpaIil mry-
YHOT'O IHTEJIEKTY Y KIIEHTChKI Ta KOPIOPATHBHI MPO-
rpaM¥ 3a0MIaUTh Yac Ta PecypcH KOMIIaHi1 y X0l pi-
3HOMaHITHUX ornepaliil. BukopucranHs neHTpanizoBa-
HOi TIaTGOpMH HA OCHOBI INTYYHOTO IHTEJIEKTY
JOTIOMOXe:

1. EdextuBHO aHamizyBaTH TOBapHi 3amac Ta
BHUKOHAHHS 3aMOBJICHb, II00 3MEHIIUTH BUTPATH HA yT-
pUMaHHS CKJIaZy, MiHIMI3yBaTH 3aTPHUMKH JIOCTaBKH,
KOHTPOJIIOBATH 3HIKKH;

2. ®opmyBaTd NPOIO3HMIIIO BiJIMOBIIHO 10 Oa-
JKaHb KIIIEHTA IIIe 10 TOr0 MOMEHTY, 5K BiH IX OroJo-
CHTb, 320€3MeUyI0UH 3aBXK/IN aKTyaJbHUM aCOPTUMEH-
TOM Yy MarasuHi;

3. Maru goctyn 10 €AMHOI 0a3u aHUX PO KIIi-
€HTCBKY KapTy;

4. VYHHKaTH mIaxpaicTsa 3 IUIaTDKKaMU Ta Kibe-
parax;
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5. CHUHXpOHI3YBaTH aCOPTHUMEHT y PI3HHX TOY-
Kax MpoJaxy, o0 3abe3neyyBaTH KI€HTaM BUOIp y
MOXIIMBHX JIOKAIlisl A 3a0MpaHHS OIUIAYE€HOTrO TO-
Bapy.

BpaxoByroun To# (akT, 10 HIHI MAIlIMHA BUTIC-
HSIOTh JKMBUX JIIOJIEH Ta HIBEINIOIOTH IMEBHI mpodecii,
TEXHOJIOTiSl MOBMHHA JOIOMAaraTd THM ¢ NpaliBHU-
KaM TIPOSIBIISITH iX 1HIII 3710HOCTI Ta MPOSBISTH BUHA-
xigmuBicte. LTyyHWMIA iHTEIEKT HOTOMAarae ImpojaaB-
ISIM CYIIPOBOXKYBATH KJII€HTIB BUCOKOSIKICHUM CEpBi-
COM Ha BCIX eTamax HOro muIIXy A0 TOKYIIKH,
IIIBUIIYIOYH HOTO MPOXYKTUBHICTh. Pimenus 11 om-
THUMI3YIOTBCS BiJIOBITHO J0 KOXKHOTO CIiBPOOITHHKA
opraHizaiii, BUKOPHCTOBYIOUHM XMapHi 1HCTPYMEHTH
JUIS TIIBHIICHHS 1X e(eKTHBHOCTI Ta BIEBHEHOCTI Y
po6ori. [IpukiamoM Takoi B3aeMO/Iii cTae eKOHOMIs Oa-
JaHcy poOOYOro 9yacy MpamiBHUKa Ta OTPUMAaHHS HO-
BUX YMiHb, OCKUIbKH 3a JOCIIKCHHAMH, 65% (ormy
poboyoro yacy 3aiiMaroTh OyJICHHI 3aBIAaHHS 3 SKHUMHU
Mepexa CHCTEM CIIPaBIIEThCs HabaraTo meuire|2].

Il TakoX BHKOPUCTOBYEThCS MAJsl aHali3y Ha-
CTPOIB PHHKY Ta IIPOrHO3YBaHHS 3MiH y IIOBEIiHIII CIIO-
JKMBaviB. AHaJI3 HACTPOIB mepeabdayae BUKOPHCTAHHS
MeToxiB 00poOKku npupogHoi MoBH (NLP) mis anamizy
myOJiKaniid y conialbHUX MEpexkax, BIATYKIB KIIIEHTIB
Ta IHIIUX JDKEPeIl BiATYKiB KII€HTIB, MO0 OIIHUTH 3a-
rajbHe CTaBJICHHS J0 MEBHOI'O HPOJYKTY, OpeHay 4u
ramy3i. AHaJi3yroul HacTpoi, KOMIIaHil MOXYTh OTPH-
MaTy YsIBJICHHS IIPO BIIOJOOAHHS KITI€HTIB 1 NPUHHATH
OOTpYHTOBaHI PilIEHHS MIOAO0 PO3POOKH MPOAYKTIB i
MapKeTHHIOBHX cTparerii[3].

Oxpim aHamizy puHKOBHX TeHAeHHiH, I Takox
BUKOPHCTOBYETHCS JUII MOHITOPHHTY Ta aHaJi3y KOH-
KypeHTiB. BifcTexxyoun isiIbHICTE KOHKYPEHTIB, ITi/I-
NPUEMCTBA MOXYTh OTPHMAaTH YSBJICHHS IpO IXHi
CTpaTerii, CHIIbHI Ta c1a0Ki CTOPOHU Ta BUKOPHCTOBY-
BaTH 110 iH(popMalito a1 GopMyBaHHS BIACHOI cTpa-
TeTii. ANTOPUTMH IUTYYHOTO i1HTEJIEKTY MOXYTh JIOTIO-
MOI'TH KOMIIaHIsSIM aHaJi3yBaTy JaHi PO KOHKYPEHTIB
13 pi3HHX JDKEpeII, TAKUX K COIiaTbHI MEPEXi, CTPIIKH
HOBUH 1 pUHKOBI 3BITH, /i1 BU3HAUSHHS TCHACHIIH Ta
3aKOHOMIPHOCTEH.

IITyyHuii iHTEIEKT CTaB BaXKJIMBHM IHCTPYMEH-
TOM IHBECTYBAaHHS B aKIlii, OCKUIGKH BiH TO3BOJISIE iH-
BECTOpaM OOPOOJIATH BEIUKI OOCATH MaHWX 1 TpUil-
MaTH OOTPpYHTOBaHi iHBECTHIIiI{HI pillleHHS HA OCHOBI
MPOTHO3HOT aHATITUKH[4].

Ile oxniero mepeparoto Bukopuctanus LI € mo-
JKIIUBICTH aBTOMAaTH3alii mporecy. 3a J0MoMOrol0 aB-
TOMaTH30BaHUX ajdroputMmis, I1I1 Moxxe aHanizyBaTu Ta
IHTepIpeTyBaTH JaHi 0e3 HEOoOXITHOCTI BTpyYaHHS
nronuHY. Lle 103B0JIsIE EKOHOMUTH Yac Ta 3MEHIIIYBaTH
MOJKJIMBICTH JIFOACHKOI TOMUJIKH TIPH aHAJi31 JTaHUX.

Onnak, Bukopuctansns LI mae cBoi Buknuku. Oni-
HHM 3 HaWOUIBIINX BUKIHKIB € HEOOXIIHICTE 3a0e3Iie-
YeHHS TOYHOCTI Ta jocTtoBipHOCTI maHux. LI moxe
OyTH NTOMMWIIKOBHM, SIKIIO HOMY HajaTH HETO4YHI abo
HepocToBipHi naHi. Kpim toro, I1II He 3aBxa11 MoXke iH-
TepHpeTyBaTH CKJIaIHI Ta CyO'€KTMBHI JaHi, Taki sK
CMaK Ta eCTeTHYHi IIepeBary.

IIle omHUM BHUKJIMKOM € €THYHI IUTaHHS BUKOPH-
cranns 1. I mosxe 36mpaTtn Ta 00poOISATH BETHUe-
3HY KUIBKICTh 0COOMCTHX JaHUX PO KOPUCTYBAYiB, I10
MOJKe MOPYIIYBaTH IXHI IPUBATHICTH Ta 6e3mexy. Kpim
Toro, BukopuctanHs Il moxxe BIIMHYTH Ha 3aifHf-
TICTH Ta 3MIHUTH IPUPOIY POOOTH B Gi3HECH.

3a JMaHUMU JOCHiIKEeHb, TMPOTHOCTHYHI MOZEII
CHOTOJIHI € HAMBUTIAHIIIMMH. 3 TX BHKOPHCTAHHSAM MO-
JKHA OTPAIfOBATH BEJIMKI JaHi MPO MOBEIIHKY MOTEH-
LIITHUX CHOXKMBAYiB, arperyBaTH JaHi He TUIBKHU MO0
iX OHJIaH-TIOBENiHKH, a ¥ 31 cMapT-HOCIiB, 3 SKUMH
BOHH B3aeMogit0Th. ChOrofiHi, JKkepenamu iHdopmarii
B MapKETHHTOBUX JOCIIIKEHHIX MOXKYTh OyTH K AaHi
PO TOKYNKH KIIE€HTAa, TaKk 1 NpO IOBEAIHKY, HE
OB’ s13aHy 13 MPUAOAHHSIM TOBapy UM MOCTYTH.

Kpim aHainizy pUHKOBHMX TSHACHIIH MITyYHUH iH-
TENEKT Ma€ IUPOKE 3aCTOCYBAHHS B 0araTbOX rarys3sx:
MEMIIMHI, TPAHCTIOPTHUAX TEXHOJIOTIAX Ta iHmmX. He
MOJKHa He Bim3HaunTH 3actocyBanHs LI B irpoBii iH-
nyctpii. Ll TexHika nependayae BUKOPUCTaHHS ajro-
PHUTMIB AJIS1 CTBOPEHHS €JIEMEHTIB TPH, TAKHX 5K PiBHI,
KBECTH Ta HaBITh LI CBITH, HA OCHOBI HAOOpY IoIIe-
peIHbO BU3HAYECHUX NpaBwil. lle mo3Bossie po3poOHH-
KaM CTBOPIOBAaTH BEJIMKI, pI3HOMaHITHI Ta IPUBaOJINBI
irpoBi cepenoBuiia 6e3 HEOOXiJHOCTI BPy4YHY IPOEK-
TYBaTH KOXKEH acCIEKT T'PH. irpH Terep BUKOPHCTOBY-
I0Th AIITOPUTMH, KEPOBAHI IITYYHUM IHTEJIEKTOM, IS
aHaJi3y MOBEIHKH Ta BIOM00AHb TPABILB, IO J03BO-
JIsi€ IM aIanTyBaTH irpOBUIl JOCBIJ ISl OKPEMHUX T'PaB-
uiB. I{e Moye BKITFOUATH KOPUTYBAHHS PiBHIB CKIIaTHO-
cti. KpiM TOro, po3poOHHKH MOKYTh BHUKOPHUCTOBY-
BaTH iHCTPYMEHTH HA OCHOBI IITYYHOTO IHTENEKTY IS
ONTHMIi3alii pi3HUX acleKTiB CTBOPEHHS irop, Bij Ipo-
eKTyBaHHS IIEPCOHAXIB 1 CEpPEeNOBHIIA 0 TECTyBaHHSI
Ta HaJIaroJLKeHHs. PO3POOHUKH MOXYTbh NPHIUIHTH
yBary CTBOPEHHIO OUTBIN CKJIaJHOTO Ta LiKaBOTO KOH-
TeHTy AJst rpaBuiB. LLITy4HHil iHTEJIEKT TaKOX 3aCTO-
COBYETBCS Y CTBOPEHHI OUTBII PEasiCTUIHOTO Ta TPH-
BaOJIMBOIO irpOBOTO cepesioBuUINa. Y 0arathox cydac-
HUX irpax € po3yMHi MepCOHAXI, TKi MOXYTh ITyMaTH
Ta pearyBaTH Ha Jii rpaBus B peajbHOMY uaci. Lle po-
OWUTH TPy OUTBII CKIATHOKO Ta 3aXOIUIFOIOYOI0, OCKi-
JIBKH rPaBIi HOBUHHI aIaNTyBaTUCS 10 MIHJIMBOI CUTY-
amii. Yacto B irpoBiil iHIycTpil 3aCTOCOBYETHCS Tak
3BaHUH CNaOKui TydHUH iHTenekT (By3bkuid L) — e
IITyYHWH 1HTENEKT, SIKMH peajidye NeBHY YacTHHY
CBOIX MOXJIMBOCTEH, TOOTO 30CepemKeHUNA Ha OJHii
BY3bKil c(epi. BiH 3acTOCOBY€EThCS [T BUPIIICHHS T1e-
BHOro kiacy 3agad. CHIBHMH INTYYHHH i{HTENEKT
(CLI), abo 3araipHUI WITYYHUHA i1HTEIEKT, a00 MTy4-
HU reHepaiizoBaHuii iHTenekT (AGI) — e wrTy4Huit
IHTETIeKT, IKUH MOKe YCITIIIHO BUKOHATH OyAb-AKY iH-
TeNeKTyallbHy 33/1a4y, KOTPY MO)K€ BUKOHATH JIFOJIUHA.
CubHuii 11 3M0ke pO3BUBATUCH Maiike eKCITOHEHITI-
AITBHO 1 32 J0JTi CEeKYHAH TIEPEBEPIIUTH 3110HOCTI JIFOI-
CbKOTO PO3YMY B JIECATKH 4 MinbiioHH pa3iB. Tpeba
3a3HAYUTH, 110 NIPU CTBOPEHHS BiZICOIrOp BUKOPHCTO-
BYETBCSl TaK 3BaHMH IrPOBHMH INTYYHHU IHTENEKT — 1€
Ha0ip MporpaMHUX METOAMK, SKi BAKOPUCTOBYIOTHCS Y
BiZleoirpax Ui CTBOPEHHS 1TI0311 iHTEIeKTY B MMOBEIi-
HIIl IEPCOHAXIB, KEPOBaHUX KoMIT'toTepoM. Tak anro-
PUTMH MalIMHHOTO HABYAHHS MOXKYTh CTBOPIOBATH 1H-
JMBiyalIbHI irpOBI cTpaTerii J1sl KO>KHOTO IpaBIis, 110
BpPaxOBYIOTh HOT'O 0COOJMBOCTI Ta irpoBuii ctuib. lle
onHa cdepa, 1e MITYYHNH IHTEIEKT 3Ha4YHO BIUIMHYB Ha
ITpOBY 1HIyCTpifO IIe aaNTHBHUN TedMIUIeH. ATanTu-
BHUI TredMIriell o3Hayae 37aTHICTh T'PU PEryJIIoBaTH
CKJIaJHICTh, TEMII i MEXaHIKY Ha OCHOBI PiBHS HABHYOK
i Bmojjo6anb rpasus. Lle nocaraeTsbes 3aBIsIKH BUKOPH-
CTaHHIO AJITOPUTMIB MAIIMHHOTO HABYAHHS, K1 aHAJi-
3YIOTb MTOBEIHKY T'PaBIB 1 B PeXXHUMi peaJIbHOTO yacy
KOPHT'YIOTh TapameTpu rpu. Hefipomepeski MOXyTb 0-


https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D0%B5%D0%BE%D0%B3%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
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MMOMOT'TH BHU3HAYaTH MOBEMIHKY TPaBIliB Ta CTBOPIO-
BaTH IrPOBHX IEPCOHAXIB, SKI MOKYTbh B3aEMOJISTH 3
TPaBISIMU Ha OiJIbII peaicThaHOMY piBHi. [rpoBuii 111
KpIM METOJIB TPaJULIHHOTO INTYYHOTO IHTENIEKTY,
BKITIOYA€ TAKOXK ATOPUTMH TeOpil KepyBaHHA, pOOOTO-
TEXHIKH, KOMIT'IOTepHOT rpadiku Ta iHHOPMATHKH Y 11i-
JIoMy.

Konkypentu II. Cepen akTyaipHUX IHCTpYMEH-
TiB MOIIYKY Ta 30upaHHs iHPOpMAIii TAKOXK BHOKPEM-
nroroTh Bxke nomyssipui SMM, SEO ta mmpoke BUKO-
puctaHHsI «MOOUTBHOI pekmamMm» [5]. SMM (social
media marketing) — meToa MapKeTHHTY, L0 CIEIiati-
3Y€ThCA Ha BUKOPHUCTAHHI COIIaIbHIX MEpex Ml Qy-
HKI[IOHYBaHHS CIUJIBHOT OCi0, 3aIliKaBJICHUX y MEBHIM
TeMaTuIli, 30yTy IPOXYyKIIii, MOKpaIIeHHs IMiIXKYy, CITi-
JIKYBaHHS Ta BUBYEHHS OTpeO LinboBo1 ayauropii [6].

ComianbHi Mepexi, AKi 3a0€3MeUyIOTh IiIIPHEM-
CTBAM TMpPSIMHNA KOHTAKT i3 IUIbOBOIO AayIHTOPIETO,
YMOXIMBITIOIOTH TAKOXK JIeTaJIbHE BUBYECHHS LIi€T ayH-
Topii. [IpaBuibHE BHKOPHUCTaHHA IBOTO IHCTPYMEHTY
Jla€ MapKeToJIoraM 3MOT'y CTBOPIOBATH CIUIBHOTH MPH-
XWJIBHUKIB Ta JIOSUIBHUX CII0)KMBAYiB, PO3BUBATH PO3Y-
MiHHSI 00pa3y Ta NPIOPUTETIB CHOXKMBaya, CHOCOOIB
NPUAHATTA pimeHs npo mokynky. SEO (search engine
optimization) — mMeron MapkeTHHTy, 0 Hependavae
ONITUMI3AIlif0 Ta HaJaroJpKEHHS BUIABaHHS iH(opma-
il Mpo KOMIaHilo B MOUTYKOBHUX CUCTEMax Mepexi [H-
tepHeT [7]. Bukopucranus SEO 3abesneaye qudepen-
il MiAMPUEMCTBA B IHTEpHET Ta pO3YMIiHHS ceMa-
HTHYHMX 3anuTiB Kiearis. SEO-anamiThka Hazae
MIANPUEMCTBAM IHCTPYMEHTH aHaJIi3y MOTOKY, MOXKJIH-
BICTb €KCHEPHMEHTYBATH 13 KOHTCHTOM Ta HaJaHHAM
IIHHICHOT Ipono3uuii manpueMcrsa B [HTepHeT.

TexHomorii «MOOLTBHOT peKIIaMID» — KOMILICKC iH-
CTPYMEHTIB B3a€MO/IIi 13 CErMEHTAMH CIIO)KUBAYiB Ye-
pe3 MobimbHI pucTpoi. CMapThOH Bke 3aiHSIB MEPITY
CXOJIMHKY B IEPENiKy KaHaliB KOMyHIKalii miaAnpuem-
cTBa Ta cnoxwupaya. CaMe TOMY CHOTOJHI OUTBIIICTH
HIANPUEMCTB CEPEIHBOTO Ta BEJIMKOTO MacuiTady po3-
POOIISIIOTE TONATKU ISl BIACHOI KOMIIaHii, MOOLIBHI
Bepcii BeO-CTOPIHOK, 4ar-00TiB, aKTUBHO BUKOPHCTO-
BYIOTh JIOJJaHy PEIbHICTh Y KOMYHIKaLisX Ta Mpejc-
TaBlieHHI mpoaykry. IlIBUAKUMHU Temmamu pO3BUBaA-
IOTBCS CTapTaI-KOMIIaHii, OpieHTOBaHI Ha 30UpaHHS iH-
dopmarlii mpo cHnoxuBaya 3  BHKOPUCTAHHSIM
MOOLTEHUX MPHUCTPOIB.

[NepeniveHi TeXHOJIOTIi HA CHOTO/HI aKTyaJIbHI Ta
AKTHBHO BHKOPUCTOBYIOTBCS JUIsl LIIJIEH IMiAIPUEMCTB.
Boxe BimoMa, IpoTe HEAOCTATHRO IPECTABICHA B Ma-
PKETHHIOBUX JTOCIIDKCHHSAX 30BCIM IHIIIA IPyMa TeX-
HOJIOTi#, SIKi MOXYTh PEBOJIOIIIHO 3MIHUTH OadyeHHs
Ta IHCTPYMEHTapii MapKEeTHHIOBHX JOCIHIKEHb Yy
Maii0ytHeoMy. Bepyum no yBarm Bce Ounble 3amy-
YCHHS JIFOJICH 710 OHJIaliH-CePEIOBHIIA Ta MOXKJIHBI ITe-
piou 130711 JIFOJIeH BiJ MEpEMIIeHHs B Henepeaoa-
YyBaHUX OOCTaBMHAX, BHKOPHCTAHHS HOBITHIX OH-
JIaWH-TEXHOJIOTI y MapKeTHHIOBUX JOCTIJUKEHHSX €
HE TUIBKH MOXIIMBICTIO, ajie¢ i HEOOXIIHICTIO, 3BaXka-
I0YM Ha ICTOTHE 3pPOCTaHHS MOXKJIMBOCTEH HITYYHOTO

IHTEJIEKTY, MO3HUIII] SIKOTO B MapKETHHTY CTaBaTUMYTh
Jenaini MinHIIIUMHA.

BucHoBKkM. 3aralioM BHKOPHCTaHHS MITYYHOTO
IHTEJIEKTY B aHaJli31 pUHKOBUX TEHJCHLIH 1 MPOrHO3Y-
BaHHI 3MiH y 0i3Hec-CepeIOBUIII Ja€ MiIMPUEMCTBAM
Oararto nepear. Hanaroun cBoeyacHy Ta TOYHY iH(OP-
MaIlito, MTY9IHUH IHTEICKT MOKE JOTIOMOTTH MiApH-
€MCTBaM NpuiMaTé oOIPYHTOBaHI PillIEHHS, TOKPaITy-
BaTH CBOIO MiSTIHHICT 1 3aJUIIATHCS MOTIEPeny KOHKY-
penrtiB. Cuneprist I Ta ctpaTeriyHoro ympaBmiHHI —
[Ie TTOTYKHUHM iHCTpYMEHT JIJIsl MaKCHMi3amii TOTeHIIi-
any GizHecy. InrerpyBasumm 111 y crpareriune ynpas-
JiHHA, OI3HECH MOXYTh BHKOPHCTOBYBaTH OOTPYHTO-
BaHi JlaHi, aBTOMATH3yBaTH PYTHHHI 3aBJaHHs Ta Ie-
penbauatn MaiOyTHI TeHOeHmii. Xoda ICHYIOTh
BUKJIMKH, OB s13aHi 3 BnpoBamkeHHsaM LI, mepeBarn
3HAYHO MEPEBAXKAIOTh HEAONIKU. BripoBakeHHS MITY-
YHOTO 1HTENIEKTY y Pi3Hi rajy3i JisIbHOCTI JIOIUHU —
C€KOHOMIYHOT, TEXHIYHOI, MEUYHOI, COI[IaIbHO-KYJIb-
TYpHOI Ta iH. BiAKpUBA€E MPHUHIIUIIOBO HOBI MOYKITMBOCTI
Juist moauHU. Tak 3acTOCYBaHHS MITYYHOTO 1HTENEKTY
B PI3HUX acIleKTaX irpoBOi iHIYCTpii CTAHOBHUTHCS BCE
OLIBLI MOTYKHOIO 1 BUpilIaabHOIO OCKUIBKY TEXHOJIO-
rist LI mponoBxxye po3BUBATHCS, MOYKHA OUiKyBaTH IIE
Oinplie iHHOBaliHUX 3acTocyBaub LI B pizHOMaHIT-
HUX 0i3Hec-cepeTOBHIIAX.
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