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The impact of economic activity on the territory of the Ros River basin is significant
and affects various aspects of the natural environment and socio-economic development
of the region. The river basin can be defined as a developed economic complex dominated
by agricultural production. In addition, there are food, light and petrochemical industries
that have prospects for further expansion. The population of the basin reaches 66 people
per square kilometer, and the total population is 831 thousand, of which 400 thousand are
urban. Urban residents live in 10 cities and 8 urban-type settlements. Over time, the urban
population is expected to increase while the rural population is expected to decrease [1-
3]

To provide water resources for the population and economic needs, 2,322 ponds and
66 reservoirs have been created in the basin, accumulating 352.3 million cubic meters of
water. This makes the Rosa basin one of the most heavily regulated in Ukraine. There are
10 reservoirs on the river itself, including Kosiv, Shcherbakiv, Bohuslav and Stebliv. The
Ros River's tributaries, such as Roska and Rostavitsa, have the largest number of artificial
reservoirs, which slows down the natural water exchange in the riverbeds. The high degree
of regulation of the river and its tributaries creates a wide range of hydroecological
problems. It affects the internal processes of the water system, disrupting the natural
balance of ecosystems. The level of water pollution is growing, eutrophication of low-
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water bodies of water and deterioration of water quality, especially during the low-water
period, are occurring.

The ecological status of surface waters in the Ros River basin largely depends on the
water management activities carried out in the region. There are 326 entities operating in
the area, using both surface and groundwater resources. The main water management
activities are concentrated along the main river channel, near the towns of Volodarka, Bila
Tserkva, Rokytne, Bohuslav, and Korsun-Shevchenkivskyi. The share of water
withdrawals from the Ros River varies over the years and ranges from 50 to 70% of the
total basin resources. Most users of this resource are located directly on the banks of the
river.

In view of the above, the purpose of our work was to study the environmental impact
of production activities in the Ros River basin.

The results of the analytical search indicate that the main consumers of water resources
in the region are the housing and communal sector and agriculture, especially the food and
petrochemical industries. Domestic wastewater accounts for the largest share of emissions
into surface water bodies. At the same time, some of the 18 enterprises in the basin
discharge their wastewater into the river without prior treatment. The highest level of
anthropogenic load is observed in the city of Bila Tserkva, where many industrial facilities
are concentrated and the housing and communal infrastructure is well developed [1-3].

According to statistics, only 25% of the urban population is provided with centralized
water supply and sewerage within the basin, while the situation in rural areas is even
worse. Domestic wastewater is usually biologically treated, but only a portion of it is sent
to additional filtration stages. Wastewater treatment plants are mostly inefficient.

In the industrial sector, the food industry is the largest consumer of water, using more
than 50% of water intake resources from surface sources among all enterprises. The
petrochemical industry and the transportation sector are second, accounting for 25% of
process water intake from the river.

The food industry is represented by enterprises engaged in the production of sugar,
oil, cheese, and fruit and vegetable preservation. Sugar factories have a significant impact
on the ecology of the Ros River basin, being second only to the housing and utilities sector
in terms of pollution. Waste from sugar production, including sugar, ammonia
(ammonium salts), beet residues, and soil particles, gets into the river and its tributaries.
At the same time, oil and cheese production facilities discharge wastewater saturated with
suspended solids, emulsions, and organic compounds such as proteins, fats, and
carbohydrates.

The light industry is represented by fabric and textile manufacturers. The wastewater
from these companies contains starch, dye residues, tannins, synthetic surfactants, and
inorganic acids. Despite the availability of local treatment facilities, their efficiency often
leaves much to be desired.

The petrochemical industry, in turn, generates wastewater containing petroleum
products, aromatic hydrocarbons, and other chemicals. This contaminated water is first
treated at local wastewater treatment plants and then sent to municipal sewage systems for
additional treatment. This approach reduces the content of oil products and oily
components in wastewater by 80-90%.
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In rural areas, surface water sources are important: they are used for domestic needs,
irrigation, processing of agricultural products, maintaining humidity and even for fishing.
Although agricultural enterprises rarely discharge waste directly into water bodies, they
are obliged to ensure that wastewater is treated before it is discharged, for example, in the
livestock sector. However, in some cases, there are hidden discharges that can negatively
affect the quality of water resources.

Not all of them are equipped with treatment facilities, use imperfect manure storage
facilities, unauthorized and environmentally hazardous storage of pesticides and other
toxic chemicals, their unsuitable residues, etc. This leads to constant discharges
(uncontrolled or controlled) of used and very dirty water into local water bodies and
watercourses, and pollutants into water bodies in the surface slope through filtration into
underground aquifers that drain the river network. Quite often, surface natural waters are
also polluted by volleyed or accidental wastewater discharges.

The combination of these anthropogenic factors with natural phenomena (climatic,
hydrological, hydrochemical, etc.) causes a significant deterioration in water quality in the
Ros River and its tributaries, especially in large ponds and reservoirs in terms of
trophosaprobiological indicators. High water temperatures, changes in nature, and a
decrease in the intensity of water exchange in these reservoirs have dramatically increased
eutrophication processes, and as a result, the hydroecological condition of the Ros River
and its tributaries in almost the entire river basin has deteriorated significantly [1-3].

Conclusion. Waste pollution, excessive use of fertilizers and pesticides lead to soil
degradation and eutrophication in water bodies. In addition, the construction of
hydraulic structures and mining change the natural landscape and affect the water
regime of the river. To preserve the ecological balance, it is necessary to implement
effective measures aimed at minimizing the negative impact of economic activity and
rational use of the Ros River basin resources.
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IAPAMETPUYHA APXITEKTYPA Y PEKOHCTPYKIII
ICTOPUYHUX OB'EKTIB: BAJIAHC TPAJIUIINA TA
THHOBAILIIA

AnapyxiB Map’san IropoBuy,

CEO of architect & research department,
roJjoBHUM apxiTekTop koMmnaHii «BJIAT'O»,
M. [BaHo-®DpaHKiBChK, YKpaiHa

Y cyuacHiil apXITEeKTypHIN NpaKTUlll PEKOHCTPYKIIS ICTOPHUYHUX OO0'€KTIB
HaOyBa€ HOBOTO 3HAYEHHS, TOEAHYIOUM 30€pEKEHHA KyIbTYpHOI CHAALIUHHU 3
IHTerpaliel0 1HHOBalIMHUX TexHoJorii. (OcoOmuMBOi  aKTyallbHOCTI HalyBae
rapaMeTpUYHa apXITEKTypa sIK IHCTPYMEHT, 110 JI03BOJISIE MEPEOCMUCTUTH MIAXOAH JI0
IPOEKTYBAHHA y CKJIAJHMX 1CTOPUYHUX cepenoBuiax. [lapamerpuuni Moaeni 31aTHi
BpaxoByBatu crerudiky o0'ekra, tonorpadito, (Gi3HuHI YIIKOJKEHHS, HOPMAaTUBHI
OOMEKEHHS Ta KYJIbTypHY I[IHHICTh MIaM’SITKUA B IIUTICHOMY HU(POBOMY CEpPEIOBHIIIL.
Ile no3BOsIE HE JNMILIE TOYHO BIATBOPUTH BTpaueHi ab0 MOLIKOAKEH1 €JIEMEHTH, a U
aJlaliTyBaTd HOBI IHTEPBEHII] Tak, 100 BOHM HE CYNEpEeYWSIM aBTEHTHYHOMY
cepenoBuilty. Takuii miaxia crpusie GOPMyBaHHIO A1aJOTy MK MUHYJIMM 1 Cy4aCHUM,
3a0e3neuyoun 0alaHC MK OXOPOHOIO CHAIIMHU Ta MOTpedaMHu Cy4acHOTO MICBHKOTO
npoctopy. IlapamerpuuHa apxiTeKTypa BiJKpUBAa€ HOBI MOXJIMBOCTI IS
IHTENIEKTyaJbHOI PEKOHCTPYKIi, ae d¢opMa HE € KOMi€w, a pe3yabTaToM
aJTOPUTMIYHOTO aHalli3y, MOB’SI3aHOTO 3 KOHTEKCTOM, (DYHKII€I0 Ta KyJAbTYporo. Y
KOHTEKCTI I100anbHO1 nudpoBizamii Ta po3BUTKY MeToAiB 3D-ckanyBanHs, BIM i
IITYYHOTO 1HTENEKTY, MapaMeTpUYHUA MiAXI JeAaii Oulblie PO3MISAAETHCS SK
e()eKTUBHUI 1THCTPYMEHT 30€peKEeHHSI 1 peBITali3alli ICTOPUYHOTO CEePEJOBUIIIA.

3 omsaAy Ha 3a3HaUCHE, METOI HAIOro JOCHTIDKCHHS € aHali3 MOTCHIaTy
MapaMeTpUYHOi apXiTeKTypu y cdepi PEeKOHCTPYKINT ICTOPUYHHX OO EKTIB SIK
IHCTPYMEHTY, 110 3a0e3neuye OanaHc MK 30€peKeHHSIM TPaJAMIIIHOI CHaAIMHA Ta
BIPOBA/KCHHSIM 1HHOBAIIMHUX HU(PPOBUX TEXHOJIOTIH, 3 aKIIEHTOM Ha MPaKTHYHI
peaizalii Ta METOIOOTTYHI ITiTXO/IH.

[TapameTpuuna apXiTEeKTypa, IK pe3y/IbTaT eBOIIOLIT ITU(POBOTO MPOEKTYBAHHS,
BIJIKDUBA€ HOBI TOPU30OHTU B PEKOHCTPYKIl 1CTOPUYHUX OO’€KTIB, OCOOIUBO Y
BUIAJIKaX, KOJM HEOOX1AHO IHTETPyBaTH CydacHI (PyHKI[1 B KOHTEKCT TPaJAMUIIIIHOTO
CepeNoBHINA. [i METOONOris IPYHTYEThCS HAa CTBOPEHHI I'HYYKMX AITOPUTMIYHHX
MoJieJieH, 110 BPaxOBYIOTh YMCIEHHI BX1HI MapaMeTpu — BiJl Mopdonorii OyaiBii 10
3MiH MIKpOKJIIMaTy, CTaHy MarepiaiiB, MPaBOBOTO PETIAMEHTY OXOPOHU KYJIBTYPHOI
CHAJIIIMHUA Ta HABITh COIIAJIbHOTO KOHTEKCTY. Y PEKOHCTPYKTUBHOMY MPOIIECI Taka
THYYKICTh 3a0e31euye He JIMIIE BUCOKY TOYHICTh BIATBOPEHHS BTpavyeHol (hopMu, ane
W 7103BOJIAE€ aanTyBaTd HOBI €JIEMEHTH 0€3 MOPYIICHHS apXITeKTYPHOI IUIICHOCTI
o0’exra. BinmoBimHO, mapaMeTpUyHUN MiAXi HE JIMIIE aBTOMATHU3Y€ TPAIUIIIMHO
TPYIOMICTKI CTaJii MPOEKTYBAHHS, ajie i MPOMOHYE THTEIEKTyalbHY MIaTGOpMy IS
TBOPUOT B3aEMOJIIT 3 MUHYJIUM.
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OnuH 13 KJIIOYOBHX MPUHIMUINB MAapaMETPUYHOTO MPOEKTYBAaHHS Y
PEKOHCTPYKIIi — IIe 37aTHICTh JO0 CHUMO103y CTaporo W HOBOTO 0€3 CTHUIICTUYHOT
imitamii. Ha BigMiHy Big pecraBpailii, ska mnparHe 30epertd abo BITHOBUTH
aBTEHTUYHY (OpMY, PEKOHCTPYKIIS 13 3aCTOCYBaHHSM MapaMETPUKU JIOYCKa€e
IHTEpPBEHIIi, IO BUPaXalOTh Cyd4acHI apXiTEeKTypHI 17ei, BOAHOYAC IaHYIOYH
ICTOpUYHUM KOHTEKCT. Lle nocaraeTses 3aBAsIKM aIrOPUTMIYHOMY aHaIi3y 1CTOPUYHOT
Mopdosiorii, MOJACIIOBaHHIO HOBMX (opM Ha OCHOBI  (YHKIIIOHAJIBHOTO,
KOHTEKCTYaJlbHOTO 1 TEXHOJOTIYHOTO aHali3y Ta BUKOPUCTAHHIO MHQPPOBUX
TEXHOJIOT1i 30UpaHHs JaHUX, TaKUX SK Jla3epHe CKaHyBaHHs, ¢oTtorpammerpis, 3D-
PEKOHCTPYKIIA 1 BIpTyaldbHA PEabHICTb.

[TpuxnamoM Mi>KHapOAHOTO JOCBIAY 3aCTOCYBaHHS MapaMETPUIHHX IMITXOIB Y
pexkoHCcTpyKIii Moxke chyryBatu mnpoekT King's Cross Gasholders y Jlonmowi,
peamizoBanuii O0topo WilkinsonEyre [3]. ¥V paMkax 0poro mnpoekty MHpOMHCIOBI
razroibaepu XIX cTomiTTs OynM MepeTBOPEHI Ha MKUTIOBUW KOMILUIEKC. 3OBHIIIHIM
MeTaJIeBUI KapKac — IaM’siTka MIPOMHUCIIOBO1 apXITEKTypH, OyB MOBHICTIO 30€peKEeHUH,
a BCcepeauHl HbOro OyJo MapaMeTpUyHO 3MOJIETHOBAHO CYYacHI >KUTIOBI OJIOKU 3
BHYTpIIIHIM monBip’siM. [lapamMeTpuyHi anrOpuTMH BHUKOPHCTOBYBAIMCS IS
onTtuMizallii ¢gopmu OymiBeab BIAMOBIAHO 0 OCBITAECHOCTI, BEHTHIIAIT, PO3MIIICHHS
OIOp, a TaKOX JJIA CTBOpPEHHs (pacajHMX PIlIeHb, 110 CIHIBICHYIOTh 3 ICTOPUYHUM
kapkacoMm. lleil mpoekT sICKpaBO JIEMOHCTPY€E MOXJIMBICTh TMO€THAHHS IU(POBOTO
(opMOYTBOpEHHS Ta 30€pEKEHHS MaTepiaibHOTO apTe(akTy 0€3 KOH(IIKTY CTHIIIB.

[Ile omHUM 3pa3KoM € peKOHCTpPYKILis Gpadpuku B [lapuxi, aBTOpoM MPOEKTY OyB
Bijomuit apxitektop @. I'ep [2]. Xoua OyAiBis HE € ICTOPUYHOKO B TPAAUIIHHOMY
CEHCl, caM MIAX1J A0 MapaMeTpuyHOro (POpMOyTBOPEHHS B CEPENOBHUILI ICTOPUUHOTO
nanamadTy napky bynoHb ciayrye mpukianoM A0alIMBO1 1HTErpailli 1HHOBAI[iWHOI
dbopmu y TpaauiiiiHe cepemoBuilie. MoOAETIOBaHHS CKJIAJHUX CKISHUX OOOJOHOK,
aJanTOBaHUX JI0 TEOMETPIi AUISTHKH, BITPOBOTO HABAaHTAXKEHHS Ta COHSIYHO1 Opl€HTAlll],
3MIIACHIOBAJIOCS B MapaMeTpuuHoMy cepenosuiili 3 Bukopuctanusam CATIA. Tleit keiic
UTIOCTPY€ HE JIUIIE €CTETUYHY, a i eKOJIOTIYHY POJIb MapaMeTPUYHUX CTpPATEriil mpu
pOOOTI 3 ICTOPUYHUM KOHTEKCTOM.

BaxxnuBo TakoX 3a3HAYMTH 3aCTOCYBAHHS MapaMETPUYHUX IHCTPYMEHTIB Yy
CKaHyBaHHI Ta HU(PPOBOMY 30€pexkeHHI MaM’SITOK, 10 € KPUTUYHO BAKIUBUM Y
BUITAJIKY TOIIKO/PKEHb YW 3arpo3 BTpATH 1CTOpUYHUX 00’ekTiB. Tak, y 2022-2023
poKax NpoeKTU oluppyBaHHS 3pyHHOBAHUX LIEPKOB y XapKiBChKiil 001acTi, NpOBeAeH1
YKpPAiHCbKUMU JOCHIHUKAMH 3a MIITPUMKH MIKHAPOAHUX (POHIIB, OazyBaiucs Ha
3D-ckaHyBaHHI 3JIMILIKIB CIIOPY/l Ta TapaMEeTPUUYHOMY PEKOHCTPYIOBaHHI MEPBUHHOI
(dhopmu Ha OCHOBI apxiBHUX ()OTO, AaHAJIOTIB Ta MPOMOPLINHUX CIiBBiAHOIIEHS [1]. Taki
iHCTpyMeHTH, K Rhino 3 Grasshopper, 103BOJISIIOTh BIATBOPUTH HE JIMILIE TEOMETPIIO,
a M JIOTIKy KOHCTPYKTHBHOI CTPYKTYypH, IIO € 0a30i0 s MOAaibliol (i3UIHOL
PEKOHCTPYKIIIT a00 U(PPOBOTO 30EPEIKESHHH.

Kpim Toro, mapameTpudHa apxiTeKTypa JeAai YacTillie IHTeTPYETHCS Y IPOIIECU
BIM-pekoHcTpyKIlii icTOpHYHUX 00’ €KTIB, IO JO3BOJISIE€ 3HAYHO ITiIBUIIUTHA TOYHICTh
1 e()eKTHBHICTh MPOEKTHOI JOKYMEHTaIlii. 30KpeMa, TexHooris «Scan-to-BIM» (Bix
CKaHyBaHHA 70 1H(opmarliitHoi Mozeni) nependadae MEPeTBOPEHHS XMapu TOYOK,

10
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OTPUMAHOI B pe3yJbTaTi JIa3epHOTO CKaHyBaHHsA abo (QoTorpamMmerpii, y TOYHY
1udpoBy reometpito Oymaimi. Ll reomeTpis gam CTPYyKTypPYEThCS y MapamMeTpUUIHY
BIM-monens, mo He Jnuie BigoOpaxkae MpocTOpoBy KoH(irypariiro o0’ekra, a u
MICTHUTB JIaHl IIPO MaTepiajiy, MOIIKOIKCHHS, ICTOPUYHI IIapH Ta 1HKEHEPHI MEpexKi.
Oco0OnuBe 3HAUCHHS IIeW MiAXiJg Mae y BHIAJIKaX pecTaBpallii abo aganTHBHOIO
MOBTOPHOTO BUKOPUCTAHHS CKIIAIHUX TaM ATOK, /e TOYHICTh € KPUTHYHO BAKIIUBOIO
TUTs1 30€pEKEeHHS ABTEHTUYHOCTI. 3aCTOCYBaHHSA MapaMeTPUYHUX IHCTpyMeHTIB y BIM-
miargopmax (Hanpukiaaa, Autodesk Revit i3 mmarinamn Dynamo a6o Grasshopper
yepe3 Rhino.Inside) no3Bosnsie OymyBaru AuHaMIYHI MOJE, K1 JIETKO OHOBIIOIOTHCS
MpU 3MiHI BHXITHUX AaHUX. lle BaXamMBO 1 A MDKIUCIUIUTIHAPHOI CITIBIIPAIIi:
apXiTEKTOPH, PECTaBpaTopu, KOHCTPYKTOPU Ta I1HXKEHEPH MOXKYTh MpallOBaTH B
eAMHOMY LHU(ppoBOMYy cepefoBuil. Takum yuHOM, mnapamerpuyHa BIM-monens
CIIyIy€ HE€ JIMIIE TOYHUM pEIUIIKaTOpoM (PI3UYHOI CTPYKTYypH, a U 0a30BUM
IHCTPYMEHTOM YTIPaBJIiHHSA 00’€KTOM Ha BCIX €Tanax PeKOHCTPYKLIi — BiA aHam3y 1
MIPOEKTYBAHHS JI0 peatizallii 1 MoaibInoi ekcruryararii [4].

Otxe, mapaMeTPUYHMUMA TMIAXiJA JO PEKOHCTPYKIi Tmiependadae He JIHUIIE
dbopmanibHe MOJIETIOBAHHS CKIIAHUX 000JIOHOK UM IHTEpBEHIIIH. BiH Ha/lae HOBY MOBY
IUI B3a€MOJIIT 3 ICTOPUYHUM CEPEIOBUILEM — MOBY, 5IKa BOJHOYAC € aHAIITHYHOIO,
00'€eKTUBHOIO, YyTJIMBOIO 10 KOHTEKCTY ¥ BIIKPUTOIO JI0 1HHOBAIIA. Y 1IbOMY aCHeKTi
napamMeTpuKka BHUCTYNA€ CBOEPITHUM  «MOCTOM» MDK  JIOCHI/DKCHHSIM — Ta
MPOEKTYBAaHHSAM: BOHA JI03BOJISIE  TPAHCIIOBaTH ICTOpUuYHy 1H(opMalio y
(YHKUIOHATBHO ananTtoBaHy (GOpMy, KEpPYIOUUCh HE JIMIIE E€CTETUYHUMHU, a U
napaMeTPUIHUMH (MaTEMaTUIHUMH ) TIPUHITATIAMH.

TakuM 4MHOM, MPUKIAIA MI)KHAPOJHOTO Ta YKPATHCHKOIO JOCBIAY CBIAYATh MPO
3pOCTaryy poJib MAPaMETPUUYHOI ApXITEKTypPHU B PEKOHCTPYKIlT ICTOPUYHUX 00’ €KTIB.
[i mepeBaru — TOUHiCTH, aAANTUBHICTh, BAPIaTUBHICTh i TEXHOJIOTIUYHA CYMiCHICTb i3
CY4yaCHHUMH 1H)XCHEPHHUMH BHUMOTaMH — JIO3BOJIIIOTH JOCATaTH OalaHCy MiX
30€peKEHHSIM  ICTOPHYHOI ~ aBTEHTHMYHOCTI Ta  BIPOBADKCHHSIM  aKTyaJdbHUX
(GyHKIIOHATBHUX pillleHb. BukopucranHsa HUGPOBUX aITOPUTMIB Yy B3aeMOmii 3
KyJBTYPHOIO CHA/IIIMHOIO HE JIUIIE HE 3MEHIIY€ 3HAY€HHS OCTaHHBOI, ajie, HaBMaKH,
CTBOPIOE HOBI CITOCOOH ii OCMUCIICHHS, MPE3eHTAIliT Ta aJlanTallii J0 BAMOT Cy4acHOTO
MicTa.
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EKOJIOT'TYHA AJAHTAIIA MPOMUCJIOBUX 30H:
APXITEKTYPHO-YPBAHICTUYHUI IIIXI]T

Ha3zapyk Tapac I'puroposuy,

acriipanT kadenpu apXiTeKTypu Ta Oy IIBHUIITBA,
3akiamy BUIIOI OCBITH

«YuiBepcuret Kopouns [Janumnay

M. IBaHO-®DpaHKIBCHK, YKpaiHa

Y XXI cTomiTTi apxXiTekTypa Ta ypOaHIiCTHKa Jeaaii OiblIe OpiEHTYIOThCS Ha
€KOJIOTIYHO BUBIPEHI PIllIEHHS, OCOOIMBO Y KOHTEKCTI TpaHchopMallii NpOMHUCIOBUX
teputopiid. B Ykpaini, 30kpema y MmicTax 3 pO3BMHEHUM 1HIYCTPIAJIbHUM MHUHYJIHM,
aKTyaJIbHUM CTa€ MUTAHHS IEpEeOpiEHTALII] TPOMUCIOBUX 30H BIJIIOBITHO A0 CYYacHUX
CTaHAapTiB ypOOeKoorii. 3HauHa YaCcTHUHA IIUX TEPUTOPiil BTpaTHIa CBOIO IEPBUHHY
(GyHKUIIO 1 BUMarae He jauiie (Hi3udHoi TpaHcdopmaiiii, ajie i mHrOO0KOi eKOIOTTYHOT
aganTarii. BomHovac OUIBIIICTh peai30BaHUX IMPOEKTIB peBiTai3allii 3aIUIIal0ThCs
(dbparMeHTapHUMH, 30CEPEKCHUMHU TEPEBAKHO HAa KOMEPIINHIN JOUUIBHOCTI, 1 HE
OXOIUTIOIOTh IIMPOKUI CHEKTP €KOJIOTIYHMX BHKIMKIB, TakuxX SK 3a0pyIHEHHS
JOBKULISA, 3HUIICHHS MPUPOJHUX JaHAWA(TIB 1 pylHYBaHHS €KOCHUCTEM. Y LbOMY
KOHTEKCTI €KOJIOTIYHA aJamnTalis MPOMUCIOBUX TEPUTOPI IMOCTa€E SK Ba)XJIHUBA
CTpaTerisi CTaJIoro pO3BUTKY, III0 MOTpedye IHTETpalli apXiTeKTypHHUX, YPOAHICTUIHHUX
1 IPUPOIOOXOPOHHUX T1XO/IIB.

Sk HacIIOK, 3 HAyKOBOI TOYKH 30pY BAXKIMBO OOIPYHTYBAaTH apXITEKTYpHO-
ypOaHICTUYHUNM TAX1A O €KOJIOTIYHOI ajamnTailii MpOMHUCIOBUX 30H SIK 3aco0y ix
IHTerpamii y CTPYKTYpy CTallor0 MICBKOTO CEpEJIOBUINA, 3 YpaxyBaHHSIM SK
YKPaiHCHKOTO KOHTEKCTY, TaK 1 MI>KHAPOAHOTO JTOCBITY.

Exonoriuna afanTanis IpOMHUCIOBUX TEPUTOPIN € KOMIUIEKCHUM 1 0araromapoBuM
MPOIIECOM, IO MOEAHYE 3aX0AH 3 €KOJIOTTYHOI CaHaIlll cepeaoBuIla, (PyHKI[IOHATIBHO-
MPOCTOPOBOi TpaHchopmarliii, 30epekeHHs] TPUPOTHUX PECYPCIB, PEKOHCTPYKIIIi
TEXHOTEHHO 3MiHEHUX JIaHImadTiB Ta GOPMYBaHHS HOBO1 SIKOCTI MICBHKO1 €KOJIOTii [3,
c. 23]. le#t mporec BUCTyMA€ SK KIIOYOBUN HAmpsiM y Cy4yacHId apXiTeKTypHO-
ypOaHICTUYHINA MPaKTUIl, [0 BUMAra€e 3aJydeHHS MDKIUCIUIUTIHAPHUX 3HAHb 1
TEXHOJIOTIYHO 1HHOBAIlIMHUX pillIeHb. TEOPETHYHI 3acaJd EKOJOTIYHOi ajanTaii
I'PYHTYIOTbCS Ha MPHUHIMIAX O10KIIMATUYHOI apXITEKTypH, €KOJIOTTYHOTO ypOaHi3My,
naHAMAaPTHOI ypOaHICTUKH Ta CTPATETISAX «3€JIeHOD» 1HPPACTPYKTYpH, 30pP1EHTOBAHUX
Ha BIJIHOBJICHHS EKOCHUCTEMHMX 3B’SI3KIB y Mekax ypOaHi30BaHOTO MPOCTOPY.
KonnenTtyanbHe  MEepeOCMUCIEHHSI  CEpeJOBHUINA  SK  AKTUBHOIO  €JIEMEHTA
apXiTEKTypHOTO  (OPMOYTBOPEHHS  JO3BOJISIE MEPEUTH  BiJl  eKCIUTyaTalliiHOl
napajurMu A0 1HTErPAaTUBHOI MOJIENI CHIBICHYBaHHA JIOAMHM, MICTa Ta mpuponau [1,
c. 167]. CepenoBuiiie B TAKOMY KOHTEKCT1 PO3IVISIAETHCS HE JIUIIE SIK 00’ €KT BIUIUBY
apXITEKTYypH, a IK CAMOCTIMHUI YUHHHUK, 110 POPMY€E MPOCTOPOBY, PYHKIIOHAIBbHY Ta
CEHCOBY CTPYKTYpPY MICHKOTO JIaHIIadTy.
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Ha mnpaktuuHomMy piBHI MpolLEC EKOJOTiuHOI ajanTtaiii pO3MOYMHAETHCS 3
pPETebHOTO BHUBUYEHHS EKOJIOTIYHOTO CTaHy TEpPUTOpii, IO BKJIOYAE aHAI3 PIBHIB
3a0pyIHEHHS TOBITPSI, TOBEPXHEBUX Ta MIA3EMHUX BOJI, IPYHTIB, & TAKOX BUBUCHHS
reoMop(dOIOTIYHUX OCOOIMBOCTEH, IITYMOBOTIO BIUIMBY, MIKPOKJIIMAaTHYHUX yMOB. L1
JlaH1 J03BOJISIIOTH CPOPMYBATH CTPATET10 €KOJIOTTYHOI CaHaIlll, sIka MOXKe OXOTLTIOBATH
(hi3UKO-XIMIYHE OYHILECHHsS, OlopeMeniaiiito, (diToMemniopallio, peKyIbTHBAII0
MOPYIIEHUX TIPYHTIB, CTBOPEHHS Oy(epHHMX 30H HABKOJO O0’€KTIB 3 IIABHUIIEHOIO
TOKCHYHICTIO. BonmHouac, exonoriybHa ajganTaiis HE 3BOIUTLCS 10 JIKBigarii
3a0pyMHEHHSI — ii CTpaTeTIYHUM 3aBJaHHSM € CTBOPECHHSI CTIMKUX €KOCHCTEM, 3/IaTHUX
caMOperyJoBaTucs i PyHKIIOHYBaTH Y JOBTOCTPOKOBIN MEPCIEKTUBI [2, ¢. 86].

OaHuM 13 LEHTpPAJIbHUX 1HCTPYMEHTIB €KOJIOTIYHOI ajanTaiii BHCTYIae
BIIPOBA/DKEHHSI ~ €JIEMEHTIB  «3€JIEHO»  IHPPACTPYKTYpU:  3€JI€HUX  JaxiB,
BEPTUKAJIBHOTO O3€JCHEHHs, O10(PIIBTpalliiHUX CHUCTEM, JIOKaJbHHUX JOIIOBHUX
B010301pHUKIB (SUDS), ekokopHu10piB 1 MO3ai4HUX JaHAMADTIB 13 BUCOKUM PIBHEM
Oiopi3HOMaHITTA. Taki pillIeHHS BUKOHYIOTh HE JIMIIE YTUIIITapH PYHKIIT — OUUIIICHHS
MOBITPS, 3SMEHIICHHS IITyMY, PETYJIIOBAHHS T1JIPOJIOTIYHOTO PEXUMY, alie ¥ CIIPUSIOThH
(opMyBaHHIO HOBHMX THUIIOJIOTiH I'POMAaJCBKUX IMPOCTOPIB, IO MOENHYIOTh €CTETHKY,
KOM}OpT 1 exojioriyHy edextuBHicTh. [Ipukiagamu ycmimHoi peanizaiii moaioHuX
MpakTUK € ypOaHICTMYHI TEPETBOPEHHS Yy MicTax 3axifHoi €BpomM, 30KpeMa y
Bpompiasi  ([lonbina), e TepuTopii KOJMUIIHIX 1HAYCTPIAIbHUX MIATNPUEMCTB
TpaHc(OpPMOBaHiI y MIKpOpalOHHM 31 3HMKEHUM pPiBHEM 3a0yn0BH, 0AratopiBHEBOIO
3€TICHOI0 CTPYKTYpPOIO, 1HKIIO3MBHUMH TPOCTOPAaMH Ta MEpPEKaMH T'POMAaJChKHX
MapuIpyTiB, 110 IHTETPYIOTh MPUPOJIHI EIEMEHTH Y MOBCIKJICHHE MIChKE YKUTTS.

ApXITEeKTYpHO-ypOAHICTUYHUIA MIAX1A A0 €KOJOTIYHOI ajanTauii nependadae He
JUIIe PEKOHCTPYKIII (DI3UYHOTO CcepeoBuIla, a W (opMyBaHHS HOBOI MOJENl
KUTTENSUIBHOCTI, B AKIA MPOCTOPOBI CTPYKTYPU MAIOTh aJanTyBaTUCA 10 MOTped
€KOJIOTTYHO1 O€3MeKH, €HEpreTUuyHoi €(EeKTHUBHOCTI Ta KJIIMaTU4YHOI CTIMKOCTI [2,
c. 91]. OcobaMBO BaXIJIMBOIO € KOHIIEMIiSi MIKCOBAHOTO BUKOPUCTAHHS TEPUTOPIH, KA
nependadae MOETHAHHS pEKpealifHuX, JKATIOBUX, HaBYaJIbHUX, KpPEaTHUBHO-
BUPOOHHMYUX 1 COIIaTbHUX (PYHKIIIHN y MeXax 0JHOT0 ypOaHICTUYHOTO 00’ ekTa. Takuii
MIIX1J CIPUS€ 3MEHIICHHIO TPAaHCIOPTYBaHHS, MOKPAIICHHIO JIOKAJIBHOI EKOJIOTIi,
MIJBUIIEHHIO COIIAIbHOI 3rypToBaHOCTI. [IpoTe B yMoBax yKpaiHCBKHMX peamiil I
MPUHITUIIN 3JTUIIAIOTHCS HEJOCTATHBO 1IHTETPOBAHUMHU Y TIPOEKTHY MPAKTHKY.

VY wMicrax 3axigHoro periony Ykpainu — JIbBoBi, TepHomosi, YepHiBISX —
30epiriacss 3HauHa KUIBKICTh TEPUTOPIM KOJIMILIHIX MPOMHUCIOBHX MiAIPUEMCTB,
OUIBIIICTD 3 SIKUX HE MIAJIATaIM CUCTEMHOMY €KOJIOTIYHOMY OOCTEKEHHIO W 4acTo
MAaIOTh I1JIBUILIEHUNA PIBEHb 3a0pyAHEHHS BAXKKUMU METaJIaMU, 3JIUIIKAMH XIMIKATIB,
BYIJICBOJTHSMHU TOII0. He3Bakaroun Ha HASBHICTH apXITEKTYPHOTO MOTEHINANY IJIs
MOBTOPHOTO BHUKOPHUCTAHHS, pEBITANI3AIMHI TPOEKTH, 10 PEai3yloThCsl Ha IUX
TUISTHKAX, TEePEeBaAKHO 30CEpPEeKEeHI Ha IKUTIOBIM abo odicHi 3a0ymoBi 0e3
BpaxyBaHHS acCIeKTIB MOBKULIA. Takui MiAXiT BIATBOPIOE apXITEKTYpHI PIIICHHS,
HECYMICHI 3 TPUHIIUIIAMY CTAJIOTO PO3BUTKY, a B IEAKUX BHUITAJIKAX MOKE MOCHIIIOBATH
€KOJIOTIYHY JIETPaJIallif0 CEPEIOBHUIIIA.
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B ymoBax pgedinmuTy €KOJOTiYHOT KOMIETEHINi y MICTOOYIIBHOMY TpOIeci
0CcOOJIMBOI Barv HaOyBae 3aIyYeHHS MICILIEBUX IPOMaJI /10 MPOLIECY NPUMHSITTS PillICHb.
MicieBi MeIKaHIl MOXKYTh BUCTYIIATH HE JIUIIIE SK CIIOKHUBa4l IPOCTOPY, a SIK aKTUBHI1
areHTH 3HaHb, HOCIT JIOKAJIBHOT 1ICHTUYHOCTI Ta yYaCHUKH (DOPMYBaHHS €KOJIOT1YHOT
nonituku. [lapTucunaTuBHe IMaHyBaHHS J03BOJISE BUSBUTH MPUXOBAHI €KOJOT1YHI
3arpo3u, chOopMyBaTH COLIAJIBHO PEJICBAHTHI CIIEHApli PO3BUTKY TEpUTOPIi Ta
3a0e3reuuTy cTajdicTe Tpanchopmariiii. [lpuknanu 3 IBano-PpankiBcbka Ta JIbBOBa
JIEMOHCTPYIOTh TIOTEHIIIAJI TAKOTO T AXO0/TY, X04a MOKH IO 111 1HIIIaTHBH 3aJIUIIAIOThCS
pajiie BUHATKAMU, Hi’K CUICTEMHUMH TTPAKTHKAMU.

He3Baxkaroun Ha HU3KY CTPYKTYpHUX OOMEXEeHb, B YKpaiHl HasBHHI MOTEHINAI
JUI BIIPOBAKEHHS €KOJIOT1UHO] ajanTailii IpOMHICIOBUX 30H Ha AKICHO HOBOMY PiBHI.
JlocTyn A0 MIXHApPOJHUX E€KOJOTIYHUX CTaHAApPTIB, 1HHOBAIIMHUX TEXHOJIOTIH,
nM(pOBUX IHCTPYMEHTIB MOHITOpHHTY (30kpema loT-cucteM, KiIiMaTu4HOTO
MozentoBanHs, BIM-TexHONOrii) BIIKpUBA€ MIMPOKI MOXJIMBOCTI JJIsI CTBOPEHHS
afanTUBHUX ypOaHICTUYHUX pilieHb. JJI1 bOr0 HEOOXITHO BKJIIOYMTH €KOJIOTTYHY
ajanTailito ik 000B’A3KOBHUI €JIEMEHT JepKaBHUX MIPorpaMm peBiTajizailii, po3pooutu
Creliami30BaHl METOAWYHI PEKOMEHJaIlli, 3a0e3MEUUTH MIKTAIy3€BYy CITIBIIPAIlO
apXITEKTOPiB, €KOJIOT1B, EKOHOMICTIB 1 MyHIIIUTIATITETIB.

VY m1o6aibHOMY KOHTEKCTI, MO3HAY€HOMY 3pOCTaHHAM KIIMAaTUYHUX 3arpos,
ne(dIIUTOM TPUPOTHUX PECYpPCIB 1 MOTIPIICHHSIM EKOJOTIYHOi CUTyarllli B MicTax,
€KOJIOTIYHA  aJamnTallis MPOMHCIOBHX 30H TIOBHHHA pO3MISAAATACS HE  SK
(akylIbTaTUBHUN, a SK MPIOPUTETHUN HANpPsSM MICBKOro po3BUTKy. Came BOHa €
OCHOBOIO U1l (hOpMYBaHHS ypOaHICTUYHUX CTPYKTYP HOBOTO THIY — aJalTUBHUX O
3MIH KJIIMaTy, €KOJIOTIYHO BIJAMOBIJAJIbHUX, MPOCTOPOBO THYYKHUX 1 COI[laJdbHO
BIAKpUTUX. TakuM 4YHMHOM, €KOJIOT1YHA ajamnTallis CTa€ He JIMIIE TEXHIYHOIO
MPOLIEAYPOIO, & METOMOJIOTTYHOK OCHOBOIO AJIsI IEPEOCMUCTICHHSI apXiTEKTYPHOI poti
y GOpMyBaHHI Cy4acHOI'O MICTa.

TakuMm 4uHOM, apXITEKTYpHO-ypPOAHICTUYHUN MIiAXia O €KOJOTIYHO1 ajarTarii
MIPOMHUCITIOBUX TEPUTOPIN € MEPCIEKTUBHUM BEKTOPOM PO3BUTKY YKPAIHCHKUX MICT,
3MaTHUM 3a0€3MeUnTH TOEHAHHS MPOCTOPOBOI TpaHchopMmallii 3 EKOJIOTIUHOIO
CaHaIlI€l0 Ta COIliaJIbHUM OHOBJICHHSIM. Y KOHTEKCTI 3aX1JHOTO perioHy YKpaiHu lien
miaxig HaOyBae 0COOMMBOI aKTyabHOCTI, BPAXOBYIOYH BUCOKWW PIBEHb 3HOIIEHOCTI
1HAyCTpiaibHOT 1HQPACTPYKTYpHU Ta HASBHICTh IIHHMX JAHAA(THUX PECYPCIB.
Hapasi peanizoBaHuM mpoekTam peBiTaizalli Opakye CHUCTEMHOIO €KOJIOTIYHOTO
OaueHHsI, MO0 OOMEXye iXHIM BIUIMB Ha SIKICTh MICBKOTO cepenoBHIla. Exosoriuna
ajanrtailisi Ma€ CTaTUd KJIIOYOBUM KpUTEPIEM NPHU MPOEKTYBAHHI Ta PEKOHCTPYKIIIi
iHIyCcTpiaibHUX 30H. [i peaizallis MOKIIMBA 32 YMOBH Mi>KJMCLUILTIHAPHOT B3a€MOJIii,
MOJIITUYHOT BOJI1 T aKTUBHOTO 3ay4eHHs Tpoma. Takuil miaxia J03BOJUTH CTBOPUTH
MiCTa HOBOTO THITy — €KOJIOT1YHO 30ajlaHCOBaHi, COIIaJIbHO 1HKJIFO3UBHI Ta
(GYHKITIOHATBHO THYYKi. PO3BUTOK BIAMOBIIHOT METOMOIOTIYHOT 6a3u Ta MPAKTUIHUX
KEWCIB CTaHE OCHOBOIO IS MailOyTHIX apXITEKTypHHUX 1 ypOaHICTHUHUX CTpAaTEriil B
VYkpaiHi.
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AHAJII3 HEAOJIIKIB TA ITEPEBAT
APUOMETHYHOI'O KOAYBAHHA

Kocrtpomunbkuii Biagucias AnapinoBuyd
acmipant | poky HaBUaHHS

kadeapu iHbGopMaLitHO-MEPEKHOT 1HXEHEP1T

XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKU

VY cydacHuMX yMOBax 3pOCTaHHS OOCATIB HU(POBUX NaHUX €(EKTUBHI METOAU
CTHUCHEHHA Oe€3 BTpaT CTalOTh KPUTHYHO BaxJIMBUMU. OJHUM 13 TaKUX METO[IB
EHTPOIIMHOTO CTUCHEHHS Oe3 BTpaT € apupMeTUYHE KOAYBaHHs, sIKe HalyBae
BaroMoro 3HA4YC€HHS y OaraThoX Tady3sx IMU(POBUX TEXHOJOTIH — BiJ OOpOOKHU
300paKeHb 1 BIJEO /10 TEJIEKOMYHIKalld Ta iHpopMaliifHOi Oe3rneKku. 3aBasKu CBOIN
TEOPETHYHIA €(QEKTUBHOCTI, fAKa JO3BOJSE JOCSAITH CTYNEHS CTUCHEHHS, SKe
MaKCUMAaJIbHO HaOJIMKAETHCS O MEXI, 10 BU3HAYAETHCA JKEPEJIOM EHTPOIIii, e
METOJ CTaB MPEIMETOM OaraTh0X HayKOBUX JOCIIKEHb 1 IPAKTUYHUX BIIPOBAIKEHb.

@dyHaaMeHTallbHa ~ KOHLEMLIA  apU(pMETUYHOTO  KOIyBaHHS  MOJSIrae y
IPEICTaBICHHI BChOTO MOBIOMIIEHHS Yy BUIVISAL OJHOrO JApoOOBOro 4ucia Ha
inTepBaini [0,1). Y nporeci KomyBaHHSA L€l IHTEPBaJ MOCTYIIOBO 3BY>KYETHCS 3aJICHKHO
BiJl UMOBIPHOCTEH MOSIBU KOXKHOTO CHMBOILY, 1110 JO3BOJISIE OTPUMATH MaKCHMaJbHO
cTHclie npencraBieHHs. Hanpuknan, ko y Hac € angasit 13 cumBoiamu A, B1C 3
BiAnoBiAHUMH HMOBipHOCTsIMU 0.5, 0.3 1 0.2, TO KO’)KE€H HACTYMHUN CUMBOJI 3MEHIITY€
IHTEpBal 3TITHO 3 KyMYISTUBHUM pO3MOALIOM, YTBOPIOIOYHM YHIKaJbHE YHUCIO B
3a/1aHOMY JI1ara3oHi.

Ha BiamiHHY BiJ KJacM4YHOro KomyBaHHA Xad¢mana, ske Oa3yeTbcs Ha
NpU3HaYeHH1 (PIKCOBAaHUX OITOBUX TMOCTIJOBHOCTEH OKPEMHUMH CHUMBOJAMH,
apu(pMeTUYHE KOIYyBaHHA ONEpye HE NIUCKPETHHUMHM KoJaMH, a Oe3lnepepBHUM
YUCJIOBUM MPOCTOPOM, 110 3a0e3Meuye 3HaYHO THYUKIIIE Ta TOYHIIIEe CTUCHEHHS [1].
Brnacue y mpoMy 1 mossArae #oro cyTTeBa mepeBara mpH poOOTI 3 JDKepelaMu 3
HEPIBHOMIPHUM PO3IOJILJIOM CUMBOJIIB.

[Topsim 13 YHCIEHHMMH TiepeBaraMu, BKJIIOYAIOUd BHUCOKY €(EKTUBHICTD,
aJaNTUBHICTh Ta YHIBEPCAJBHICTh, apu(METUYHE KOMYyBAaHHS TaKOXK Ma€ 1 HHU3KY
TEXHIYHUX OOMEXEHb. 30KpeMa MpoOiIeMy OOYMCITIOBAIBLHOI CKIJIAJIHOCTI, BUCOKY
YYTIUBICTH O TOYHOCTI OOYMCIICHD Ta CKJIAQJHICTh peai3allli Ha amapaTHOMY piBHI.
OxpiM TOro, HeW METON TpPHUBAJIMK Yac CTpPUMYBAJIM MaTeHTHI Oap’epu, WO
MIEPEIKOKAIIO OT0 3aCTOCYBAHHIO Y BIIKPUTOMY IIpOrpaMHOMY 3a0e3nedeHHi [2].

MeToro 11bOT0 JOCTIHKEHHS € 3A1HCHEHHS TTTMOOKOTO aHajli3y CHJIBHUX 1 CTa0KHUX
CTOpiH apu(PMETUYHOTO KOAYBaHHS, IPYHTYIOUUCH Ha MOPIBHSAHHI 3 IHIIMMH METOJIaMU
€HTOPOMINHOTO CTUCHEHHS Ta PO3MIIAIal0uM TEOPETUYHI Ta MPAKTUYHI aCIEKTH MOro
3actocyBaHHsA. llell aHami3 [103BOJIUTH MIHUOLIE 3PO3YMITH MPUPOLY AJITOPUTMY
apu(pMETUYHOTO KOAYBAaHHS, a W BU3HAYUTU cQepu, Je HOro BUKOPUCTAHHS €
HAWIOLIIJIbHIIINM.
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ApudmMeTnuHe KOTyBaHHS BUPIZHIETHCS CEPEl IHIITUX METO/IIB 3aBISKH 31aTHOCTI
MaKCHMaJbHO TOYHO B1100Opa)kaTu po3I0aiJI KHMOBIPHOCTEH CUMBOJIIB Y MTOBIJOMJICHHI.
YHacIiI0K 1IbOT0 BOHO JIEMOHCTPYE BHUIIY €(PEKTUBHICTh MOPIBHAHO 3 METOJIAMH, SIKi
BUKOPHUCTOBYIOTh (DIKCOBAHY KUIBKICTh OITIB Ha CHUMBOJI. Y BHUMaJKaX, KOJIH JAESKI
CUMBOJII MAalOTh 3HAYHO BHUIIY YAacCTOTYy, HDK 1HII, apu(pMETUYHE KOTyBaHHS
3a0e3neuye CyTTeBE 3MEHIICHHS 3arajbHO1 JOBKUHU MOBiIoMIIeHHS. Lle n03Bosisie Ha
NPaKTUIl JOCSITHYTH CTYINEHS CTUCHEHHS, 110 HAOMMXKAEThCS IO MEXK1, BU3HAYEHOI
teopeMoro [lleHHoHa.

[le omHi€r0 BaXKIIMBOIO MEPEBArol0 IHOTO MiIX0Y € HOTO THYYKICTh. AJITOPUTM HE
notpelye, MO0 WMOBIPHOCTI Oyl CTENEHSMH JBIWKH, SK II€ BUMAracThCs s
ontuMaibHOCTI y MetoAl Xaddmana. Lle no3Bonsie edexTHBHINIE NpaLIOBaTH 3
peaJbHUMHU JaHWUMH, J€ WMOBIPHOCTI CHUMBOJIB MOXYTh OyTH JOBUIBHUMHU 1
3MIHIOBAaTUCh 3 YacOM. 3aBJSKHU I[i BIACTUBOCTI apu(PMeTHYHE KOTyBaHHSI 4YaCTO
3aCTOCOBYETHCS B aJanNTUBHUX CHCTEMaxX, J€ CTaTUCTHKA JpKepela HeBiaoMa
3a37ajeriap a00 3MIHIOEThCS B Mpolieci o0pooku [3].

Takoxx apudMeTnyHe KOIyBaHHS J0OpE IHTErPYeEThCs 3 I1HIIMMHU TEXHIKaMU
ctucHenHs. Hanpuknan, y dopmari JPEG 2000 BOHO 3aCTOCOBYETHCS Y TIOE€THAHHI 3
BEUBIIET-TIEPETBOPEHHSM, 1110 3a0€3MeUy€e BUCOKY SIKICTh 300paKeHHS IIPU CYTTEBOMY
3MEHIIIeH1 00CATY aHux [4].

Opnak mompu BCl mepeBaru, apudpMeTuyHe KOMyBaHHS Ma€ 1 HU3KY HEJOJIKIB.
Hacamnepen, e o0uucitoBanbHa CKIaJHICTh. Peaizalis airopuTMy BUMarae TOUHUX
o0uncieHb 3 APOOOBMMH YHCIAMH, IIO CTBOPIOE TPYAHOII AN  TPUCTPOIB 3
00OMEXXeHUMHU pecypcaMu a00 B 3ajauax peajibHOro 4acy. 3aJIeKHICTh BijJ] TOUHOCTI
apu(pMETHKH 3 TUTABAIOYO0I0 KOMOIO MOKE TTPU3BOJMTH JI0 HAKOITMYEHHS IIOMUJIOK TIPH
TPUBAJIOMY KOMYBaHHI, SKIIO HE BHUKOPHUCTOBYIOTHCS METOAW MAaCIITa0yBaHHS
[Langdon].

CknaznHiCcTh peanizalii B anapaTHOMy 3a0€3IE€YEHHI € 1€ OJHIEI0 MPOoOIEMOIO.
KonyBanuss Xaddmana 1nerko peanizyerbcsi Yy BHUIIAII TaOlWIb HATOMICTh
apu(pMeTHYHE KOAYBaHHS MOTPEOy€E TOUHOTO KOHTPOIIIO 32 pO3MipaMu 1IHTEPBAJIIB, 10
BUMarae CKJIagHIIuX cxeM. Ha paHHIX eTamax po3BUTKY JOAATKOBOIO MEPEIIKOAO0
CTaJdM TAaTeHTI OOMEXEHHs, SIKI YIPOJOBXK TPHUBAJIOTO 4Yacy CTPUMYBAJU IIHMPOKE
BIIPOBAKEHHS METONY, 30KpeMa y cepi BIIKPUTOTO MPOrpaMHOTO 3abe3nedeHHs [1].

HesBaxatoun Ha 3a3Ha4€H1 TPYIHOII, Cy4acH] aITOPUTMIYHI ONTUMI3AIll1, Y TOMY
YUCJIl BUKOPUCTAHHS CKEUJIIHTY, (PIKCOBaHOI TOYHOCTI Ta OJOKOBOIO OOYMCIICHHS,
CIPUSIOTh YACTKOBOMY VCYHEHHIO 3a3Hau€HUX OOMEXeHb. YHACHIIOK IIOTO
apu(pMETHIHE KOAYBAaHHS YCITIIIHO BUKOPHUCTOBYETHCS Y OararboxX CTaHIapTaX, TAKMX
sk JPEG 2000, H.264/AVC ta Bzip2, ne KIOYOBUM 3HAYEHHSM € JOCSTHEHHS
BHCOKOTO PIBHSI CTUCHEHHS 0€3 BTpaTH SKOCTI [5].

TakuM ynHOM, apu(MeTUYHE KOyBaHHS JIUIIAETHCS OAHUM 13 Halle()eKTUBHIIIMX
METO/1B €HTPOIIHHOTO CTUCHEHHS 0e3 BTpar. OcoOIMBO IIIHHUM y CyYaCHHX yMOBax
o0poOku Benukux oOcsriB 1H(OpMaIli, CTaHOBUTh WOTO 3MaTHICTb THYYKO
aJanTyBaTUCS JI0 CTAaTUCTUYHUX XapaKTepUCTUK JoKepena. [lompu TexHIUHY
CKJIQJHICTh pealizailii, CydacHi alTOpUTMIYHI PIIlIEHHS Ta PO3BUTOK OOUHCITIOBATBHIX
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MOTY)KHOCTEH 3MEHIIYIOTb OOMEXKEHHS, SKI paHille CTPUMYBalH IIHPOKE
BIIPOBAKEHHS LILOTO METOLY.
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Abstract

The agro-industrial complex (AIC) of Kazakhstan is a strategic sector for national
economic development, food security, and rural employment. In recent years, domestic
investment in agriculture has increased significantly, supported by government
subsidies, preferential financing programs, and private capital. However, the efficiency
of these investments in terms of boosting productivity, technological modernization,
and value-added remains a subject of debate. This paper examines the effectiveness of
domestic investment in Kazakhstan's agro-industrial complex, with a particular focus
on technological upgrades such as digital farming, precision agriculture, and water-
efficient irrigation. Using official statistics, policy reports, and recent academic
research, the study identifies key trends in investment, assesses the role of
technological transformation, and highlights structural challenges limiting investment
efficiency. The findings indicate that although significant resources are allocated to the
sector, traditional subsidies still dominate over innovation-focused investments,
constraining productivity growth. The paper concludes with policy recommendations
to improve investment effectiveness, emphasizing the need for restructured subsidies,
expanded access to modern technologies, and enhanced value chain development. The
results are intended to inform both academic discourse and policymaking aimed at
improving the long-term efficiency and competitiveness of Kazakhstan's agro-
industrial sector.

Keywords: Agro-industrial complex, investment efficiency, technological
modernization, precision agriculture, digitalization, agricultural productivity, value
chain development, rural development.

Introduction

Kazakhstan's agro-industrial complex (AIC) plays a central role in ensuring food
security, stimulating rural development, and contributing to economic growth. The
sector, which encompasses agriculture, food processing, fisheries, and forestry,
accounted for approximately 4.5% of national GDP and provided employment for over
1.2 million people in 2022. Recognizing its strategic importance, the Government of
Kazakhstan has made the modernization and technological development of the AIC a
national priority, as outlined in the 2021-2030 sectoral development concept. The plan
aims to significantly increase agricultural output, enhance processing capacity, and
promote value-added production.

Over the past five years, domestic investment in Kazakhstan's agro-industrial
sector has grown substantially, driven by state support programs, targeted subsidies,
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and private capital. Investments have primarily focused on modernizing production,
improving infrastructure, and integrating digital and precision farming technologies.
At the same time, the government has introduced ambitious goals to digitalize at least
50% of agricultural production by 2025, expand water-efficient irrigation systems, and
foster innovation through public-private partnerships.

Despite these positive trends, concerns persist regarding the overall efficiency of
investment in the sector. Several studies indicate that while financial resources have
increased, the impact on productivity, sustainability, and value-chain development
remains limited. A significant proportion of public support is still allocated to
traditional subsidies rather than directed toward innovation and technological
transformation. Furthermore, gaps in rural infrastructure, limited access to modern
machinery for smallholders, and underdeveloped agro-processing capacity continue to
constrain the sector's competitiveness.

This paper examines the current state of domestic investment in Kazakhstan's agro-
industrial complex, with particular attention to technological upgrades and their role in
improving efficiency. The research evaluates investment effectiveness, highlights key
challenges and opportunities, and proposes policy measures to enhance the sector's
long-term sustainability and productivity. The findings aim to inform both academic
discourse and policymaking by providing evidence-based insights into how
Kazakhstan can maximize the returns on its investments in agriculture.

Literature Review

The efficiency of investment in Kazakhstan's agro-industrial complex has been the
subject of growing academic and policy interest, particularly in the context of the
sector's modernization and the integration of advanced technologies. Numerous studies
emphasize that increasing financial investment alone does not guarantee higher
productivity or competitiveness unless resources are strategically allocated toward
technological development, human capital, and infrastructure.

Bekbossinova and Doszhan (2025) examined the relationship between
digitalization, investment, and agricultural output in Kazakhstan, finding that while
increased investment correlates with production growth, the statistical significance of
this relationship remains weak. The authors attribute this to the dominance of
traditional, non-productive subsidies over targeted support for innovation. Similarly,
Gabdualiyeva et al. (2024) highlighted that digital transformation in agriculture, though
progressing, is uneven across regions, with only a minority of farms adopting precision
agriculture technologies such as GPS guidance, automated machinery, and drone
monitoring.

The role of technological upgrades in enhancing efficiency has been well
documented in international literature. Research suggests that precision farming can
improve crop yields by 10—15% and reduce water and fertilizer consumption by up to
30% (Emerging Europe, 2024). In Kazakhstan, the government has made substantial
efforts to promote these technologies, aiming to digitalize 50% of the sector by 2025
(Government of Kazakhstan, 2025). Despite these initiatives, challenges such as
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limited rural connectivity, high equipment costs, and a lack of technical expertise
continue to constrain technological diffusion (Menon, 2024).

Nussipali et al. (2025) stressed the importance of developing the agro-processing
sector to maximize value-added within the domestic economy. Currently,
approximately 60% of Kazakhstan's agro-industrial value is generated at the
production stage, while processing contributes only 40%, significantly below levels
observed in more advanced agricultural economies. This underdevelopment not only
reduces returns on investment but also increases dependence on raw commodity
exports.

Policy analyses by international organizations, such as the World Bank (2023),
underscore the need to reform Kazakhstan's subsidy structure to prioritize productivity-
enhancing investments, including infrastructure, irrigation modernization, and research
and development. Furthermore, the Bureau of National Statistics (2024) reports that
while fixed-capital investment in agriculture has grown from 565 billion KZT in 2020
to over 900 billion KZT in 2024, agricultural labor productivity continues to lag behind
other sectors of the economy.

The literature collectively indicates that improving the efficiency of investment in
Kazakhstan's agro-industrial complex requires a comprehensive approach. This
involves not only increasing capital flows but also ensuring that investments are
directed toward technological upgrades, capacity building, and value chain
development. Existing studies provide valuable insights into the structural limitations
and potential of the sector, forming the basis for this paper's assessment of current
trends and future prospects.

Methodology

This study employs a qualitative research design based on the analysis of secondary
data sources to assess the efficiency of investment in Kazakhstan's agro-industrial
complex. The research focuses on evaluating current trends in domestic investment,
the extent of technological upgrades, and their relationship to productivity and sectoral
performance. The methodology combines descriptive statistical analysis with a
comparative review of policy documents and empirical studies.

Data for this research were collected from publicly available official sources,
including reports from the Bureau of National Statistics of the Republic of Kazakhstan,
publications from the Ministry of National Economy, and data from international
organizations such as the World Bank. Academic journal articles, conference
proceedings, and relevant sectoral studies provided additional empirical insights into
the technological transformation of Kazakhstan's agriculture sector.

The research process involved the following steps:

1. Review of investment trends in Kazakhstan’s agro-industrial complex for the
period 2020-2024, focusing on fixed-capital investments, public subsidies, and
financing mechanisms aimed at technological upgrades.

2. Analysis of productivity indicators, including agricultural output growth, labor
productivity, and the adoption rates of digital and precision farming technologies.

22



ECONOMY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

3. Synthesis of policy frameworks, including the 2021-2030 Development
Concept for Kazakhstan's agro-industrial complex, with attention to stated goals for
modernization, digitalization, and investment efficiency.

4. Integration of qualitative findings from recent academic studies to contextualize
challenges and opportunities related to investment effectiveness.

The study also draws on case examples of technology adoption (e.g., advanced and
digital farms, irrigation modernization projects) and international best practices to
illustrate the relationship between investment efficiency and technological
development.

The combination of official statistical data, policy analysis, and academic literature
provides a comprehensive foundation for assessing how effectively domestic
investment contributes to enhancing productivity and competitiveness in Kazakhstan's
agro-industrial complex.

Research and discussion

The agro-industrial complex (AIC) — encompassing agriculture, forestry, fisheries
and food processing — is vital to Kazakhstan’s economy. In 2022 it contributed about
4.5% of GDP and employed roughly 1.2 million people [1]. The government has
emphasized modernizing the AIC through its 2021-2030 development concept, aiming
to double agricultural output and raise processing to 70% of productiongov.kz.
Domestic investment (fixed assets) in agriculture has grown sharply in recent years,
reflecting both public subsidies and private funding. However, questions remain about
how efficiently these investments are used. This paper reviews recent investment levels
in Kazakhstan’s AIC, examines how technological upgrades affect efficiency and
productivity, and identifies challenges and opportunities. Analysis draws on official
statistics and recent studies, and provides policy recommendations for academics and
policymakers.

Current Investment Levels and Effectiveness

Domestic investment in the agro-industrial sector has risen significantly.
Government data show that fixed-capital investment in agriculture (including forestry
and fisheries) increased from 565.4 billion tenge in 2020 to 919 billion in 2024 (see
Table 1) [2]. By comparison, total national fixed investment grew at a similar pace, but
agriculture’s share remains modest (about 3—5% of all fixed investments) [3]. Much of
the financing comes from farmers’ own funds and government budget allocations: in
2024 about 21.6% of total fixed investment was public [4]. Over 2.1 trillion tenge in
state subsidies was allocated to the AIC during 2020-2024, along with low-interest
loan programs and loan guarantees [2]. These measures are intended to spur
modernization (e.g. subsidized purchase of machinery and irrigation technologies).

Table 1 (below) highlights the rise in agriculture’s fixed-capital investment. The
jump from 565 billion in 2020 to over 900 billion by 2023 reflects both expanding farm
investment and a surge in farm machinery and infrastructure purchases. At the same
time, agricultural output has grown: gross agricultural output reached about 8.3 trillion
tenge in 2024, up 13.7% year-on-year [2]. However, productivity remains relatively
low. One recent econometric study finds that investment in fixed agricultural assets has
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had a positive but statistically insignificant effect on output, suggesting diminishing
returns or inefficiency [1]. In practice, a large fraction of support is channeled into
direct subsidies to producers rather than into productivity-enhancing projects [5]. For
example, in 2021 roughly 75% of public agricultural support went to input subsidies
for farmers, with only 25% for investment and innovation programs (much of which
remains unused) [5].
Table 1
Investments in Fixed Assets of Kazakhstan’s Agriculture (2020-2024)
Year | Fixed-capital investment (agriculture, forestry, fisheries), billion KZT

2020 | 565.4 (baseline)

2021 | ~800 (est.; up ~14% over 2020)
2022 | 850.3 (actual)

2023 | 904.3 (stat)

2024 | 919.0 (est.)

Sources — [2-4]

Agriculture’s share of GDP and of employment remains lower than its land
endowment would suggest, and returns on investment are muted. Inefficient use of
resources has been documented: a policy analysis notes “significant state support” in
the AIC, but much of it “is not always used effectively, as most of [the funds] are spent
on direct subsidies and less is channeled to the development of innovation
infrastructure” [5]. Labor productivity in agriculture has climbed (to about 4.2 million
KZT per worker in 2023) but still lags other sectors. In short, while domestic
investment funding is ample and rising, the effectiveness of that investment in boosting
long-term output and efficiency has been questioned [2].

Role of Technological Upgrades in Productivity

Modern technologies are widely recognized as key to raising agricultural
efficiency. Precision agriculture — using GPS-guided equipment, drones, sensors and
data analytics — has been promoted to optimize inputs. International studies suggest
that precision techniques can increase crop yields by 10-15% while cutting fertilizer
and water use by 20-30% [1]. Kazakhstan’s government aims to digitalize 50% of the
AIC by 2025 (up from about 30% in 2023), and significant progress has been made.
Researchers report that nearly all sown area (=24 million hectares) now has digital field
maps [1]. There are roughly 170 “advanced” farms and over 20 “digital” farms
operating in Kazakhstan [1]. These farms use GPS navigation for precise tillage and
planting, unmanned aerial vehicles for monitoring, and fuel-use sensors and electronic
field maps [1]. The benefits of these technologies are beginning to show: pilot projects
in North Kazakhstan, Akmola, Karaganda and Kostanay regions have demonstrated
better water and fertilizer management with higher yields and lower costs [6].
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More broadly, digital platforms and ICT are transforming agribusiness. The World
Bank and Ministry of Agriculture note over 20 digital platforms (e.g. AgroHub,
Smartek, Qoldau) linking farmers, suppliers and buyers. Blockchain is used for supply-
chain transparency and smart contracts to automate transactions [1]. In the financial
sector, improved connectivity enables e-banking and insurance products for farmers.
Recognizing this, Kazakhstan recently launched a $92.4 million World Bank DARE
program to expand rural broadband, since connectivity is essential for modern farming
tools [6]. The government also highlights water-saving tech: by 2023 roughly 455,000
hectares were under drip or sprinkler systems, with subsidies covering up to 80% of
those costs [6]. Such irrigation upgrades reduce climate risk and increase per-hectare
output.

These technological upgrades are contributing to record output. In 2024
Kazakhstan harvested a historic 26.7 million tonnes of grain (up 12.7%) [6]. Crop
production growth (=18.8%) was attributed to increased investment and improved
practices, while livestock outputs (meat, milk, eggs) also rose steadily [6]. Preferential
loans and guarantees have encouraged farmers to adopt new machinery and
technologies [2]. For instance, access to 5% loans and 85% loan guarantees has
facilitated purchases of GPS-equipped tractors and drip systems, which in turn boosts
efficiency [2]. These examples show how targeted financing for technology can raise
productivity.

Challenges and Opportunities

Despite progress, significant challenges remain in improving investment
efficiency. First, inefficient subsidy structure: as noted, a heavy focus on input
subsidies provides quick relief to farmers but does little to build capacity or innovation
[5]. Weak incentives for private R&D and low commercial interest have resulted in
only about 5% of farms using truly innovative production technologies, according to
one study [5]. There is also an imbalance in the agri value chain: about 60% of the
sector’s value comes from farm production while only 40% comes from processing,
far below advanced countries. This underdevelopment of processing means that
domestic producers capture less of the final product value. For example, the U.S.
creates ~85% of food value in processing, whereas Kazakhstan still loses much margin
due to low-tech storage, packaging and marketing [5].

Second, infrastructure and climate constraints limit returns on investment. Much of
Kazakhstan’s farmland is remote with poor roads and irrigation. Underdeveloped
logistics and storage lead to post-harvest losses. The country’s continental climate
brings frequent droughts and heatwaves, making agriculture risky. Without modern
irrigation and drought-resistant seeds, investors may be wary. Relatedly, skills and
institutions are gaps: rural labor often lacks technical training to operate high-tech
machinery, and the institutional framework (e.g. extension services, quality standards)
is still evolving [1, 7]. Weak intellectual property protection and regulatory uncertainty
also discourage firms from investing in local R&D.

Nevertheless, opportunities are ample. Vast arable land (over 215 million ha) and
a strategic location on export routes mean Kazakhstan can serve global markets [6].
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Shifting to higher-value crops (oilseeds, fruits, vegetables) and promoting
organic/green technologies opens new markets. The government’s 2030 Concept
emphasizes diversification and sustainability [6]. International partnerships are already
boosting capacity: for example, Coca-Cola built a $55.2 million Shymkent plant,
PepsiCo and Carlsberg are co-investing ~$500 million in a new facility, and Turkey’s
Alarko is building a $152 million greenhouse [6]. These projects not only bring capital
but also modern processing technology and management practices. The recent
assignment of $4 billion to domestic fertilizer production will reduce import
dependence and improve yield prospects [6].

In short, the efficiency of investment in the AIC is contingent on overcoming
structural hurdles. Investing more smartly in technology and value addition is key. The
existing trend toward digital farms and precision methods is positive, but scaling them
requires better credit, training and reform of subsidy programs. On the financing side,
although credit programs have expanded, the Development Bank of Kazakhstan (DBK)
notes that the agriculture sector has historically received only ~6% of its lending [8].
Mobilizing additional resources (including foreign and concessional funds) for agri
projects remains an opportunity. Meanwhile, tackling land and water management
issues (e.g. improving irrigation infrastructure) offers high returns: the government’s
water-saving incentives and pivot away from water-intensive crops could significantly
raise productivity in semi-arid regions []6.

Policy Recommendations

To enhance investment efficiency in Kazakhstan’s AIC, the following actions are
recommended:

» Rebalance subsidy and credit policies: Shift support from broad input subsidies
toward targeted investment grants and loans for technology adoption. For example,
incentivize precision farming equipment by subsidizing only approved modern
machines, and expand the successful 5% loan program []2. Introduce performance-
based subsidies (e.g. by yield improvement or environmental criteria) rather than flat
payments. Strengthen loan guarantee schemes for agri-tech SMEs to attract private
capital (e.g. expand coverage beyond the current 85% maximum).

 Strengthen extension and training: Develop rural extension centers and mobile
advisory services to train farmers in new technologies. Expansion of institutions like
the Shortandy and Kostanay hubs (mentioned as training centers) should continue [5].
Digital literacy programs (e.g. as the DBN research suggests) are crucial for effective
tech use [1]. Partnering with universities and private tech firms can accelerate
knowledge transfer.

» Improve infrastructure: Invest in rural logistics (roads, grain elevators, cold
storage) to reduce post-harvest losses and link farmers to markets. Continue scaling up
irrigation modernization (as current programs do) to mitigate drought risk. Explore
public-private partnerships for infrastructure projects (e.g. mechanized irrigation,
renewable-powered pumps) to leverage both state funds and private efficiency.

* Promote processing and value chains: Encourage agro-processing investments
to capture more value domestically. This can be done through special economic zones
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or tax incentives for food processors, and by supporting cooperatives that aggregate
produce for processing. Investments in cold-chain and packaging technology will raise
export potential. The goal of 70% processing by 2030 requires channeling some
agricultural investment into rural industry (e.g. small-scale processors, food hubs).

» Attract targeted foreign investment: Continue showcasing successful agri-
investment projects and easing land-lease regulations for foreign operators. Strategic
FDI (like PepsiCo, Alarko examples) brings technology spillovers. The state could co-
finance demonstration farms with foreign partners (for example, a joint venture
precision farm). Transparency and clear rules will help attract responsible agribusiness
investors.

* Monitor and evaluate outcomes: Establish metrics and regular assessments of
investment efficiency (e.g. output per tenge invested) and tie policy adjustments to
results. Data-driven policy-making — building on the work of Bekbossinova and others
— can identify which investments yield the highest productivity gains. The statistical
agencies should publish annual capital investment breakdowns by technology
categories to inform stakeholders.

These recommendations aim to align resources with productivity gains and long-
term competitiveness. Kazakhstan’s policymakers have already signaled a shift toward
smarter support (for instance, expanding digital platforms and environmental goals)
[5]. Continuing this trend, with an emphasis on accountability and innovation, should
help ensure that domestic investment truly uplifts the agro-industrial sector.

Conclusion

Domestic investment in Kazakhstan’s agro-industrial complex has been substantial
and growing, driven by state programs and farmer spending. Nevertheless, the
efficiency of this investment hinges on how it is allocated. Current evidence suggests
that while investment levels are rising, much of it still flows into traditional subsidies
with limited productivity effects [5]. Technological upgrades — from precision farming
to digital platforms — offer a clear path to higher efficiency and output. Kazakhstan has
made significant strides in farm digitalization and record harvests, but scaling these
gains requires overcoming infrastructural, institutional, and financial challenges. For
academics and policymakers alike, the priority should be to ensure that new
investments maximize yield, quality and value-added. By reorienting support toward
innovation, value chains, and human capital, Kazakhstan can transform its agro-
industrial sector into a more efficient and competitive system that meets national and
global demand.
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HAPPOBA TPAHCPOPMANIA AK YHHHHUK
HIABUIEHHA CTIMKOCTI EKOHOMIKHA 10
I''BPUJHUX 3AT'PO3

I'ypunk Anapii Bosogumuposuy,

acripanT kadeIpu MmyOJIYHOTO YIPABIIHHS Ta aIMIHICTPYBaHHS,
3akiaay BUIIOI OCBITH

«YuiBepcutet Kopomns Jlanuna»

M. [BaHo-®DpaHKiBCHK, YKpaiHa

VY cydacHMX yMOBax mio0ani3alli Ta HApOCTaHHS T€ONOIITUYHOI HAIIPYTH IepKaBU
BC€ YAaCTIIIE CTUKAIOTHCS 3 HOBUM P13HOBUIOM BUKJIMKIB — NOPUIHUMHU 3arp0O3aMH, SKi
MOEHYIOTh KiOep-aTaky, 1HQOpMaliiiHI oneparii, eKOHOMIYHUI IIAHTAXX Ta 1HIII
HETpaJAMIIIIiHI METO/IM BIUIMBY. YKpaiHChbKa €KOHOMIKA, 1110 IepedyBae il MOCTIHHUM
THCKOM 30BHIIIIHIX arpeCMBHHUX (PaKTOpiB, MOTpeOy€e BUCOKOTO PIBHS CTIMKOCTI Ta
3IaTHOCTI OIEpaTHUBHO pearyBaTd Ha CKJIaJHI KomOiHOBaHi 3arposu. lludposa
TpaHcdopmarliss BUCTyIIA€ OJTHUM 13 KIIOYOBUX YMHHHUKIB MiABUIICHHSI €KOHOMIYHOI
CTIMKOCT1, OCKUJIBKM BOHa J03BOJISI€E CTBOPIOBATH aJalTHBHI, ACIEHTpasi3oBaHl M
aBTOMAaTHU30BaH1 CUCTEMHU YIPABIIIHHS MPOLIECaMHU.

Boanouac npouec nudposizalli cynpoBOIXKYETHCS HOBUMHU BPa3JIMBOCTAMH — BiJ
371aMIB KPUTHYHOI 1H(QPACTPYKTypH 1O BUTOKIB KOH(1AeHIIIHOI 1HpopMmarlii. Bigrak
3aBAaHHsA 3 (OpMyBaHHS HU(PPOBOTO IIUTA, 3aTHOTO NPOTUIIATH K Ki0epaTakam, TaK
1 1HGopMaUiiHUM JuBEpCiAM, HaOyBae KPUTUYHOrO 3Ha4eHHS. B VYkpaiHi Bxe
peaizoBaHO HU3KY 1HIIATUB y c(epl eIEeKTPOHHOrO YpsyBaHHS, e-1HPpacTpyKTypHu
Ta 3aMpoBaJ)KEHHS LU(PPOBUX CEPBICIB, MPOTE IX IHTErpaliss B €IUHY CHUCTEMY
HalllOHAJIbHOI O0€3MEKU 3AIUIIAETHCS HEMOBHOIO.

Cepen ximodoBHX Oap’epiB Ha NUIAXY JO0 CTIMKOI IUMPOBOI EKOHOMIKH —
TEXHOJIOTIYHE  BIJICTABAaHHS YAaCTHMHH  TPOMHUCIOBHX  CEKTOPIB, HEIOCTAaTHS
KkBamidikaiis KaapiB, ¢GparMeHrailisi peryJsTOpHOTO CepeloBHIla Ta Opak
KOMILJIEKCHOTO HAaIlIOHAJILHOTO CTaHJapTy Kibepoesneku. OKpeMo BapTO BUOKPEMHUTH
HECTa4dy I1HBECTHULIM y TiOpuaHy 0OOpoHY B IM(POBOMY MPOCTOpI Ta CIAOKICTh
MIKB1JJOMY0i KOOPIMHAIIII.

MeTor0 JOCHIIPKEHHST € BU3HAYEHHS poiii HUPOBOi TpaHchopMmamii K
CUCTEMOYTBOPIOBAJIBLHOIO YMHHHMKA E€KOHOMIYHOI CTIMKOCTI Y KOHTEKCTI T1OpUIHMX
3arpo3, BUSBJICHHS CTPYKTYPHHUX MEPEIyMOB JIs BIPOBAHKCHHS IIU(PPOBUX PIIICHb,
OILIHKA IHCTUTYI[IHHUX MPaKTUK Ta (HOPMYIIIOBAHHS HANpPAMIB JEP>KaBHOI MOJITUKH,
31aTHOI MIHIMI3yBaTH PU3UKH Ta MOCUIIUTH aIallITUBHICTh EKOHOMIKH.

['OpuaHi 3arpo3u MOEAHYIOTb HHU3KY 1HCTPYMEHTIB BIUIMBY, CEpell SKHX
kibepomnepaiiii, iHGOpMartliiiHi KammnaHii, EKOHOMIYHI CaHKIIIi, ca00TaXx BUPOOHUIMX
MPOIIECIB, MAHIMYJIAIIS EHEPTOMEPEKaMHU Ta KPUTHIHOIO 1H(PpacTpykTyporo. Boru He
OOMEXYIOThCS TPAIUIIMHAMH BIMCHKOBUMHU [ISIMH W BUKOPHUCTOBYIOTH CIAOKOCTI
U(POBUX CUCTEM JJIsi OCATHEHHS MOJITUYHMX YW €KOHOMIYHMX Iiitei. CydacHi
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1 poB1 TEXHOJIOTII, 3 OAHOTO OOKY, CTBOPIOIOTH HOBI BEKTOPH aTaku, a 3 1HIIOTO —
HaJal0Th MEXaHI3MHU JICTEKIl1, aHaII3y Ta pearyBaHHs Ha OararopiBHEB1 BUKIUKH.

Po30ynoBa criiikoro 1upoBOro cepenoBUIlla BKIIOYAE TMOMIMPEHHS XMapHHUX
matrpopM 13 BHCOKHM PIBHEM CETMEHTAIlli JIOCTYIy, BHUKOPHUCTAHHS OJIOKYCHH-
TEXHOJIOT1IA Yy JaHIforaX MOCTa4yaHHs, 3alpOBA/KEHHSA IITYYHOTO IHTEJEKTY JUIs
IIPOTHO3YBAaHHS 3arpo3 1 aHoMmaiid, a Takoxk 1HTerpaiiro iHTepHery pedeit (IoT) y
CHUCTEMH MOHITOPUHTY KPUTUYHUX 00’ €KTIB.

[udpoBa CTIHKICTh € HEB1I'€MHOIO CKJIAJOBOIO OE3MEKM Cy4YacHOi JAEpKaBU Ta
e(peKTUBHOrO (DYHKIIOHYBAHHS €KOHOMIKM B yMOBaX TiOpMAHHX 3arpos. li
TEXHOJIOT1YHY OCHOBY CTaHOBJISITh XMapH1 CEPBICH Ta PO3MOJIiJIeHE 30epiranHs 1aHuX,
110 3a0€e3MeUy0Th MacIITa0OBaHICTh, pE3ePBYBaHHS Ta ABTOMATU30BAHE BiTHOBJICHHS.
['eorpagiuyHo po3HECEHI AaTa-LEHTPU MIHIMI3YIOTh PU3HK OJHOYACHOTO BHUBEIEHHS 3
naay BCl€l IHPPACTPYKTYypH, TOA1 SIK OaraToOpiBHEBUM 3aXUCT HA OCHOBI apXiTEKTypHU
Zero Trust Ta mmdpyBaHHs in-transit 1 at-rest rapanTyoTh 0e3neky goctymy. L tyunmnii
IHTEJIEKT 1 aHaJIITUKA BEJIMKUX JaHUX CIYTYyIOTh OCHOBOIO NMPOAKTUBHOTO BUSBIICHHS
Kibep3arpo3: MallMHHE HaBYaHHS JT03BOJISE 1IeHTU(DIKYBaTH aHOMAaJTii, He 3a()iKCOBaH1
B CHUTHAaTypHUX 0a3ax, 1 NPOTHO3YBaTHM BEKTOpU arak. I[HTepHEeT pedeil 1 ioro
npomucnoBuit BapianT (IloT) migBuiyoTh €EeKTUBHICTD JIOTICTUKU, EHEPTETUKH Ta
TPAHCIOPTY, ajieé BOJHOYAC YCKIIQIHIOIOTh 3aXUCT 1HQPACTPYKTypU. TyT KPUTUUHO
BXUIMBUMU € CTaHJApPTH 3aXMILEHOTO 3 €HAaHHA, CEpTU(IKallisi Ta CErMeHTalls
MepexK. Y CBOIO uepry, OJOKYEHH-TEXHOJOTII B JIAHIIOTaX MOCTAYaHHS TapaHTYIOTh
IICHTUYHICTh TPaH3aKUIA 1 3amo0iraloTh (anbcudikamisiM, 3HIKYIOUU pPU3UKA
caboTaxy.

[HCTUTYIIMHA CTIMKICTh 0a3yeThCsl Ha KOOPAMHAINT ypsily Ta CTpaTeriyHOMY
riaHyBaHH1. HeoOXiTHUM € CTBOpPEHHSI MDKBIOMYO1 pajin 3 Kibep- Ta iH(popmaliitHoi
oesneku npu PHBO, 3arBepmkeHHs HallOHaJIbHOI cTparerii uudpoBoi Oe3meku 3
YITKUMH 1HAMKaTOpaMu €(QEeKTUBHOCTI ¥ pPO3MOALIOM BiANOBIAAIBHOCTI MIX
JepOpraHaMd Ta [PUBaTHUM CEKTOPOM. 3aKOHOAaBue 3a0e3MEeUeHHS Mae
OXOIUTIOBAaTH  IMIUIEMeHTaIio  J(upekrusu €C NIS2, CTaHJIapTH3AIli 0
kpunrorpadiunoro 3axucty BianoBiaHo A0 ETSI ta mixxunapomuux aHopm (ISO/TEC
27001/27002), a TakoX BIPOBAKEHHS 000B’ I3KOBOTO ay/IUTy O€3IMEKH /ISl KpUTUIHOL
iHppacTpykrypu [1]. BaxauBuUM eIEMEHTOM € PO3BHUTOK IyOJ1YHO-IIPUBATHOTO
naptaepctBa (PPP), mo mnepenbauae crminbHe (iHAHCYBaHHS OCTIIKEHb, OOMIH
iHpopmariero npo 1HuUAeHTH 4epe3 CERT Ta cninbHi TpeHyBanHs. [lapanenbHo
HE0OX1AHO pO3BUBATH JIIOACHKUI KamiTan y cepi uudpoBoi Oe3neKu: 3arpoBaIKeHHs
OCBITHIX TIPOrpaM B YHIBEPCUTETAX, AKaJAEMIsIX JI€p>KaBHOTO YIpaBiiHHS, Oi3Hec-
iHKyOaTopax, a Takox wmixHaponHa ceptudikamis (CISSP, CEH, CISM) nns
Nep>KaBHUX CITY>KOOBIIIB, BIJIMOBIAATBHUX 32 KIOEP3aXUCT.

CoulanbHO-eKOHOMIYHA ~ CTIMKICTh  mependadae  afekBaTHE  (IHAHCYBaHHS
udpoBux TpaHnchopMalliii: HalaHHS TPAHTIB 1 MUIBTOBUX KPEIUTIB HA MOACPHI3AIlIIO
IT-indpacTpykrypu, 3amyck «kidep-kpenutaux giHii» 11 MCII, a Takok CTBOpEHHS
MOJIATKOBUX CTUMYJIB i iHHOBaIid y cdepi Oesmeku. [linBumenns mudposoi
IPaMOTHOCTI HaceJeHHs 1 PopMyBaHHS JOBIPH 10 €JIEKTPOHHHUX CEPBICIB € KPUTUIHO
BaxuBuMu [1]. Tndopmartiitni kammnanii 3 KiOepriri€eHu, PO3MIUPEHHS €JIEKTPOHHOT
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inenTudikamii uepesz BankID i MobilelD cripusitoTs miBUIIIEHHIO 3arajJbHOT CTIHKOCTI
CYCH1IbCTBA.

[udposa cTiiiKicTh HaJae CHCTEMHI IMepeBard, 30KpeMa 3MEHIICHHS 4Yacy
BUSBIICHHS Ta pearyBaHHs Ha 3arpo3d 3aBISKH BUKOPUCTaHHIO Al-MOHITOpHHTY,
MIIBUINCHHS HAIIMHOCTI KPUTHYHOI 1H(GPACTPYKTYpH uepe3 XMmapHi IiaTdhopmu,
3aXMCT JIAHIIOTIB TOCTA4aHHS 3aBASKU  OJOKYEHH-PIIICHHSM, IOKpAIlECHHS
MiXkceKkTopalibHO1 KoopauHartii yepe3 CERT, a Takox gopmyBaHHS colLliaJIbHOI JOBIpU
10 nudpoBUX AepKaBHUX TOCIYT. J[ONUIEHOIO € peai3allis MOoeTamHol JOPOKHBOT
kaptu: y 2025-2026 pokax — npuitHsaTTa 3akony «IIpo nmdpoy 6e3meky i CTIHKICTbY,
immuiemenTartig NIS2 ta ISO/IEC 27001 [2]; y 2026—2027 — cTBOpeHHSI AepKaBHOTO
CERT Ta po3bynoa xmapsoi miathopmu UA-Gov Cloud; y 2027-2028 — 3anyck Al-
aTdhopMu 1S aHai3y Kibep3arpo3s Ta iHTerpailis 3 eBporneicskoro cucteMoro CERT;
y 2028-2030 — BIpoBaJKe€HHS OJOKYECHH-IHCTPYMEHTIB JJIsl JIOTICTHKHU, KPEIUTHUX
ninii g MCII ta 3anyck nutotHuX npoektiB PPP; 3 2030 poky — oliiHKa pe3yJibTaris,
KOPEKIIisl cTpaTerii Ta MaciTabyBaHHS pIIIEHb HA PEriOHATLHOMY piBHI. Takuii miaxina
703BOJIIE YKpaiHi HE JIMIIE aJanTyBaTHCS JI0 HOBMX BUKIMKIB, a M CTaTd JiJAepoM
udposoi 6e3neku y Cxigniit €Bpori.

Taxum unHOM, [{udpoBa Tpanchopmaiiisi B yMoBax MOIIUPEHHS TOPUTHUX 3arpo3
CTa€ CTpaTeriYHUM IHCTPYMEHTOM ITiJIBUILIEHHS CTIMKOCTI HAI[lOHAJIHHOI €KOHOMIKH.
BnpoBamkeHHss xMapHuX 1mi1aTdopM, MTYYHOTO 1HTENIEKTY, OJOKYEHH-TEXHOIOTIH Ta
loT-3axucty A03BOJII€E MIHIMI3ZYBaTH BpAa3JIMBOCTI KPUTUYHOI 1H(GPACTPYKTypH W
JAHUIOTIB TocTayaHHsA. KIirodoBOIO MepeayMOBOIO YCIIXYy € CTBOPEHHS A1€BOL
3akoHonaByoi 0Oa3u Ta HezanexHoro CERT-oprany misi koopauHanli pearyBaHHS.
[TyGniuHO-TIpUBaTHE TAPTHEPCTBO 3a0€3MEUUTh CHHEPril0 PECcypciB JAEp)KaBU Ta
0i3Hecy, a PO3BUTOK KaJIpOBOTO TMOTEHI1aly — BHCOKHUH pPIBEHb EKCIEPTHU3H.
CoulanpHi 1HII[IaTUBY 3 T1ABUIIEHHS HU(POBOI IPaMOTHOCTI CIPUSITUMYTh 3pOCTAaHHIO
JIOBIpU HaceJeHHs 10 HMU(GPOBUX CEPBICIB. Yce 1€ B CyMi 3a0€3MeUYUTh CKOPOUYCHHS
yacy BHSBIICHHS aTak 1 ITJABUIIUTH CIPOMOXKHICTh EKOHOMIKH JI0 IIIBHUIKOTO
BiHOBJEHHS. [{lopokHs kapTa pedopM Hajae MOETAMHUM aJrOPUTM BIIPOBAKEHHS
KOMILUIEKCHHX pitieHb. OTxe, 1udpoBa TpaHchopMallis € He JIUIIE TEXHOJIOTIYHNM, a
W THCTUTYIIMHUM YMHHUKOM 3a0€3MeYeHHS €KOHOMIYHOI O€3MeKH B yMOBAaX HOBUX
BUKJIHKIB.
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IHTEI'PALIISI YKPATHU B € JMHUM IU®POBUN
PUHOK €C: IEPCIIEKTUBHU TA HEOBXIJIHI
CTPYKTYPHI TPAHC®OPMAIIII

MoanaBuyk Ouier BaJsepiiioBuy,

acripanT kadeIpu MmyOJIYHOTO YIPABIIHHS Ta aIMIHICTPYBaHHS,
3akiaay BUIIOI OCBITH

«YuiBepcutet Kopomns Jlanuna»

M. [BaHo-®DpaHKiBCHK, YKpaiHa

[udpoBa Tpanchopmallisi EKOHOMIKM CTajla BHU3HAYAJIBHOIO TEHJCHIIEIO
CYy4acHOTO MI00aJIbHOTO PO3BUTKY, 1 €Bponelcbkuil Coro3 BUCTYMAE OJHUM 3 JI1JIEPIB
urdpoBoi 1HTErpauii. ¥ n1boMy KOHTEKCTI (popMyBaHHsI €IMHOTO HU(PPOBOTO PUHKY
€C (Digital Single Market, DSM) ctano crpaTeriuHuM HampsMoM Jij1si 3a0e31eUeHHS
€KOHOMIYHO1, TEXHOJIOTIYHOI Ta IHCTUTYIIIHHOT B3a€MOJIIi MIX Jep KaBaMU-4JICHAMU
[4]. dns Ykpainu, sika B3sijia Kypc Ha ITIMOOKY €BPOIHTErpallilo Ta BiAKpUTE IUGpPOBE
ciBpoOITHULTBO 3 €C, TUTaHHS BXOIKEHHS JJ0 €JUHOTO LIM(PPOBOTO MPOCTOPY MAE HE
JIUIIIE €KOHOMIYHE, a 1 TIOJIITUYHE, TEXHOJIOT1YHE Ta COIlialbHE 3HAUCHHS.

Hapasi VYkpaina Bke mocsria MeBHOTO NpOrpecy y rapmoHizaiii 1udpoBoro
3aKOHOJIaBCTBA, PO3BUTKY EJIEKTPOHHOTO YpsIyBaHHS Ta LU(PPOBHUX CEPBICIB, OJHAK
3aJIMIAETHCSA HHU3KA KPUTHYHUX BHKIMKIB. J[0 HMX Hamexarh (parMEeHTOBaHICTb
uudpoBoi 1HPPACTPYKTYpH, HEPIBHUNA AOCTYN 10 HUPPOBUX MOCITYT, HEAOCTATHIN
piBeHb KiOepOe3neku, ciIabKuii pO3BUTOK LU(PPOBHUX KOMIIETEHILIA Ta OOMexeHa
y4acTh MaJIOTO 1 CepeaHBOro O13HECYy B ITU(POBI €KOHOMIIII.

Oco0OmuBoi yBaru moTpedye TpaHcopMallisi PETYISITOPHOTO CepeoBUIIA
BIIMOBIHO /0 acquis communautaire y cdepi 1udpoBUX TOCTYT, €IECKTPOHHOT
KoMepiii, KOH(IICHIIMHOCTI JaHWX Ta INTy4YHOTO iHTeNekry. KpiMm Toro, mns
MMOBHOIIIHHOI 1HTerpartii B €L{P HeoOXi1He M ABUINCHHS 1HBECTHUIIHHOT TPHUBAOIMBOCTI
IT-cexTopy, cTHUMyNTIOBaHHS I1HHOBAIIHOI MISUIBHOCTI Ta PO3BUTOK IU(POBOTO
MIATPUEMHHUIITBA. BaXKITMBO TaKOXK YCYHYTH AUCTIPOTIOPIIIT MK perioHaMu YKpaiHu B
KOHTEKCTI UG POBOI 1HKIIIO311. YCe 1€ BUMarae CTpyKTypHOI MOJIEpHI3aIlli EKOHOMIKH,
aJMIHICTPaTUBHOI JeIeHTpati3allii, MiABUIICHHS U(PPOBOI TPAMOTHOCTI Ta 3MIHU
YIPaBIIHCHKUX MOJENEH.

Buxonsiun 3 akTyanapbHOCTI 3a3Ha4eHOi MpOOJIEeMH, METa HAIIOTO JOCIHiIKCHHS
MOJIATAE y BUSIBICHHI TIEPCIIEKTUB 1HTETpallii YKpaiHu A0 €IMHOTO HU(POBOTO PUHKY
€C Ta BHM3HAUCHHI KJIIOYOBHX CTPYKTYPHUX TpaHchopMalliid, HEOOXITHUX IS
e(eKTUBHOI peai3allii [IbOTO MPOLECY.

Bnacue interpanis Ykpainu no €auHoro nudposoro punky €C nependadae He
JUIIE TOCTYNOBY TapMOHI3AIlil0 3aKOHOMABCTBa, a W TIHOOKY TpaHCHOpMAIito
HaIllOHAJTBHOI HUQPPOBOT 1HGPACTPYKTYpH, PUHKY HUQPPOBUX TOCIYT, MEXaHI3MIB
JIEP>)KaBHOTO PETYIIOBAHHS Ta 1HCTUTYIIMHOTO cepenoBuia. OCHOBHUM KOHIICTITOM
€1IP € ctBopenns npocTtopy 0e3 BHYTpimHIX 1TU(poBUX O6ap’epiB, 1€ 3a0€3MeTy€EThCS
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BUTBHUH pyX MU(PPOBUX TOBAPIB, MOCIYT, KaIliTady Ta IaHUX, a TAKOXK BUCOKUH PIBEHb
JIOBIPH JI0 OHJIaH-OTIepallii.

3 omIsiy Ha €BPOIHTErpalliiiHl IparHeHHs, YKpaiHa npueaHaIacs 10 1HIIaTUBU
EU4Digital, a Takoxk 10 okpeMux eneMeHTIB moimituk DSM, 30kpema, y 4dacTuHi
€JICKTPOHHUX JIOBIPUMX TOCHIYT, €JICKTPOHHOI iaeHTHdIKaIli, 1u(poBOi TOPripii,
u(GPOBOTo MIAIPUEMHHIITBA Ta €JIEKTPOHHOrO ypsayBaHHs. [Ipuiinarra Ykpainoro
3akony «IIpo enexkTpoHHl KomyHikaiii» [3], po3OymoBa muiarpopmu «/is» Ta
cTBopeHHs: MiHictepcTBa 1upoBoi TpaHchOpMaIlli CTaly MEPIIMMH KPOKaMH Ha
HUIAXY 0 peamizalii inTerparii 3 mudpposuM puHkom €C.

OpHak HasBHI KpPOKM MAalOTh CTAaTH OCHOBOIO [UJISl TIHOMIOT CTPYKTYPHOI
tpancdopwmarii. ITlo-mepmie, HeoOXigHO 3a0e3MeUnTH CHUHXPOHI3ZAI0 ITU(POBOI
1H(paCTPYKTypH 3 €BpoNecbKUMHU cTaHAapTaMu. L{e Bkitouae po30ynoBy mepexi 5G,
MOCUJICHHSI JOCTYMHOCTI IIMPOKOCMYTOBOTO I1HTEPHETY (OCOOJMBO Y CUIBCHKHUX
perioHax), iHTerpauito y TpaHc'eBponeicbki Mepexi TenekomyHikamii (TEN-
Telecom) Ta cTuMysIOBaHHS CTBOPEHHS LIEHTPIB 0OPOOKHU JaHUX BIAMOBIIHO 10 HOPM
€C om0 eHeproePeKTUBHOCTI Ta 3aXUCTY JaHUX.

[To-npyre, NpIOPUTETHUM HANPSIMOM € TapMOHI3AIlS PEryISITOPHOTO TOJIA.
3o0kpema, YkpaiHa MOBHHHA IMIUIEMEHTYBaTH OCHOBHI akTu €C y cdepi eneKTpOHHOT
komepuii, nudpoBux punkiB (Digital Markets Act), mudpoBux mnocmyr (Digital
Services Act), ki6epOesneku (Cybersecurity Act), 3aXHCTy MEepCOHATBHUX JTaHHUX
(GDPR) Ta iHTenekTya’dpbHOI BJIacHOCTI. be3 mMOpuUBEAEHHS HaIIOHAIBHOTO
3aKOHOJIAaBCTBA y BIJMOBIIHICTH O acquis communautaire mojiabliia iHTerpaiis oyze
yckiIagiHeHow. OcoO0MMBO BaXKIJIMBO 3a0€3MEUUTH HE3aJEKHICTh HAI[IOHATBHOTO
peryisiTopa €JeKTPOHHUX KOMYHIKAIld, MpOo30pICTh JIIEH3YBaHHS, 3aXUCT TpaB
KOPUCTYBau1B 1 KOHKYPEHIIIIO B TEJIEKOMCEKTOPI.

[To-TpeTe, eKOHOMIYHA 1HTErpailisi BUMAara€e CTUMYIIOBaHHS LU(PPOBOTO
MINPUEMHUIITBA Ta 1HHOBaIi. CTBOpEHHS MOAATKOBUX CTUMYIIB Jyuisi IT-komnanii,
MiATpUMKa cTapTamiB, (¢GiHaHcyBaHHS R&D TpoekTiB, 3amydeHHs BEHUYYPHOTO
KaliTajly, PO3BUTOK KJIACTEpiB Ta HAyKOBO-TEXHOJOTIYHUX TMapkiB. Bce 1e €
nepenymMoBamMu i ajganTaiii 1o BuMor 1udposoi exoHomikun €C. Ykpaina mae
3HaYHUM Jrofcbkuit Kamitan y chepi [T, ogHak ioro moTeHirian He BUKOPUCTOBY€ETHCSA
MOBHOIO MIpor0 uepe3 Opak ¢iHaHCyBaHHS, HECTaOUIBHICTh EKOHOMIYHOTO
CEpelIOBHUIIA Ta THCTUTYIIMHY HEBU3HAUYCHICTD.

[lo-uyeTBepTe, BaXJIMBO 3a0€3MEUUTH UU(POBY 1HKIIO31I0 Ta MIJBULIECHHS
nudpoBux HaBU4OK. 3rigHo 3 octanHiMu ganumMu DESI (Digital Economy and Society
Index), OulblIiCTh TpOMaJsH YKpaiHM HE BOJIOAIIOTH 0a30BUMH LU(DPOBUMU
HAaBMUYKAMH, & B OKPEMHUX PEriOHAX CIOCTEPIraeTbcsi KPUTUUHUI piBeHb UMPOBOI
HepiBHOCTI [5]. Peamizanis HaiioHaJlbHOI mporpaMu IUGpPOBOi OCBITH, 1HTErparis
HM(POBUX KOMIETEHTHOCTEM Yy IIKUIBHY Ta YHIBEPCUTETCHKY OCBITY, a TaKOX
HAaBYaHHS JIEP)KaBHUX CIYXKOOBIIIB € OOOB’SI3KOBUMH TepenyMoBamMu €(EKTUBHOI
nudposizariii.

[To-’siTe, Ge3neka nudpoBOTro MPOCTOPY Ma€ CTATH HAIIOHAIBHUM ITPIOPUTETOM.
VYyacte Ykpainu B mporpami Digital Europe mo3BonuThs HE nuie iHTErpyBaTucs B
€IMHI MexaHI3MU KibepOesnieku €C, ane W BOPOBAJAUTU Cy4YacHI IHCTPYMEHTHU
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MOHITOPMHTY Ta 3aXHUCTy KpUTUYHOI iH(pacTpykTypu. llapanenbHo HeoOXigHO
CTBOPUTHU MPABOBI rapaHTii AJi TPAHCKOPJOHHOI Nepeaayl JaHUX, PO3BUTKY XMapHHUX
CepBiCiB Ta 3a0e3MeueHHsl I0BIpH B IIU(DPOBUX TPaH3aKIIIAX.

[To-mocre, interpaiiss B €1IP Bumarae akTuBHOI ydacTi YKpaiHu B UuppoBii
JUTIJIOMATIi Ta €BPOINEUChKUX 1HCTUTYIIIMHUX MexaHi3Max. lle mepenbauae He muiie
y4acTh y Alano3i MoA0 MOJITUKHU IUGPOBOTrO MEPEXOy, a M JOCTYII JJO €BPONEHCHKHUX
nporpam ¢inancyBanHs (Horizon Europe, EU4Digital, Connecting Europe Facility),
CHUTBHUX JOCHTIIKEHb Ta TpaHCepy TEXHOIOT1i.

Crnig Takok BpaxyBarh (DiCKaibHI, aAMIHICTpATHBHI Ta COIialdbHI HACTIIKA
nugpoBoi Tpanchopmanii. OmudpyBaHHSI EKOHOMIKH MOXE TPHU3BECTH J0
nepepo3noiTy poOoYuX MICIb, aBTOMATH3AIlli MPOIIECIB, 3MIHH CTPYKTYPH MOJATKIB
Ta HOBUX BUKIHUKIB y cdepi 3aiiHATOCTI. ToMy BKpail BaXXJIUBUM € BIPOBAKEHHS
MOJIITUKH CIPABEJIMBOTO NEPEXOAY, MIATPUMKU MAJIMX MIANPUEMCTB Ta MOAEPHI3alli
IHCTUTYIIHA COLIAJIBHOTO CTPaXyBaHHSI.

3pemrtoro, iHTEerpaiis 70 DSM — 11e He Juiie CyKyNnHICTh TEXHIYHUX 11, a HOBUN
€Tan 1HCTUTYIIMHOTO Ta €KOHOMIYHOTO PO3BUTKY, KU BIJIKpUBA€E Mepes] YKpPaiHOIO
MO>KJIMBOCTI CTaTH MOBHOLIIHHOIO YaCTUHOIO €BPONEHCHKOrO HU(PPOBOTO MPOCTOPY,
MOCUJIUTH  KOHKYPEHTOCHPOMOXKHICTb, IMPUBAOUTH IHBECTHII Ta CIPHUATH
MOJIepHi3allii BCiel HaIlloHAIbHOT EKOHOMIKH.

[aTerpanisa Ykpainu 10 eauHoro mudposoro pudky €C € cTpareriyHuM HanpsiMoM
MOJICpHi3allll HaI[lOHAJIBHOI EKOHOMIKM Ta HEBIJI'€MHOI0 CKJIQJIOBOIO IIPOIIECY
eBpoinTerpaiii [2, c. 7]. Lleit npouiec nependavdae He JAUIIE TapMOHI3alliio HU(PPOBOTO
3aKOHOJIABCTBa, @ W CTPYKTYpHY TpaHc(opmallito 1HOPaCTpyKTypH, PEryisiTOPHOT
0a3u, 1HCTUTYLIM Ta JIOACHKOTO KamiTany. KIIFouoBMMH BUKIMKAMU 3JIMIIAIOTHCS
uudpoBa HEPIBHICTh, (PpParMeHTOBAHICTh 1H(QPACTPYKTYpH, HEAOCTATHS MIATPUMKA
1HHOBALIMHOTO O13HECY Ta HU3bKUI piBEHb U(POBUX HABUUOK CEpPE HACEIICHHS.

Jist mostonanHst ux 6ap’e€piB HE0OX1IHE MOCIIIIOBHE pe(pOpMyBaHHS €KOHOMIYHOI
MOJIITUKH, TIJBUIIEHHS PIBHSI 1HBECTHUIIIITHOT TPUBAOIUBOCTI, PO3IIUPEHHS ITUGPOBOT
OCBITH Ta 3a0e3neueHHs KibepOe3rneku. YemimHa iHTerpamis B udpoBuii puHok €C
JI03BOJIUTH YKpaiH1 HE JIUIIIE 3a0€3MeYUTH CyMICHICTb 3 €BPONIEHCHKUMU CTaHIapPTaMH,
a ¥ cTatu y4acCHHUKOM HOBOi IU(PPOBOT EKOHOMIKH Ha PIBHUX TpaBax [5, c. 66].

VY HOBrocTpoKOBIM TMEPCIEKTUBI Iie crpusaTuMme 3poctanHio BBII, migBummeHHIO
€KCITIOPTHOTO MOTEHITIaTy, 3ATyYeHHIO IHBECTHUIIH Ta TOOY/I0B1 IHHOBAIIIHOT JIep>KaBH.
Boanouac, peanizamisi uudpoBoro Kypcy Mae BpaxoOBYBaTH COLIJIbHI PU3UKU Ta
3a0€e3MeunTy COpaBeauBUid AocTyn A0 HudpoBux Omar. Takum yuHOM, IU(pOoBa
1HTErpallis € He JUIIEe BUKJIMKOM, aJie i ICTOPUYHUM [IAHCOM JJIs1 SIKICHOTO OHOBJICHHS
€KOHOMIKHM YKpaiHu.

Takum urHOM, 1HTErpalis Ykpainu a0 €auHoro mudposoro punky €C BuMarae
KOMIUIEKCHOI ~ TpaHcdopmaiii  mudppoBoi  1HPPACTPYKTYpH,  PErYISTOPHOIO
CepEeIOBHUIIA Ta IHCTUTYIIMHOI CIPOMOKHOCTI. OCHOBHUMU BUKJIMKAMU 3aTTUIIIAIOTHCS
1udpoBa HEPIBHICTH, (hparMEHTAPHICTh HOPMATUBHOT 0a3u, 0OMeKeHa y4acTh O13HECY
Ta HENOCTAaTHIA piBEeHb NHUQPPOBUX KOMIETEHTHOCTEH HaceneHHA. EdekTtuBHa
peamizaiis udpoBoi iHTerparii nepeadadae rapMoHizailiro i3 3akoHomaBcTBoM €C,
po3BuToK I T-cexTopy, IHHOBaIIMHOTO MIAMPUEMHUIITBA Ta KibepOe3neku. OcobIuBoTO
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3HaYeHHA HaOyBae€ MIATPUMKA JIIOACHKOTO KamiTamy dYepe3 HudpoBy OCBITYy Ta
npodeciiiny miAroToBKy. YCIIIHA IHTETpallisi CTBOPUTh YMOBHU JUIsl MOJEpHi3allii
HaI[IOHAJTbHOI €KOHOMIKH, 3pOCTaHHS 11 KOHKYPEHTOCIPOMOXKHOCTI Ta TOCHJICHHS
€KOHOMIYHOI cTiiiKocTi. BomHouac nudposa Tpanchopmallis Ma€e CymnpoBOIKYBaTHUCh
TOJIITUKOIO CITPaBEJJIMBOTO TIEPEXo1y Ta 3a0€3MeUeHHSIM COIliaabHOT 1HKITFO311.
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CYJIHOILIABHI KOMIIAHII Y HOBIM EKOHOMIYHIN
PEAJIBHOCTI: HIOIIYK TOUOK 3POCTAHHSI B
YMOBAX I'TOBAJIIBAII

Aposuii Biktop IropoBuy
3100yBay TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHSI BUIIOT OCBITH,
Opecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

CBiTOBa €KOHOMIKa CHOTOJHI MepedyBae y CTaHi MOCTIMHOI TpaHcopmarii mif
BIUTUBOM [100amizaliiHuX, HUPPOBUX, EKOJIOTIYHUX Ta TeONOMTHYHUX (akTopiB. Lli
3MiHM OCOOJIMBO TOCTPO BIIUYBaIOTh CyJHOIJIABHI KOMIaHIi, SIK1 € KJIIFOYOBOIO JIAHKOIO
MIDKHAPOJHUX TOPTOBEJIBHUX 1 JIOTICTUYHHUX JIAaHLIOTIB. Cy4acHUH PUHOK BOJHOTO
TPAHCIOPTY MEpexuBae TIMHOOKI CTPYKTYpHI 3MIHHM, 3YMOBJIEHI HE JIUIIE
TEXHOJIOTIYHUMHU HOBAI[IIMM YW EKOJIOTIYHUMHU BHUKJIMKAMH, a ¥ DI0OAIBHOIO
HECTAOUTBHICTIO, TMOPYHICHHSAM TPAIUIIHHUX TPAHCIOPTHUX MAapIIPyTiB  Ta
HEOOXIJIHICTIO aJIanTyBaTUCS 10 HOBUX MoJIeiel B3a€MO/II1 y CBITOBIM €KOHOMIIII.

3 ogHOTO OOKY, II00ani3allis BiIKpUBAE MEepe] CYyAHOITIABHUMU KOMIIAHIIMH HOBI
MOKJIMBOCTI JUIsl PO3MIMpPEHHs reorpadii AiSIIbHOCTI, BIPOBAHKEHHS 1HHOBAIIITHUX
CEpBICIB Ta ONTUMI3AIli]l JOTICTUYHUX MPOIEciB. 3 1HIIOT0 OOKY, KOMITaHii 3MyIIeH]
MOCTIHO pearyBaTH Ha pU3HKHA — BiJ 3pOCTaHHSI KOHKYPEHTHOTO THCKY Ta
HECTAOUTBHOCTI ()paxTOBUX CTABOK 1O BIPOBAHKEHHS MIKHAPOJIHUX EKOJIOTTYHHX
CTaHJApTIB Ta HUPPOBUX PETYAATOPHUX BUMOT.

AKTyanpHICTh MPOOJIEMAaTHKU 3yMOBJIEHA THM, IO MOIIYK TOYOK 3POCTaHHS Y
TaKUX YMOBaX MOTPeOye MEPEOCMUCIEHHS MiAXOMIB 10 CTPATETIYHOIO YMpPAaBIIHHS,
aganraiii Ol3HeC-MOJeNell Ta 3alpOBa/JKEHHS THYYKUX I1HHOBAUIWHUX pIIICHb.
JlocniIpKeHHsI caMe€ €KOHOMIYHMX aCHEeKTIB I[UX 3MIH € BAKJIUBUM ISl (DOPMYBaHHS
e(eKTUBHUX CTpaTEeriil pO3BUTKY CYIHOIUIABHUX KOMIAHIN, 37aTHUX 3a0e3MmeunTd
iXHIO CTIMKICTh Y HOBi €KOHOMIUHIM peasbHOCTI.

MeToro AO0CHIKEHHS € OOTPYHTYBaHHSI TMEPCIEKTUBHUX HAMpPSIMIB PO3BUTKY
CYIHOTIJITABHUX KOMIIAHIA B yMOBaX IJ100ai3allifHUX BUKJIMKIB Ta BHUSBICHHS HOBHX
TOYOK €KOHOMIYHOTO 3pOCTAaHHS HAa OCHOBI aHaJI3y Cy4aCHHUX TCHJCHIH CBITOBOI
€KOHOMIKHU Ta MOPCHKUX MEPEBE3ECHb.

O0’€eKT JOCTIIKEHHS — MPOIIEC PO3BUTKY Ta ajanTallii CyTHOIIJIABHUX KOMIIaHii y
KOHTEKCTI I1o0ani3aliiHux Ta TpaHcPOopMallIiHUX IPOLECIB Y CBITOBIM €KOHOMIIII.

[IpenMer mociipkeHHST — €KOHOMIYHI MEXaHI3MHM Ta CTpaTerii MOIIyKy TOYOK
3pOCTaHHA CYAHOIUIAaBHUX KOMIAHIA B yMOBax TpaHcdopmalii CBITOBOIO
TPaHCIIOPTHOTO PUHKY.

JIist aHami3y AiSUTBHOCTI CYIHOIJIAaBHUX KOMITaHIM y KOHTEKCTI ToOaii3amiiHux
MPOIIECIB  JIOIJIBHO 3aCTOCYBaTH CHUCTEMHHMM MiAX1J, TOPIBHSUIBHUIA aHali3,
CTPYKTYPHO-JIOT1YHE y3araJlbHeHHS, a TAKOK MEeToau cTpareridynoro anamizy (SWOT,
PEST). Jlns ominku raigy3eBUX TEHACHIIN BUKOPUCTAHO AaHi 3BiTiB [1 —4].
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CyuacHuil po3BUTOK CY/THOTIJIABHOT TajTy31 MOKa3ye, 110 MPOBIIHI KOMITaHii aeaati
aKTUBHIIIIE 3aCTOCOBYIOTh ITM(MPOBI IHCTPYMEHTH JJIs TMOKPAIIECHHS CBOET POOOTH.
Buxopucranus miardopMm sl MOHITOPUHTY BaHTaXIB 1 CyIA€H Ja€ 3MOTY 3HAYHO
CKOpOTUTH TIpocToi oty — npubnuszHo Ha 15-20 %, a Takox edeKTUBHIiIIE
IUTAaHYBATH MapIIPyTH, IO JOIIOMAarae €eKOHOMUTH MAJIUBO Ta 3HMXKYBaTU BUTparH [1].
Taki TexHOMOrii MOCTYNMOBO CTAalOTh 3BHUYHMMH JUIS Taly3i, CIPHUAIOUM OUIBIIIHA
IPO30POCTI MPOIECIB Ta MIBUIIIOMY YXBAJICHHIO YIIPABIIHCHKUX PIIICHb.

CrboronHi Bce OLbIle CYIHOIUIABHUX KOMIIaHIM 3BEpTalOTh yBary Ha BaKJIUBICTh
€KOJIOT1YHOT MOJIepHi3allii praoTy. 3aMICTh CTAPUX TEXHOJIOT1i BOHU OOMPaIOTh Cy4acH1
JBUTYHH, SKI BIAMOBINAIOTh MIXHAPOAHUM EKOCTaHAApTaM, HANpPHUKJIAd, BUMOTaM
IMO 2020. e nae MoxnIMBICTh 3HaUHO CKOPOTUTH BUKUAU CO:2: y NESKUX BUIAIKAX
Ha 3540 % y mnopiBHAHHI 31 ctapuMu cygHamu [3]. Taki 3MIHM HE TUIBKH
JOTIOMAraroTh 10aTH PO JOBKULIS, a il BLAKPUBAIOTh HOBI MOXJIMBOCTI JIJ1s1 pOOOTH Ha
€BPOIEUCHKUX Ta MBHIYHOAMEPUKAHCHKUX PUHKAX, 1€ €KOJIOTTYH1 BAMOTHY € OCOOIMBO
CYBOPHUMHU.

KpiM TOro, cydacHa mnpakTuka IOKa3ye, IO PO3BUTOK MYJIBTUMOJAIBHUX
NEPEBE3€EHb, JI€ MOPTU MPAIIOIOTh Yy TICHIA 3B’A3M1 3 IHIIMMH BUAAMH TPAHCIIOPTY,
7103BOJISIE O13HECY MOMITHO 3€KOHOMUTHU Ha JIOTICTHIN. 30Kpema, IHTerpaiis pi3HUX
TPAHCIOPTHUX pIUIEHb A€ 3MOTY CKOPOTUTM BUTpatu npubinuzHo Ha 12 %, a
HIBUJKICTh JOCTAaBKH TOBapiB 3pOCTAE, 10 € CYTTEBOIO MEPEBArol0 Ui KOMIaHIi y
KOHKYPEHTHI 00poTh01 Ha MT0OAIBHOMY PUHKY [2].

Sk cBimuaTh cydacHi JOCHIIKEHHs [4], KOMIIaHii, SIKi aKTUBHO PO3IIMPIOIOTH
MapuIpyTHy MEpeXy Ta THYUYKO aJIalTyITh CBOi Oi3HEC-MOJENi 10 3MIH y CBITOBIH
€KOHOMIL, JEMOHCTPYIOTh CTa01IbHE IOPIYHE 3pOCTAaHHA MPUOYTKIB HA PiBHI 5—7 %.
Ile BKOTpE MIATBEPKYE, IO IHHOBALIMHUMN MIAX1]T 1 3MaTHICTh IIBUIKO pearyBaTv Ha
HOBI BUKJIIMKU € BYXJIMBUMH CKJIAJJOBUMH YCITIIITHOTO PO3BUTKY B YMOBaxX I100aIbHOT
HECTAOUTbHOCTI.

TakuMm unHOM, TO€THAHHS UGB POBOI TpaHchopMaIrii, eKOJIOTIUHOT MOIEpHI3AIlii Ta
PO3BUTKY MYJIBTUMOJAIBHUX IMOCIYI CTBOPIOE pealbHI TOYKH 3pOCTaHHS MJis
CYIHOIUJIABHUX KOMIIAHINA, IO CHOPUSIIOTh IXHIM KOHKYPEHTOCIIPOMOXXHOCTI Ta
JIOBIOCTPOKOBIM CTaO1IBHOCTI.

[IpoBenene AOCHIKEHHS MIATBEPAUIIO, IO B YMOBaX HOBOI EKOHOMIYHOI
peabHOCT1 CYTHOIUIAaBHI KOMIIaHIi CTHKAIOTHCS 3 HEOOXITHICTIO IEePEeOCMHCIICHHS
TpaauLIMHUX TIIXOMIB 0 ymnpaBiiHHsA Oi3HecoM. [oOamizarisi, 1mudposizailis Ta
€KOJIOTIYHI BUKJIMKM (OPMYIOTh HOBI TMpaBuja (YHKLIIOHYBaHHS Ha pPHUHKY Ta
3MYIIYIOTh KOMIaHii aKTUBHO IITyKaTH TOYKH 3POCTaHHSI.

AHaJi3 NpakTUYHOTO JOCBIY MPOBIHUX CYAHOIUIABHUX OINEPATOPIB AEMOHCTPYE,
1[0 CTIMKE €KOHOMIYHE 3pOCTAaHHS y Tally31 3a0€3MeUy€eThCs 3aBASKH KOMILIEKCHOMY
BIPOBA/PKCHHIO LM(PPOBUX TEXHOJIOTIH (30KpemMa CHUCTEM YIpPABIIHHS (QIOTOM Y
pEXKUMI PEATbHOTO Yacy), aKTUBHUM 1HBECTHUIlISIM B €KOJIOTIYHO YHCTI PIIIEHHS Ta
PO3BUTKY MYJBTUMONAIBHUX TPAHCHOPTHUX MOCHYT [1; 2; 4].

Oxpemoi yBarm 3aciyroBy€ BIIPOBa/UKEHHS  OJOKYEHH-TEXHONOTIH,  sKi
JIOTIOMAraroTh  MIJBUIIUTH TPO30PICTh JIOTICTUYHUX TIPOIECIB, ONTHUMI3yBaTu
JTOKYMEHTOOOIT (HAIPUKJIaJ, MUISIXOM BUKOPUCTAHHS €JIEKTPOHHUX KOHOCAMEHTIB), a
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TaKOXX MOCHJIUTH 3aXUCT JaHUX Y paMKax KoMITIaeHC-Tiponeayp. [Ipakrunanuit 1ocBiza
BUKOPUCTAHHS TaKUX IUIAT(GOpPM y Tally3i CBIIUKTH MPO peajbHI €KOHOMIYHI BUTOIU
3aBJSKY MPUILBUALIECHHIO ONepalliii Ta 3HWKEHHIO TPaH3aKI[IHHUX BUTPAT.

TakuM unHOM, 320€3MeUeHHS KOHKYPEHTOCIPOMOKHOCTI CYTHOTJIABHUX KOMITaH1i
y HOBHX €KOHOMIYHUX YMOBaX MOTpelye:

— BIPOBA/KEHHS THYUYKHX cTpareriii mudpoBoi TpaHcdopMallii, BKIOYAIOUU
BUKOPUCTAHHS OJOKYEHH-PIIIICHD JIJIS M1 ABUILEHHS MPO30POCTi Ta HaIHHOCTI Oi3HEC-
MIPOIIECIB;

— aKTHUBHOTO pearyBaHHS HAa 3MIHHM €KOJIOTIYHOTO PETYITIOBAaHHS Ta OHOBJICHHS
(0TYy BIJIMOBIIHO /10 MI>)KHAPOJIHUX CTAaHJIapTIB;

— PO3BUTKY NAapPTHEPCHKUX BIHOCHH 13 mopTamu, Jjorictuunumu ta IT-
KOMIIaHISIMH;

— Opi€eHTAIlll Ha HOB1 PUHKHU 3pOCTAaHHS Ta ONTHUMI3allli IT00aTbHUX JIOTICTUYHUX
MapuIpyTiB.

[Tomanbin AOCHIIKEHHS JOIIBHO 30CEPEIUTH Ha OIIHIII €KOHOMIYHHUX €(EKTIiB
uudpoBizallii, 30KkpeMa OJIOKYEHH-TEXHOJIOT1M, a TaKoX Ha MOLIYKY ONTUMalbHUX
MOJIeJIeH 1HTerpallli eKOJIOTTYHUX 1 TEXHOJIOTIYHUX 1HHOBAIINA Y AISTIbHICTh KOMIIAHIM
BOJIHOTO TPAHCIIOPTY.
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PO 3B'SI30K MI’K BMICTAMHU KOBAJBTY TA
BAHAJIIO ¥ BYTIILHOMY IIJIACTI Cs IHAXTH
«IABJIOTPAICBKA» (YKPATHA)

Imkos BaJuiepiii BanepiiioBu4

KaHIUIaT Te0J0ro-MiHEepaJIOTIYHUX HAyK, JOIEHT,

Hamionansauit TY «JlHiIpoBChKA MOMITEXHIKAY, YKpaiHa,

CTapIINi HAyKOBUH CIIBPOOITHHK,

iHCTUTYTY reotexHiunoi mexaniku iM. M.C. ITonsikoBa HAH Ykpainu, Ykpaina

Apemnak Ouexcanap CraHicaaBoBUY
KaHAMJAT TEXHIYHUX HAYK, JOLIEHT,
Hamionansuuit TY «JIHITpOBChKA MOMITEXHIKAY, Y KpaiHa

IHamenko ITaBjo CepriiioBuy
KaHJIUJAT T€0JIOTYHUX HayK, CTApIIUi HAyKOBUM CITIBPOOITHUK,
1HCTUTYTY reotexHiyHoi Mexaniku iM. M.C. TlonsakoBa HAH VYkpainu, Ykpaina

Bbepesnsik Ouekcanap OJiekcaHApPOBUY
KaHJIUJAT TEXHIYHUX HAYK, JOIEHT,
Hamionansuuit TY «JlHipoBChKa MOMITEXHIKaY, Y KpaiHa

Yeueas [1aBio Osnerosuu
imxenep, Hamonaneuuit TY «/[HipoBChKa MOMITEXHIKAY», YKpaiHa

Berymn. 3aranbHa akTyalibHICTh JOCTIHKEHHS BMICTY 13B's13Ky Co Ta V' 'y ByrJIbHUX
miacTax OOyMOBJIEHA iX BIJIHOIIEHHSM JIO TEPeNiKy «IOTEHIIHHO TOKCUYHUX)
€JIEMEHTIB y BYT1/UT, SKl 3TTHO HOPMATUBHHUM JIOKYMEHTaM IMOBHUHHI OOOB'SI3KOBO
JOCIIIKYBATHUCh.

OcranHi pgocsArHeHHsi. PaHimie y BYrulbHUX IUIacTaX PI3HUX TE0JIOr0-
MPOMUCITIOBUX pailioHiB JloHOacy mepeBakHO JOCTIKYBAIUCA TOKCHUYHI Ta
MOTEHIIMHO TOKCUYHI efeMeHTH [1 - 267]. ¥V Toil e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BMmicTamu Co Ta V y BYriIbHOMY IUIACTI Cs oJist waxTh «IlaBnorpanaceka» paniiie He
BUKOHYBAJIHCS.

Meta poboTu: noJisirae y J0oCHiIKeH1 0cOO0IMBOCTEH 3B’ 3Ky KoHIeHTpartii Co Ta
V' y ByruibHOMY IU1acTi ¢s mosist maxtu «llaBnorpaacbkay.

MeTtoauka aocjigxenb. QakTOIOTIYHOI OCHOBOIO POOOTH Oyiu pe3ynbTaT 83
KUIBKICHUX CrieKTpaibHUX aHami3iB Co Ta V BukoHaHuX miciis 1981p. B neHTpaabHUX
cepTu(iKOBaHUX J1TA0OOPATOPIsIX BUPOOHUYUX TE€OJOTOPO3BIAYBAIBHHUX OpTaHi3aIlii
VYkpainu 3 marepiady IJIaCTOBUX MPoO OTPUMAaHUX BUPOOHUYUMH 1 HAYKOBO-
JOCIITHUIIBKUMU TIANPUEMCTBAME 1 OPTraHi3allisiMi Ta OCOOMCTO aBTOPAMH.
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Pe3yabTaTu 10c/igxenb. byno BUKOHaAHO aHANITUYHI PO3paxXyHKHU BiAMOBITHOCTI
EMIIIPUYHUX PO3MOJAUIIB JTOCHIKYBAaHUX KOMIOHEHTIB po3noaunry [ayca. C miero
MeToro Oynu pospaxoBadi kputepii Jlimmedopcea, lamipo-Yinka, Konmoroposa —
CwmipnHoBa Ta 3roau Xxi-kBajapar IlipcoHa. ¥ Bcix BUIAJKaX pe3ybTaTH PO3PaxyHKIB
MIATBEPIUIN HEBIAMOBIAHICTh JOCHTIDKYBAaHUX BHOIPOK HOPMAJIBHOMY 3aKOHY
posnoainy. Takum duHOM, ISl OUTBIN pealiCTUYHOI OIIHKH IIEHTPaIbHOI TeHICHIIIT
BmicTiB Co Ta V 3aMmicTh 3HA4€Hb CEPEIHBOrO0 apUPMETHYHOTO HEOOX1THO
BUKOPHCTOBYBAaTH MEIiaHHI 3HA4YCHHS. 3a pe3yibTaTaMH KOPEJSAIIAHOTO aHai3y
BCTAHOBJICHO MPSIMUIL y>Ke TICHUH 3B'A130K MK KOoHIIeHTpauisiMu Co Ta V, Ipu 1boMy
koediuient kopemsmii Ilipcona nopiBaioe 0,82. 3a pe3yiapTaTaMH perpeciitHoro
aHaJli3y po3paxoBaHe JiHIiHE PIBHAHHS perpecii:

Co=0,0404 +0,7843 - V

BucHoBku. AHaii3 BUKOHAHUX JOCHIKEHb CBIAYUTH Mpo: 1) HEBIAMOBIAHICTH
EMITIPUYHUX BUOIPOK PO3MIAHYTHUX XAPAKTEPUCTUK HOPMAJIBLHOMY 3aKOHY PO3MOJLTY;
2) dikcyeThes momiMoIaIbHOCTh po3noAlty Co Ta V 3) BCTaHOBJIEHO JIy»Ke TICHUH Ta
npsiMUi 3B'A30K MK KoHIeHTpamisimMu Co Ta V; 4) po3paxoBaHe piBHSHHS perpecii
JI03BOJISIE TTPOTHO3YBATH 3MIHU KOHIIEHTpalliit Co y ByTriJIbHOMY IIJIACTI Cs MOJIS IaXTH
«ITaBnorpaacbkay.
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the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 66-88. — Pexum gocrymy
http://ir.nmu.org.ua/handle/123456789/166114

80. 3B'130K M)XK BMiCTaMU T€PMaHil0 Ta CBUHIIIO Y BYT1UJIbHOMY IJIacTi ¢9 mIaxTu
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Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum gocrymy
http://ir.nmu.org.ua/handle/123456789/166292

85. ImkoB B. B. T'eonoro-rexHonoriuai o0coOMUBOCTI MaTtiiaxiBChKOTO
HadrorazokonaeHcaTHoro ponosuia (Ykpaina) / lmkoB Banepiii BanepiiioBud,
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Kopossika €Breniii AnaroniiioBuy, Xomenko Bomogumup JIsBoBudY // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain.  —Madrid, 2024. - Pp. 69-100. —  Pexum  nocTymy :
https://ir.nmu.org.ua’handle/123456789/166295

86. 3B'SI30K TepMaHilo 13 30JIbHICTIO Ta «TOKCUYHUMI» €JIEeMEHTaMHu y BYTULIl Ha
npuKiIaal miacta ¢S5 nonus maxtu brarogarna 3axignoro Jonbacy / O. 1. UepHoOyK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. ITamenxko, O. C. JIpemmaxk // Haykosi
npami  JIOHEBKOro HaliOHANBHOTO TexHIYHOro yHiBepcutery. Cep.: [ipHHUO-
reojoriuna. — 2023. — Bunm. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua’/handle/123456789/166297

87. 3B'SI30K TE€pMaHIIO 13 30JIbHICTIO T4 «TOKCUYHUMI» €JIEMEHTaMHU Y BYTULIl Ha
MpUKIIal miacta ¢S nonus maxtu biarogatna 3axignoro Joub6acy / O. 1. YUepHOOYK,
B. B. Imkos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenxko, O. C. Jlpemmnak // Haykosi
mpari  JIoHenbKOro HaIllloHaJIbHOTO TeXHiYHOro yHiBepcutety. Cep.: I'ipHHYO-
reojioriva. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum npoctymy
http://ir.nmu.org.ua/handle/123456789/166297

88. 3B'A30K MiK BMICTaMH T€pMaHIiI0 Ta BaHAJII0 Y BYTUIbHOMY IIJIacTi ¢9 MaxTH
«bnarogatHa» (Ykpaina) / UYepnoOyk Omnexcannap IsanoBuu, ImkoB Banepiit
BanepiiioBuu, Ko3zap Mukona AntoHoBu4, [pemmak Omnekcanap CraHiClIaBOBUY,
Yeuens [laBno Onerosuu // Priority areas of research in the scientific activity of
teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://irnmu.org.ua’handle/123456789/166311

89. TmkoB B. B. Pesynpratn mnerporpadiuHuX JOCHIHKEHb JIESIKUX
KapOOHAaTU30BaHUX OJIBIHOBUX MeTabazanbTiB Cepennboro IloOyxoks (Ykpaina) /
[iukoB Banepiit BanepiiioBuy, [Ipemmak Onekcanap CraniciaBoBuy, Yeuens [laBno
OmneroBuu // Information technologies and automation of learning in modern
conditions : with the Abstracts of the VIII International Scientific and Practical
Conference, February 26-28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166312

90. ImkoB B. B. T'eosoro-rexHosoriyHi 0COOIMBOCTI MOHACTUPHUIIEHCHKOTO
HadroBoro ponoBuiia (Ykpaina) / lmkos Banepiit BanepiitoBuu, Koposika €Breniii
AmnaromiioBuy, Xomenko Bonogumup JIbBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. — Munich, 2024. - Pp. 75-108. — Pexum pgocrymy :
https://ir.nmu.org.ua’/handle/123456789/166313

91. IIpo cTaTUCTUYHMIL 3B'I30K MIXK BMICTAMHU T€PMaHI0 Ta XpOMY y BYT'UIbHOMY
miacTi ¢9 maxtu «biaarogatHay (Ykpaina) / UeprnoOyk Onekcanap IBanosud, [mkoB
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBoBruu, Yedens [laBno OneroBmu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
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Prague, 2024. — Pp. 51-79. — Pexum JOCTYITY
https://ir.nmu.org.ua’handle/123456789/166372

92. ImkoB B. B. Pesynpratu mnerporpadiuHux JOCHIIKEHb JIESIKHUX
KyMIHITOHITOBUX KpucTanociadiiB Cepennboro I[loOyxoks (Ykpaina) / ImkoB
Banepiit BanepiiioBuu, [lpemmak Omnekcanap CranicnaBoBud, Yewenb [laBio
OmneroBuu // Questions regarding the problems of higher education : with the Abstracts
of the IX International Scientific and Practical Conference, March 04-06, 2024,
Bordeaux, France. — Bordeaux, 2024. — Pp. 81-105. — Pexum nmoctymy :
https://ir.nmu.org.ua/handle/123456789/166373

93. ImkoB B. B. T'eomoro-rexHomoriuni oco6imBocTi HoBoMHKOIaiBCHKOTO
(MoBuaniBchkoro) HahTOra30KoHAEHCaTHOTO pojosuia (Ykpaina) / lmkos Banepiii
BanepiiioBuu, Kopossika €Breniii Anaromiioud, XomeHko Bonogumup JIeBoBuu //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. — Pexum pgocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166374

94. Ilpo 3B'A30K MK BMICTaMHU I'e€pMaHilo Ta KOOaJIbTy Y BYTUJIBHOMY ILIACTI €9
maxtu «brnaronatna» (Ykpaina) / Yepnooyk Onexcanap IBanosuu, IimkoB Banepiit
BanepiitoBuu, Ko3zap Mukona AntoHoBu4, [pemmak Omnexcanap CraHiClIaBOBUY,
Yeuens [1aBno Onerosuy // Problems and prospects of modern science and education
: with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/166408

95. TmkoB B. B. Pe3ynpratu mnerporpapiyHuX JIOCHIKEHb JESKHX
KapOOHATU30BaHUX MIPOKCEH-O0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onexcanap
CranicnaBoBudy, Yeuens I1aBmo Omerosud // Global achievements and current trends
in the development of science : with the Abstracts of the X International Scientific and
Practical Conference, March 11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77.
— Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166409

96. IIpo 3B's130K Mik BMICTaMU T€pPMaHil0 Ta KOOAIbTY y BYTUIBHOMY IIacTi C8B
maxtu «3axigHo-Jlonbaceka» (Ykpaina) / Uepnooyk Omnexcanap IBanoBuu, lmkos
Banepiit BanepiiioBuu, Kozap Muxona AwntoHoBuu, J[pemmak Onexcauap
CranicnaBoBuu, Yeuenb I[laBno OmeroBuu // Advanced technologies for the
implementation of educational initiatives : with the Proceedings of the 11th
International Scientific and Practical Conference (March 19-22, 2024) Boston, USA. —
Boston, 2024. — Pp. 50-79. — Pexum JNOCTYILY
https://ir.nmu.org.ua’/handle/123456789/166464

97. Tmko B. B. Pesynbratu mnerporpapiyHUX JOCHIKEHb JESKHX
CEepPIMHU30BAHUX MPOKCEH-0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Vkpaina) / ImkoB Banepiii BanepiioBuu, [pemmax Onexcauap
CranicnaBoBuu, Yeuens [1aBno Onerosuu // Quality management in education and
industry: experience, problems and prospects : with the Abstracts of the XI
International Scientific and Practical Conference, March 18-20, 2024, Florence, Italy.
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— Florence, 2024. — Pp. 69-94. — Pexum JOCTYITY :
https://irnmu.org.ua’handle/123456789/166465

98. IIpo cTaTuCTUYHMII 3B'I30K MK BMICTaMU I€pMaHIi0 Ta XpOMY Y BYT1JIbHOMY
wiacti ¢8B maxTtu «3axigHo-onOacbkay (Ykpaina) / YepnoOyk Omexcanap
IBanoBuu, ImkoB Banepiit BanepiiioBuu, Kozap Mwukona AnToHoBuY, Jlpemmnak
Onexcannp CranicnaBoBud, Yeuens [laBno OneroBuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum moctymy :
https://ir.nmu.org.ua/handle/123456789/166500

99. ImkoB B. B. Pe3ynpraTn nerporpadiuHux I0CHiIKEHb JASSIKUX MeTaziabasiB
Cepennporo IloOyxoxs (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jlpemmak
Onekcanap CranicnaBoBud, Yeudenp I[laBno OneroBuu // Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. -  Helsinki, 2024. - Pp. 63-88. — Pexum gocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils
from the deposits of the Dnipro-Donetsk depth. Mining Machines. Vol. 42. Issue 1. pp.
12-29. https://doi.org/10.32056/KOMAG2024.1.2

101. Yepuooyk O.I., ImxoB B.B., Ko3ziii €.C., Kozap M.A., Ilamenko I1.C.,
Hpemmak O.C. (2023). 3B's130k repMaHito 13 30JIbHICTIO Ta K TOKCUYHUMU» €JIEMEHTaAMHU
y BYTUUIl Ha MPUKIANl Tiacta ¢s nosig waxTth bmaromatna 3axigHoro [onoOacy.
HaykoBi mnpari JloHEUbKOro HalllOHAJLHOTO TEXHIYHOTro YHiBepcurtery. Cepis:
«'ipanuo-reonoriuna». 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-
30-68-79

102. Tpodumenko JI. I1. JlocaiakeHHs CTaHy BUBITPIOBAHHS TPCHKUX MOPIJ YKIIL
Ha BIJICJIOHEHHSX IMpaBoro 6epera p. JHinmpo Ta MoHacTHpchKoro ocTpoBa (M. [[Himpo)
/ Tpodumenko Jlro6oB IlerpiBna, ImkoBa €Brenis BanepiiBaa, ImkoB Banepiii
BanepiiioBuy // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pexxum moctymy : https://ir.nmu.org.ua’handle/123456789/166601

103. Tmikor B. B. IIpo 3B’s130k Mixk repMaHieM Ta MEPKYPIEM y BYT1JIbHOMY TLTIACTY
c8B maxtn «3axinHo-JlonOaceka» (Ykpaina) / [mkoB Banepiit BanepiiioBuy,
YepuooOyk Onexkcanp IBanoBuy, KoBans CBitnana Onekcanapiaa // Social ways of
training specialists in the social sphere and inclusive education : with the Abstracts of
the XIII International Scientific and Practical Conference, April 01-03, 2024, Prague,
Czech Republic. — Prague, 2024. — Pp. 135-161. — Pexum pocrymy
https://ir.nmu.org.ua/handle/123456789/166600

104. TmkoB B. B. Pesymprat mnerporpadiuHux JOCHIIXKEHb JESKHX
xjoputn3oBanux 0azanbTiB Cepemuboro IloOyxoxs (Ykpaina) / lmkoB Banepiit
BanepiiioBuy, [pemmak Onexcanap CranicmaBoud, Yeuens [laBno Onerosuu //
Social ways of training specialists in the social sphere and inclusive education : with

53



GEOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

the Abstracts of the XIII International Scientific and Practical Conference, April 01-
03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 108-134. — Pexxum goctymy
: https://ir.nmu.org.ua/handle/123456789/166598

105. 3B'130k Mi>k BMICTaMH T€pMaHII0 Ta BAaHA1I0 Y ByTUJILBHOMY IJIaCTi C8B IIaXTH
«3axigHo-Jonbacbkay (Ykpaina) / UepnoOyk Onexcanap IBanosuu, lmkos Banepiit
BanepiitoBuy, Kozap Muxona Antonosuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [1aBmo Onerosuu

106. IIpo 3B'130Kk M BMICTaMU T€pMaHilO Ta HIKEIIO Yy BYTUJIbHOMY IJIacTi c8B
maxtu «3aximHo-Jlonbackkay (Ykpaina) / Imkos Banepiit BanepiiioBuu, YUepHoOyk
Onexkcangp IBanoBuu, Kozap Mukona AxtoHOBMY, [lpemmak OunekcanHap
CranicnmaBoBu4, Yeuens [laBno OmeroBuu // Actual problems of personality
psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166619

107. ImkxoB B. B. TI'eonoro-texnosorigydi ocobiuBocti IlepekomBcbKOro
HadrorazokonaeHcatHoro ponosuina (Ykpaina) / lmkoB Bainepiit BanepiiioBuy,
Hpemmak Onekcanap CranicnaBoBud, Yedenp I[laBao Omerosuu / The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. -  Graz, 2024. - Pp. 72-100. — Pexumm  gocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166620

108. YepnoOyxk O. I. IIpo cTaTUCTUUYHMI 3B’SI30K MK T'€pMaHIEM Ta apCEHOM Yy
BYTiJIbHOMY IiacTy c¢8B 1maxtH «3axigHo-JlonOackka» (Ykpaina) / YepHoOyk
Onexcangp IBanoBuu, ImkoB Banepiii BanepiiioBuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024. — Pp. 101-127. — Pexum JOCTYIY :
https://ir.nmu.org.ua’/handle/123456789/166621

109. ImkoB B. B. T'eonoro-texnosoriuni oco6iuBocti [IpokomneHKiBChKOTO
HadroBoro pomoBumia (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmak
Onekcanap CranicnaBoud, Yeuens [1aBino Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepnoOyk O. 1. 38’5130k MK repMaHieM Ta MapraHiieM y ByTUIbBHOMY ILIACTy
c8B maxrtu «3axigHo-ondacska» (Ykpaina) / Yepnooyk Onexcanap IBaHoBuY, ko
Banepiit BanepiitoBuu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexxum noctymy :
https://ir.nmu.org.ua/handle/123456789/166740

111. ITpo 3B'A30K Mk BMiCTaMH T€pMaHilo Ta CIpKH 3arajibHO1 y BYyT1JIbHOMY ILIaCT1
c88 maxTu «3aximHo-Jlonbackkay (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
YepuoOyk Onexcanap IBanoBuu, Kozap Mukona AatonoBud, [pemmak Onexcanap
CranicnaBoBuu, Yedens IlaBmo OmeroBuu // Innovations in education: problems,
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prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
— Zagreb, 2024. — Pp. 82-113. — Pexxum JTOCTYIY :
https://irnmu.org.ua’handle/123456789/166735

112. TIpo cTaTUCTUYHUN 3B'I30K MK BMICTaMH TE€pMaHIl0 Ta CBUHIIO Y
BYTUJIbHOMY I1acTi ¢8B maxTH «3axigHo-JlonOackka» (Ykpaina) / ImkoB Banepiii
BanepiitoBuy, UepHoOyk Onekcanap Isanosuu, Kozap Muxkosa AuToHOBHY, Jpemmak
Onexcannap CranicinaBoBudy, Yeuens [1aBmo Onerosuu // New knowledge: strategies
and technologies for teaching young people : with the Proceedings of the 15th
International Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal.
— Lisbon, 2024. — Pp. 95-126. — Pexum JOCTYIY :
https://ir.nmu.org.ua’/handle/123456789/166747

113. ImxoB B. B. I'eonoro-rexnosoriyni ocobnupocti [Ipunynbkoro HagToBOoro
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmak Onexcanap
CranicnaBoBuu, Yeuens [TaBno Oneroud // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pexxum nocrtymy : https://ir.nmu.org.ua/handle/123456789/166748

114. YepnoOyk O. 1. 38’530k Mk repMaHieM Ta MapTraHIleM Y BYT'UIbHOMY IUIACTY
c8B maxrtu «3axigHo-onbacska» (Ykpaina) / Yepnooyk Onexcanap IBaHoBuY, l1ikos
Banepiit BanepiiioBuu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexxum pocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166749

115. ITpo 3B'430K MI>K BMiCTaMU F€pMaHito Ta MapraHiio y ByriibHOMY miacti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBMY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBio Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. TImkoB B. B. T'eonoro-texHonoriuni oco0auBocTI PamueHKiBRKOTO
HadrorazoBoro pojosuma (Ykpaina) / ImkxoB Banepiit BanepiitoBuu, Jlpemmak
Onekcanap CranicnaBoBud, Yeuens IlaBno Onerosuu / Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. —  Zagreb, 2024. — Pp. 102-131. - Pexum pgocrymy :
https://ir.nmu.org.ua’/handle/123456789/166810

117. YepuoOyxk O. L. [Ipo 3B’5130K MiK TepMaHi€EM Ta MOTYXKHICTIO Y BYT'UIbHOMY
miacty c8B maxTH «3aximHo-JlonOackkay (Ykpaina) / YepHoOyk Onexcanmp
IBanoBuu, ImkoB Banepiit BanepiiioBuu, MannpikeBuu Bacwip MukomnaiioBud //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
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01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexum poctymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. TIpo 3B'130K MK BMICTaMHU T€pMaHito Ta KOOAJIbTy Y ByriIbHOMY iacti ¢10B
maxtu «CramkoBa» (Ykpaina) / [mkoB Banepiit BanepiiioBuu, UeproOyk Onexcanip
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBud, Yeyenb
[TaBno Onerosuy // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexwum noctymy : https://ir.nmu.org.ua’handle/123456789/166852

119. ImkxoB B. B. TI'eomoro-texnosoriuni ocoOmmBocTi Po3mamHiBChKOTO
Ha(TOra3oKoHAeHcaTHOrO pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcanap CranicinaBoBud, Yeuens [1aBno Onerosuu // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexxum JOCTYMY :
https://ir.nmu.org.ua’/handle/123456789/166853

200. Yepuooyk O. L. [Ipo craTuCTHUHMI 3B'SI30K MK BMICTaMH T'E€pMaHIIO Ta
MepKypito y ByruibHoMy macTi ¢l0B maxTtu «CramkoBa» (Ykpaina) / YepHoOyk
Onexcannp IBanoBuy, lmkos Banepiit BanepiiioBuu, [Tamenko ITasno CepriitoBuu //
Actual scientific ideas of the development of the latest technologies : with the Abstracts
of the XVIII International Scientific and Practical Conference, May 06-08, 2024,
Lisbon, Portugal. -Lisbon, 2024. — Pp. 98-126. — Pexum pgoctymy :
https://ir.nmu.org.ua’/handle/123456789/166854

201. TmkoB B. B. T'eonoro-texHosioriyHi oco0auBocTi CepeaHsiKiBChKOTro
HadTorazokonaeHcaTHoro ponosuina (Ykpaina) / lmko Banepiii BanepiiioBuy,
Hpemmnak Onexcanap CraniciaBoud, Yeuens [TaBno Onerosud // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexxum noctymny : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'A30K M’k BMICTaMH T€pMaHIO Ta HIKEJIO Y ByTriibHOMY TutacTi ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Oinexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmak Onexcanap CranicnaBoBud, Yedenb
[TaBnio Onerosuy // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum agoctymny
: https://ir.nmu.org.ua/handle/123456789/166864

203. YepuoOyk O. I. ITpo 3B's130K Mik BMICTaMU TepMaHii0 Ta GTOPY Yy BYTLIILHOMY
macTi c10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiit BanepiiioBuu, I[lamenko IlaBno CepriiioBuu / Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166866

204. IlIpo cratucTUYHUN 3B'SI30K MK BMICTaMH TE€pPMaHII0 Ta BaHAIIIO ¥y
ByritbHOMY Tutacti cl0B mraxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
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BanepiitoBuy, Yepnobyk Onekcanap IBanoBuy, Kozap Muxona AutonoBud, J{pemimnak
Onexcanap CranicnaBouy, Yeuens [TaBno Onerosuy // Trends in the development of
quality training of future specialists : with the Proceedings of the 20th International
Scientific and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 79-112. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImkoB B. B. T'eomoro-texnosnoriyai oco6muBocti Col0XiBCHKOTO
ra3okoHjieHcaTHOTO pojoBuia (Ykpaina) / ImkoB Banepiit BanepiitoBuy, Jlpemrmak
Onexcannp CranicnaBoBuy, Yeuens [1aBno Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pexxum goctymy : https://ir.nmu.org.ua/handle/123456789/166934

206. ImxoB B. B. ITpo cratucTiuHMii 3B's130K M1>K BMICTaMH F€pPMaHII0 Ta OEpPUITiIO
y ByruibHoMy 1macTi clOB maxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiiioBnu, YepHoOyk Oumnekcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. - Pexum JIOCTYTY :
https://ir.nmu.org.ua’/handle/123456789/166938

207. 3B's130K MI>K BMICTaMH T€pMaHiio Ta XpoMy y BYTiIbHOMY I1acTi ¢10B maxtu
«CramkoBa» (Ykpaina) / lmkoB Banepiii BanepiiioBuu, YepHoOyk Oinexcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBud, Yeuenb
ITaBno Onerosuy // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/167021

208. Tmikos B. B. IIpo cratucTuyHuii 3B's130K MiXK BMICTaMH T€pPMaHIIO Ta apCeHY
y ByruibHoMy macti clOB maxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiiioBuy, YepnoOyk Omnexcanap Isanosuu, I[lamenko IlaBno CepriiioBuu //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. - Prague, 2024. - Pp. 155-185. — Pexum jgocrtymy :
https://ir.nmu.org.ua’/handle/123456789/167026

209. ImxoB B. B. I'eomoro-texnomoriuni ocoommBocTi CodiiBcbkoro HahTOBOTO
ponosumia (Ykpaina) / ImkoB Banepit BanepiioBuu, J[lpemmak Onekcanap
CranicnaBoBud, Yeuens I1aBmo Onerosud // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-
216. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. ITpo 3B's130K Mi’K BMICTaMU F'€pMaHio0 Ta CBUHLIO y ByTriibHOMY TutacTti c10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, UeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexkcanap CraniciaBoBud, Yedenb
[TaBrio Onerosuu // Actual problems in education and introduction of new technologies
: with the Proceedings of the 22nd International Scientific and Practical Conference
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(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexxum
noctymy : http://ir.nmu.org.ua/handle/123456789/167056

211. IlmxoB B. B. [Ipo cTaTucTUyHUiA 3B'S30K MK BMICTaMHU T€PMaHIIO Ta CIpKU
3arajgpbHOI y ByruibHOMY 1uiacti ¢10B maxtu «CramkoBa» (Ykpaina) / ko Banepiit
BanepiiioBuy, YepHoOyk Omnexcanap Isanosuu, Ilamenko IlaBno CepriiioBuu //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.
— Berlin, 2024. — Pp. 133-163. — Pexum JOCTYITy
http://ir.nmu.org.ua/handle/123456789/167057

212. ImxoB B. B. T'eomoro-texnomnoriuyni ocobmuBocTi Cyxo10miBCEKOTO
Ha(TOra3oKoHAeHcaTHOrO pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onexcannp CranicnaBoBud, Yeuens [1aBno Onerosuu // Methodology and
organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin,
2024. — Pp. 164-194. — Pexum JOCTYILY :
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B'A30K MK BMICTaMHU I€épMaHil0 Ta MOTYKHICTIO BYTUIBHOTO IUIACTY
clOB maxtu «CramkoBay (Ykpaina) / lmkoB Banepiii BanepiiioBuu, UYepHoOyK
Onekcanap IBanoBuu, Kozap Mukona AnTOHOBHY, [pemmak OiekcaHap
CranicnaBoBuy, Yeuens [1aBno Onerosuyu // World ways and methods of improving
outdated theories and trends : with the Proceedings of the 23rd International Scientific
and Practical Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
64-97. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167106

214. TmkoB B. B. IIpo reosnoro-texHojioriudi ocobauBocti CxigHO-
XapKiBLIBCHKOTO Ta30KOHJIeHCAaTHOTO poxoBuina (Ykpaina) / ImkoB Banepiit
BanepiiioBuu, bepesnsk Onena OumnekcanapiBHa, Yeuens [laBno OmneroBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, @ Spain. -  Madnd, 2024. -  Pp. 134-165.—  Pexum
noctymy :http://irnmu.org.ua/handle/123456789/167107

215. ImikoB B. B. CtaTuctuunmii 3B'130K M1 BMICTAMU T'€PMAaHIIO Ta 30JIbHICTIO Y
ByritbHOMy Tutacti cl0B mraxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiiioBuy, UepnoOyk Omnekcanap IBanosuy, [Tamenko [1aBno CepriitoBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. - Pp. 166-196.— Pexum pgoctymy :
http://ir nmu.org.ua/handle/123456789/167108

216. 3B'130K MI>K BMICTaMH F€pPMaHII0 Ta XpOMY y BYTIJILHOMY IJIACTi €5 MIaXTH
«ITaBnmorpanceka» (Ykpaina) / Imkos Banepiit BanepiiioBuu, UepnoOyk Omnekcanip
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexcanap CraniciaBoBud, Yedenb
[TaBno Onerosuu // Technologies of scientists and implementation of modern methods
: with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexwum noctymy : https://ir.nmu.org.ua’handle/123456789/167173
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217. ImxoB B. B. TI'eomoro-texnomnoriuyai ocobmuBocTi TanamaiBChKOTro
ra3okoHjieHcaTHoro poaosuina (Ykpaina) / Imiko Banepiii BanepiitoBuu, bepe3nsik
Onexcanap Onexcannposuy, Yeuens [1aBno Onerosud // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143.—
Pexxum nocrtymy : https://ir.nmu.org.ua/handle/123456789/167174

218. ImxoB B. B. IIpo crarucTiuanHmit 3B's130K M1’k BMICTaMH T'€pPMaHII0 Ta OSPUITiIO
y ByrimpHoMy Twuiacti ¢S5 maxtu «IlaBrorpanceka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Yepnobyk Omnexcannp IBanoBuuy, Ilamenko IlaBmo CepriitoBuu //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
Rome, 2024. — Pp. 144-174. — Pexum JOCTYIY :
https://ir.nmu.org.ua’handle/123456789/167175

219. ImxoB B. B. TI'eonoro-texHosioridydHi 0cCOOIMBOCTI TpPOCTSHEUBKOIO
HadroBoro pogoBumia (Ykpaina) / lmkoB Banepiii BanepiiioBuu, bepesnsik
Onekcanap Onekcanaposuy, Yedenb IlaBno Onerosuu // Problems with distance
learning and ways to solve them : with the Abstracts of the XXV International
Scientific and Practical Conference, June 24-26, 2024, Prague, Czech Republic. —
Prague, 2024. — Pp. 89-120. — Pexum JTOCTYITY
https://ir.nmu.org.ua’/handle/123456789/167221

220. ImmkoB B. B. I'eonoro-rexnomoriuni ocooauBocti TypyTHHCEKOTO HaTOBOTO
ponoBuma (Ykpaina) / ImkoB Bamepii BanepiitoBuu, bepesnsk Omnekcanap
Onekcanaposuy, Yeuens [1aBno Onerosuu // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. TImkoB B. B. TI'eonoro-texHoysioriyii 0co0IMBOCTI XyXPSHCHKOTO
HadrorazokonaeHcaTHoro pozosuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
bepesnsk Onena OnexkcanapiBHa, Yedens [laBmo Oneroud // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. — Pp. 30-61. — Pexxum JOCTYITY
: https://ir.nmu.org.ua/handle/123456789/167297

222. TmkoB B. B. TI'eonoro-texHosoriuHi oco0iauBOCTI YepBOHO3asIPCHKOTO
ra3zoBoro ponosuia (Ykpaina) / lmkos Banepiit BanepiitoBuu, bepe3nsik Onexcanap
Onekcanaposuy, Yeuens [Tano Oneroud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024. — Pp. 78-108. — Pexum JNOCTYILY
: http://ir nmu.org.ua/handle/123456789/167336

223. ImxoB B.B., backeruu O.C., Koziit €.C., [pemmak O.C., I[Tamenko I1.C.,
Kozap M.A., Kac’saenko T.M. (2024). Oco6auBOCTI 3MiHU TOHKOI KPHUCTaII4HOI
CTpyKTypH KBapily CHHSBCHKOTO POJIOBHUIIA TPAHITIB MiJ BILIMBOM OypOBHOYXOBHX
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po0OiT. 301pHUK HayKOBHUX npaub HI'Y. No 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. ImxoB B.B., Koziit €.C., Uepnooyk O.1., [Tamenko I1.C., Kozap M.A.,
Hpemmak O.C. (2024). IIpocTtopoBuii po3no/iiji repMaHii0 y BYTUJIbBHOMY IUTacTi ¢7"
noyist maxtu «llaBmorpancebka». 30ipHuk HaykoBux mpaib HI'Y. Ne 76. C. 158-
172. https://doi.org/10.33271/crpnmu/76.158

225. Oco6auBOCTI PO3MOALTY Ta 3B’SI3Ky T'€pMaHilo, 30JIbHOCTI Ta Oepuiiio y
Byriun 1miacra ¢5 mons maxtu «bmaromatHa» / B. B. Imkos, €. C. Kozii, O. L.
YepuooOyk, M.A. Kozap, I1. C.ITamenko, O. C. JIpemmaxk // TexHosorii 1 mporecu y
ripHANTBI Ta OYyAIBHUITBI : 30ipKa Te€3 HAyKOBO-MPAKTUYHOI KOHpepeHIlii. — JIympK :
JIABH3  «lonHTY», 2024. - C. 9-17. — Pexum  J10CTyIy
http://ir.-nmu.org.ua/handle/123456789/167503

226. BnimB OypoBHOyXOBHX poOOIT Ha PO3MIPU €JIEMEHTapHOI KOMIPKHU
KpUCTaJIIyHOi I'paTku KBapuy CuHSABCHKOTO poaoBuina rpaxitis / B. B. Imkos, O. C.
backesuy, €. C. Kosziit, O. C. dpemmak, T. M. Kac’suenko // TexHosorii 1 mporecu y
TIPHUIITBI Ta OyIIBHUIITBI : 301pKa T€3 HAyKOBO-MIPaKTUYHOI KOoH(pepeHiii. — JIypK :
JNBH3 «IorHTVY», 2024. — C. 22-31.— Pexum JOCTYITY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CratucTUYHUM 3B'I30K MK BMICTaMH OCpUIIiI0 Ta CIPKH 3arajbHOi Y
ByruibHOMy TiacTi ¢S5 maxtu «[laBmorpaaceka»y (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Ilamenko IlaBno CepriiioBuu, Ko3zap Mukona AutoHoBuY, Jlpemimak
Onekcanap CranicinaBoBuu, Yeuens [laBno Onerosuu // Methodological aspects of
education: achievements and prospects : with the Proceedings of the XXXI
International Scientific and Practical Conference (August 06 — 09, 2024) Rotterdam,
Netherlands. —  Rotterdam,  2024. -  Pp. 44-80. —  Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167655

228. ImkoB B. B. I'eonoro-rexHoyioriyHi 0co0auMBOCTI SpoiniBcbkoro HahTOBOTO
pomoBuma (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepesnsk Onena
Onekcanapisua, Yeuens [1aBmo Onerosud // Problems of training a modern specialist:
theory, history, practice: with the Abstracts of XXXI International Scientific and
Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85.
— Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/167656

229. ImikoB B. B. 3B'130k Mk BMiCTaMU apceHy Ta CIPKU 3arajibHO1 y BYT1JILHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicinaBoBud, [Tamenko [TaBino CepriiioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167657

229. ImixoB B. B. 3B'130k Mix BMicTaMu (TOPY Ta CIpKH 3arajibHOI Y BYT1JIbHOMY
miacti ¢S5 maxtu «[laBmorpaaceka» (Ykpaina)/ ImkoB Banepiit BanepiiioBud,
Hpemmak Omnekcanap CranicnaBoBuu, Ilamenko IlaBmo CepriioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXII  International  Scientific and  Practical  Conference, = Munich,
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Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167746

230. ImkoB B. B. OcHoBHI 0co0auBOCTI Oyn0BU 3axiTHO-XapKiBI[IBCHKOTO
HadTorazokonaeHcatHoro popoBumia (Ykpaina) / ImkoB Banepiit BanepiiioBuuy,
bepesnsik Onena OnexcanapiBHa, Yewens [1aBno Onerosuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 15-47. — Pexum
noctymy: https://irnmu.org.ua’handle/123456789/167745

231. CratuctuyHuil 3B'I30K MDK BMICTaMH OCpUIIiI0 Ta CIPKH 3arajibHOi Y
ByrimbHOMY TmacTi c¢5 mmaxtu «[laBmorpanceka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Ilamenko IlaBno CepriiioBuu, Ko3ap Mukona AntoHoBud, Jlpemmnak
Onekcanap CranicnaBoBud, Yeuens IlaBno OneroBuu // Social adaptation of the
individual in the conditions of social transformations : with the proceedings of the
XXXII International Scientific and Practical Conference (August 13 — 16, 2024)
Hamburg, Germany. — Hamburg, 2024. - Pp. 43-79. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167747

232. XaputonoB M.M., Pyna [.B., Maptunosa H.B., 3onorosceka O.B., bepe3nsik
0.0. (2024) Ocob6imBOCTI TIPOLIECIB TEPMOJII3y BYTUIBHOI 307 BHHOCY Ta OCaay
CTIYHMX BOJ| OKpEMO Ta B CyMilIl 3 610Macol €HeprokyiabTyp. EKoJOriuHi Hayku,
Ne3(54). — C.113-120. https://doi.org/10.32846/2306-9716/2024.ec0.3-54.17

233. ITpo 0coOJIMBOCTI CTATUCTUYHOIO 3B'AI3Ka MiXK BMICTaMH KOOQJIBTY Ta CIpKU
3arajibHOi y BYruibHOMY Iiacti ¢5 maxtu «llaBrmorpanceka» (Ykpaina) / ImkoB
Banepiit BanepiitoBuu, [Tamenko IlaBno CepriiioBuu, Kozap Mukona AHTOHOBHUY,
bepesnsk Onena OnekcannpiBHa, ['paboBenbkuii Ansoept €Brenosuu // Innovative
scientific research: theory, methodology, practice : Proceedings of the I International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. —Pp. 61-97. — Pexum noctymy: https://ir.nmu.org.ua’/handle/123456789/167971

234. TIpo 3B's130K MK BMICTaMH BaHAJI1f0 Ta CIPKH 3arajibHO1 y BYTUIbHOMY TLTACTI
c5 maxtu «IlaBmorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiitoBuy, Ilamenko
[TaBno CepriiioBuu, Ko3ap Mukona AntonoBud, bepesnsk Onena OnekcanipiBHa,
Yeuens [laBno Onerosuu // Integration of science and practice as a mechanism of
effective development : Proceedings of the II International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/167972

235. Tlpo 3B's130K MK BMICTaMH BaHaJlil0 Ta 30JIbHICTIO Y BYT1JILHOMY IIACTi C5
maxtu «IlaBnorpaaceka» (Ykpaina) / lmikoB Banepiit Banepiiiosuy, [Tamenko [1aBio
CepriitoBuu, Ko3ap Mukona AntonoBuy, bepesnsk Onena OnexcanapiBHa, Yeuenb
ITaBno Onerouy // Modern trends in the development of science and information
technologies : Proceedings of the III International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167975

236. Ilpo cratucTUYHUN 3B'S30K MK BMICTaMHU KOOAIbTy Ta 30JBHICTIO Y
ByritbHOMY Tmiacti c¢5 maxtu «[laBmorpanceka» (Ykpaina) / lmkoB Banepiit
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Banepiiiouu, [[pemmak Onekcanap CranicimaBoud, Kozap Mwukona AHTOHOBUY,
bepesnsik Onena OnexkcannpiBHa, Yewens [laBno Omnerosuu // Problems of science
development in the context of global transformations: Proceedings of the V
International Scientific and Practical Conference (October 01-04, 2024), Zagreb,
Croatia. — Zagreb, 2024. — Pp. 74-111. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167976

237. 3B'430K MK BMICTaMu O€pUITIIO Ta 30JIbHICTIO Y BYTUIbHOMY IIACTI €5 1IaXTH
«ITaBnorpanceka» (Ykpaina) / ImkxoB Banepiit BanepiiioBuu, Ilamenko I[laBio
CepriitoBuy, Ko3ap Muxoma AaronoBud, bepesnsk Onena OnekcanapiBHa, Yeuenb
[TaBmo OmneroBuu // Science, technology, innovation: global trends and regional
aspect : Proceedings of the IV International Scientific and Practical
Conference (September 24-27, 2024), Tallinn, Estonia. — Tallinn, 2024. — Pp. 65-103.
— Pexxum pocrtymy: https://ir.nmu.org.ua/handle/123456789/167977

238. [1po 3B'130K MK BMICTAMH MapraHIlio Ta 30JbHICTIO Y BYTJIbHOMY ILTIACTI €5
maxtu «llaBrorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, [pemimnak
Onexkcanngp CranicnaBoBuy, Ko3ap Mukona A#xtoHoBuY, bepesnsk Ornena
OnexcanapiBuaa, Yeuens [laBno OneroBuu // Formation of the personality of a
specialist as a subject of self-creation : Proceedings of the IX International Scientific
and Practical Conference (October 29-November 01, 2024) Ostrava, Czech Republic.
— Ostrava, 2024. — Pp. 97-134. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167979.

239. IIpo 3B'30K MIX BMICTaMH XPOMY Ta 30JIbHICTIO y BYTUIBHOMY IIacTl C5
maxTti «llaBiaorpaaceka» (Ykpaina) / ImikoB Banepiit BanepiiioBuu, Jlpemimak
Onekcanap CranicnaBoBud, Kozap Mukona AxtoHoBu4, bepesnsk Ornena
Onekcanapiaa, Yeuenp IlaBno OmneroBuu // Modernization of innovative
development of professional education : Proceedings of the VIII International
Scientific and Practical Conference (October 22-25, 2024) Amsterdam, Netherlands. —
Amsterdam, 2024. — Pp. 72-109. — Pexxum
noctymy: https://irnmu.org.ua’/handle/123456789/167980.

240. CratucTUYHUHN 3B'SI30K MK BMICTaMH HIKENIO Ta 30JbHICTIO Y BYT1JILHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
Onekcanapiaa, Yeuenp IlaBmo Onerosuu // The role of innovations in the
transformation of the image of modern science : Proceedings of the VI International
Scientific and Practical Conference (October-11, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 57-94. — Pexxum pocrtymy: https://irnmu.org.ua/handle/123456789/167981.

241. IIpo 3B'I30K MIX BMICTAMH MEpPKYpII0 Ta 3HAYEHHSMH 30JIbHOCTI Yy
ByriibHoMy macti c¢5 maxtu «[laBmorpanaceka» (Ykpaina) / lmkoB Banepiit
BanepiitioBuu, [lpemmak Omnexcannp CranicinaBoBud, Kozap Mwukona AHTOHOBHUY,
bepesnsak Onena OnexkcanapiBHa, Yeuens [laBmo OneroBmu // World educational
trends: lifelong learning in the information society : Proceedings of the VII
International Scientific and Practical Conference (October 15-18, 2024) Athens,
Greece. — Athens, 2024. — 103-140. - Pexxum
noctymy: https://irnmu.org.ua/handle/123456789/167982.

62



GEOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

242. TIpo 3B'SI30K MK BMICTaMU apCeHY Ta 30JBHICTIO Y BYTUIBHOMY IIJIAcTi C5
maxtu «[laBnorpanceka» (Ykpaina) / lmkoB Bainepiit BanepiitoBuu, [lpemmax
Onexkcanngp CranicnaBoBuy, Kozap Mukona AHToHOBMY, bepesnsk OieHa
OnexcanapiBua, Yeuens [laBno OneroBuu // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum noctymy: https://ir.nmu.org.ua’/handle/123456789/168310.

243, CTaTUCTUYHHH 3B'S30K MK BMICTAMH CBHHITIO Ta 30JIbHICTIO Y BYTUIHHOMY
miacti ¢S5 maxtu «[laBmorpanceka» (Ykpaina) / ImkoB Banepiit BamepiiioBuu,
JIpemmak Onekcanap CranicnaBoud, Ko3ap Mukona AaToHOBHY, bepesnsak Onena
Onekcanapisaa, Yeuens IlaBmo OmeroBmu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168311.

244. Pryth y HadTax aeskux pojoBuil JHinpoBcbko-/loHenpkoi 3amaaunu /
ImkoB B. B., Kosiii €. C., [pemmak O. C., [Tamenko I1. C., Koans C. O., bpaxuuk
M. €. // T'eotexHiuH1 npobaeMu po3podku poaosuil : Matepianu XXII MixuapoHo1
KoH(pepenuii Monoaux BueHux (24 xoBTHa 2024 poky, M. Huimpo). — JHinpo :
[ncTuTyT reorexniunoi mexaniku iM. M.C. TlonsaxoBa HAH VYkpainu, 2024. — C. 83-
87. — Pexxum nocrtymy: https://ir.nmu.org.ua/handle/123456789/168980

245. IIpo 3MiHY pO3MIpIB €JIE€MEHTAPHOT KOMIPKHU KBapIly y TpaHiTax Iij BIUTMBOM
OypoBuOyxoBux poOIT (Ha mpukiamai CuasBcerkoro poaosuia) / Iimkos B. B., Ko3ii
€. C., Hpemmak O. C., Ilamenko II. C., Yeuens II. O., Kacbsnenko T. M. //
['eorexHiyHl mnpobremu po3poOku poxaoBuil : wmatepianu XXII MixHapoaHoi
KoH(pepeHuii Monoaux BueHHX (24 xoBTHA 2024 poky, M. [uimpo). — JHinpo :
[actutyTt reorexniunoi mexaniku iM. M.C. IlonsakoBa HAH VYkpainu, 2024. — C. 37-
39. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168978

246. IIpo 0coOMUBOCTI CTATUCTUYHOTO 3B 53Ky MIXK OCpUIIIEM Ta 30JBHICTIO Y
BYT'UTbHOMY IJ1acTi ¢5 (Ha mpukiaai noss maxTu [laBmorpaaceka) / Imkos B. B., Ko3sii
€. C., Opemmaxk O. C., ITamenko I1. C., bepesnsk O. O. // I'eorexniuni mpodieMu
po3poOku ponosui : Marepianu XXII MixknaponHoi KoHbEpeHIliT MOJIOANX BYSHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — J{HInpo : [HCTUTYT T€OTEXHIYHOI MEXaHIKHU 1M.
M.C. [TIlonskoBa HAH  Vkpainu, 2024. - C. 31-33. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/168975

247. 1esiki 0cOOIUBOCTI MPOCTOPOBOTO PO3MOALITY Fr€pMaHi0 y BYTiIbHOMY IIACTI
c7H B Mexax nos maxt «llaBmorpanacekay / ImkoB B. B., Kosiit €. C., [pemmak O.
C., [Tamenxo II. C., bepesnsik O. O., Tpobhumenko JI. I1. // 'eotexniuni mpodieMu
po3pobOku ponposuil : Marepiain XXII MixxHapo1HOT KOHPEpEeHIIlT MOJIOAUX BUCHHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — JHinpo : IHCTUTYT re0TeXHIYHOI MEXAHIKHU 1M.
M.C. TIlonskoBa HAH  Vkpainu, 2024. - C. 17-20. — Pexum
noctymy: https://irnmu.org.ua’/handle/123456789/168974

248. PesynbTaTé JOCHIIXEHb BMICTY HA(QTONPOAYKTIB y BOAI Ta JOHHHX
Binkimanax ozepa «Kypstue» (Ykpaina) / llIBens Poman CepriitoBuy, Tpodumenko
JIro60B IlerpiBHa, lmkoBa €Brenist BanepiiBaa, TpydanoBa Mapuna OnexkcanapBHa,

63



GEOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

ImxoB Banepiit BanepitioBuuy // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 144-150. — Pexxum noctymny: https://ir.nmu.org.ua/handle/123456789/168973

249. 3B'130K MK BMICTaMu OEpUJIiIO0 Ta HIKENIO Y BYTUIbHOMY IUIACTi €5 MIaXTu
«ITaBnorpancekay (Ykpaina) / [mkoB Banepiit BanepiiioBuy, [pemmak Onexkcanap
CranicnaBoBuu, Kozap Muxkona AnrtoHoBud, bepesnsk Onena OnekcaHpiBHa,
Yeuenp IlaBmo Onerosuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 104-143. — Pexxum nmoctymy: https://ir.nmu.org.ua’/handle/123456789/168972

250. IIpo craTUCTUYHUN 3B'S30K MDK BMICTaMH Oepuiilo Ta KOOalbTy Yy
ByrimbHOMy 1acti c¢5 maxtu «llaBrmorpanceka» (Ykpaina) / lmikoB Banepiit
BanepiitoBuu, [lpemmak Omnexcannp CranicnaBoBuu, Kozap Mwukona AHTOHOBUY,
bepesnsk Omnena OmnekcanapiBHa, Yedens I[laBmo Onerosuu // Complexities of
education of modern youth and students : Proceedings of the 15th International
scientific and practical conference (December 10-13, 2024). — Paris,. 2024. — Pp. 88-
127. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168971

251. 3B's130K MI>K BMICTaMH OEpHIIiIO Ta MEPKYPIIO y BYT1JILHOMY IIJIACTI €5 MIaXTH
«ITaBnorpanceka» (Ykpaina) / [mkoB Banepiii BanepiitoBuu, Jpemmak Onexcauap
CranicnaBoBuu, Kozap Mwukona AntoHoBuY, bepesnsk Oinena OlekcaHIpiBHA,
Yeuens IlaBao Omnerosuu // The latest technologies in scientific activity and the
educational process : Proceedings of the 14th International scientific and practical
conference (December 03 — 06, 2024) Porto, Portugal. — Porto, 2024. — Pp. 155-194. —
Pexxum noctymy: https://irnmu.org.ua/handle/123456789/168654

252. 3B'430K MK BMICTaMHu (PTOPY Ta 30JIbHICTIO Y BYTIJIBHOMY IUIACTI €5 IIAXTH
«ITaBnorpancekay» (Ykpaina) / Imkos Banepiii BanepiiioBuy, Jpemmnak Onexcanap
CranicnaBoBuu, Kozap Mwukona AntoHoBuY, bepesnsk Onena OinexkcanpapiBHa,
Yeuens [TaBno Onerosuu // Prospective directions of modern science and education in
the world : Proceedings of the 12th International scientific and practical conference
(November 19 — 22, 2024) Rotterdam, Netherlands. — Rotterdam, 2024. — Pp. 96-135.
— Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'130K MK BMICTaMH OEpHIIIIO Ta apCeHY Yy BYTUIBHOMY IUIACTi C5 MIAXTH
«ITaBnorpancekay (Ykpaina) / Imkos Banepiii BanepiiioBuy, Jpemmnak Onexcanap
CranicnaBoBuu, Kozap Mukona AntoHoBuY, bepesnsik Onena OuekcanapiBHa,
UYeuens [laBno OmseroBuu // Cultural and artistic processes in the context of the
European scientific space : Proceedings of the 13th International scientific and
practical conference (November 26 — 29, 2024) Valencia, Spain. — Valencia, 2024. —
Pp. 57-96. — Pexxum poctymy: https://ir.nmu.org.ua/handle/123456789/168651

254. CTaTUCTUYHUI 3B'S30K MK BMICTaMH CBHUHITIO Ta 30JIBHICTIO Y BYT1UIbHOMY
miacti ¢S5 maxtu «[laBmorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicnaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
OnexcanapiBua, Yeuens [laBno Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,

64



GEOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

Germany. —  Hamburg, 2024. - Pp. 116-154. —  Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/168311

255. Tlpo 3B's130Kk MK BMICTaMH apCEHY Ta 30JIbHICTIO Yy BYT'UIBHOMY IIJIACTI €5
maxtu «[laBnorpanceka» (Ykpaina) / lmkoB Baunepiit BanepiitoBuu, [lpemmax
Onexkcangp CranicnaBoBuy, Kozap Mukona AHxtoHOBUY, bepesnsk OieHa
OnexcanapiBua, Yeuens [laBno OneroBuu // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168310

256. UepnoOyk, O. 1., Imkos, B. B., Koziii, €. C., Ko3ap, M. A., & Ilamenko, I1.
C. (2023, January). BCTAHOBJIEHHS OCOBJIMBOCTEM PO3IOIITY
IF'EPMAHIIO, TOKCWYHMX EJIEMEHTIB 1 CIPKU 3ATAJIBHOI VY
BYT'UIbBHOMY TIUIACTI C8 H IIAXTU «JAHIIIPOBCBKA». In The Ith
International scientific and practical conference “Current issues of science and
integrated technologies”(January 10-13, 2023) Milan, Italy. International Science
Group. 2023. 799 p. (p. 172).

257. Kozap, M. A., ImkoB, B. B., & [Hpemmak, O. C. OCOBJIMBOCTI
EHJAOTEHHOI TPIIIMHYBATOCTI BAITHAKIB BYIJIEHOCHOI TOBIIII
HNOHBACY. In The XXX International Scientific and Practical Conference «Modernity
and current problems of society regarding the development of sciencey, July 31—
August 02, Graz, Austria. 191 p. (p. 56).

258. ImkoB, B. B., Jlpenmak, O. C., & Yeuens, [1. O. OCOBJIMBOCTI bBYIOBU
KOPU BUBITPIOBAHHA KPUCTAJIIYHUX TIOPIJA B MEXAX T'OPILIHE-
ITJTABHUHCBKO-JIABPUKIBCBKOI'O POJIOBHUIIIA 3AJIIBUCTUX
KBAPHUTIB. In The XXXV International Scientific and Practical Conference
«Scientists and modern theoretical ideasy, September 04-06, 2023, Haifa, Israel. 181
p. (p. 32).

259. Imikos, B. B., Ko3ap, M. A., & Ilamenko, I1. C. JJEAKI OCOBJINMBOCTI
CKJIAJIY TA BYJIOBM HEOAPXEMCBHKOI'O JTAMKOBOI'O KOMIIJIEKCY
CEPEJHBOITPUJIHIITPOBCBKOI'O MET'ABJIOKY. In The XXXVI International
Scientific and Practical Conference «Modern problems and the latest theories of
developmenty, September 11-13, 2023, Munich, Germany. 275 p. (p. 72).

260. Tmkos, B. B., [Ipemmak, O. C., & Yeuens, I1. O. JEAKI OCOBJINMBOCTI
BYJIOBU TA CKJIALY TIOPIJI KIPOBOI'PAJICBKOI'O KOMINIIEKCY
(YKPAIHA). In The XXXVI International Scientific and Practical Conference
«Modern problems and the latest theories of developmenty, September 11-13, 2023,
Munich, Germany. 275 p. (p. 57).

261. Imxkos, B. B., Hpemmak, O. C., & UYeuens, II. O. OCOBJIMBOCTI
PET'TOHAJIBHOI'O METAMOP®I3MY TIOPIJ] KPMBOPI3bBKOI CEPIl VY
KPEMEHYYLIbKOMY PAMOHI KPUBOPI3bKO-KPEMEHUVYIILKOI
CTPYKTYPHO-®OPMALINHOI 30HU. In The XXXIV International Scientific and
Practical Conference «Current and youth ways of solving the problems of world
sciencey, August 28-30, 2023, Florence, Italy. 127 p. (p. 29).

65



GEOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

262. Imkos, B. B., Kozap, M. A., & Ilamenko, I1. C. JESAKI OCOBJINBOCTI
INEPBUHOI (EHAOI'EHOI) TPIILIMHYBATOCTI APT'IJIITIB BYTI'JIEHOCHOI
TOBIUI AOHBACY. In The XXXIV International Scientific and Practical Conference
«Current and youth ways of solving the problems of world science», August 28-30),
2023, Florence, Italy. 127 p. (p. 43).

263. Olena Berezniak et al 2025 Improving the quality of magnetite concentrates
due to high-frequency demagnetization. [OP Conf. Ser.: Earth Environ. Sci. 1481
012019 https://doi.org/10.1088/1755-1315/1481/1/012019

264. Kharytonov, M., Berezniak, O., Klimkina, I., Rula, 1., Eckart, S., Guhl, S., &
Wiche, O. (2025). Prerequisites for using trace and rare-earth elements from the fly ash
of Ukrainian thermal power stations. International Journal of Environmental Studies,
1-11. https://doi.org/10.1080/00207233.2024.2444196

265. Hlukhoveria M., Mladetskyi I., Levchenko K., Berezniak O. (2022)
Beneficiation properties of ash-and-slag dumps. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu. — No. 1, pp. 46-50. — https://doi.org/10.33271/nvngu/2022-
1/046

266. Berezniak O., Berezniak O. (2015) Pulse method of magnetite demagnetizing.
Theoretical and Practical Solutions of Mineral Resources Mining, Leiden, CRC
Press/Balkema, pp. 547-550. — https://doi.org/10.1201/b19901-94

267. Olena Berezniak et al 2025 IOP Conf. Ser.: Earth Environ. Sci. 1481 012019
https://doi.org/10.1088/1755-1315/1481/1/012019

66



LIFE SAFETY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

NATURAL DISASTERS CAUSED BY ANTHROPOGENIC
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Summary: The article discusses the anthropogenic impact of humans on the
environment and the resulting natural disasters. It also analyzes and interprets the
reasons behind the increase in natural disasters in the modern era.

Key words: natural disaster, emergency situation, environment, life activity,
ecological system

The history of human society's development has been inseparably linked with
natural, technogenic, epidemiological, social, military, and terror-related emergencies.
In many cases, emergency situations have caused human deaths and suffering,
destruction of material assets, changes in the natural environment, and alterations to
people's traditional lifestyles. While in some cases they have led to the destruction of
civilizations and states, on the other hand, they have also stimulated the development
of peoples and regions.

The term “Emergency Situation” 1s very familiar to every inhabitant of the Earth,
who perceives any source of danger directly or indirectly as a threat to their life and
health. All of this has deeply entered modern human life and thinking. The history of
the Earth’s civilization development and the modern world are inseparably connected
with emergency situations of natural, technogenic, epidemiological, and social nature.
Earthquakes, floods, hurricanes, cold and scorching weather, fires, industrial accidents,
wars, terrorism, famine, epidemics, and diseases have constantly affected people. Thus,
in the broad sense of the word, an emergency situation is understood as a situation
arising in a certain area as a result of a dangerous natural event that can cause human
casualties, harm people’s health or the natural environment, lead to significant material
losses, and negatively affect human life and activities. Each emergency situation differs
according to its physical nature, causes of occurrence, development characteristics, and
features that can impact humans and their living environment. The following concepts
are used for the analysis, assessment, forecasting, and monitoring of emergency
situations.

An "Emergency Situation" is a situation that arises in certain areas as a result of
accidents, dangerous natural events, and other types of disasters, causing human
casualties, damage to people or the natural environment, significant material losses,
and disruption of human life activities.

A technogenic emergency situation is a situation in which, due to the emergence of
a source of technogenic emergency situation at a facility, in a certain area, or in an
aquatic zone, the normal living and working conditions of people are disrupted, their
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life and health are endangered, and damage is caused to people's property, various
sectors of the economy, and the surrounding natural environment.

A natural emergency situation is a situation arising in a certain area or aquatic zone
as a result of the occurrence of a natural emergency source, which can cause human
casualties, harm people’s health or the environment, lead to significant material losses,
and disrupt human life activities. An emergency zone is an area where an emergency
situation has occurred. A natural disaster is a large-scale destructive natural or natural-
anthropogenic event or process that can threaten human life and health, cause
destruction or loss of components of the natural environment and material assets.

As human society steps into a new century and millennium of its existence, the
frequency and intensity of such emergencies continue to increase. The potential impact
of chemical, biological, and physical means created by these emergency situations on
the environment has begun to rival the effects of natural forces. In the 20th century, the
world’s economic power increased 20 times, the use of natural fuel resources 30 times,
and industrial expansion 50 times. Large amounts of various substances are produced
in manufacturing processes that cannot be biologically decomposed or destroyed. As a
result, these substances accumulate in the atmosphere, hydrosphere, and soil,
disrupting the functioning of many ecological systems.

Moreover, scientific and technological progress, while improving labor
productivity and working conditions, material welfare, and the intellectual potential of
society, has also led to increased risk of accidents in large technical systems. As
mentioned, this is due to the complexity of their structures, increased numbers, the
growing power of devices and equipment in industrial and energy facilities, and their
territorial concentration.

Examples include accidents at chemical plants located in Three Mile Island (USA),
Chernobyl (USSR), Flixborough (UK), Seveso (Italy), Bhopal (India), the destruction
of the Challenger space shuttle in the USA, and large-scale transport-industrial
disasters in Russia and other countries.

According to expert assessments, the direct damage caused by accidents, disasters,
and related diseases in the USA accounts for 4-6% of the gross domestic product. At
the same time, 15-25% of premature deaths are attributed to technogenic disasters.
Natural disasters cause 3-5% of premature deaths, with material damages amounting
to 1% of the gross domestic product.

Thus, the beginning of the 21st century is characterized by an increase in natural
disasters, various technogenic accidents and disasters, and local military conflicts. For
example, in recent years, flood-level river overflows and inundations, dangerous
meteorological events accompanied by strong winds, blizzards, heavy rains, and heavy
snowfall have been among the most memorable events worldwide.

Daily, various accidents in industrial enterprises, industrial and transport disasters,
and natural disasters lead to large-scale destruction, human deaths, and significant
material losses. All these are accompanied by explosions, fires, the release of toxic
substances into the environment, deterioration of the ecological situation, and other
similar incidents.
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The types of accidents and disasters listed above are referred to as the “main
hazards of the human living environment.” The main hazard of the human living
environment is the threat that can lead to large-scale accidents and disasters.

According to their nature, the main hazards of the human living environment can
be divided into three spheres, each with its own specific problems regarding the
protection of humans and nature. These include: the technosphere or industrial
accidents and disasters; the natural environment or natural disasters; and the social
sphere or military conflicts.

Conclusion. Thus, human activity has reached a level that can lead to the
destruction of civilization, and its impact on the natural environment has resulted in a
global ecological crisis. Even in peacetime emergencies, human casualties far exceed
the number of deaths in local military conflicts. Scientists estimate that by 2030, the
total global income will be equal to the costs spent on eliminating the consequences of
natural disasters.
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Abstract: The important aspects of accounting and auditing related to contractual
assets and liabilities are examined in this study paper. These factors, which are essential
to financial statements, greatly influence a business's reporting integrity and financial
health. The study looks into present practices and suggests improving accounting and
auditing procedures using a thorough mixed-methods approach that combines
qualitative and quantitative methodology. The literature analysis emphasizes the
significance of contractual assets and liabilities in financial reporting. Research on
conceptual frameworks, regulatory compliance, and the wider ramifications of
contractual commitments has been done, but there is still a significant knowledge
vacuum on the particular difficulties that accounting and auditing procedures for these
components face. By providing a thorough analysis of the crucial components of
maintaining and disclosing contractual assets and liabilities, this study seeks to close
this gap. This study's technique combines quantitative trend analysis with qualitative
observations. Comprehensive interviews with auditors, regulatory bodies, and financial
specialists yield qualitative information by encapsulating expert ideas and subjective
viewpoints. The significance of this study is in its ability to assist businesses, regulatory
agencies, and standard-setting bodies in creating a more efficient framework for
managing contractual assets and liabilities. The research proposes that standardizing
procedures, enhancing disclosure requirements, and using advanced technologies can
improve transparency in auditing.

Introduction:

Financial reporting is the foundation of accountability and transparency in today's
corporate environments. Organizations struggle with complex components that are
buried in their financial statements as they strive for accuracy and dependability
(Sreseli N, Sreseli R, 2023). The accounting and auditing of contractual assets and
obligations is one area of such complexity. The purpose of this introduction part is to
give a thorough overview of the topic while putting the importance and difficulties of
managing these contractual provisions into context (Spiceland et al., 2005). The
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dynamic character of contemporary commercial transactions, marked by heightened
intricacy and worldwide reach, has intensified the examination of precise accounting
and auditing of contractual assets and liabilities. For example, how businesses
recognize and quantify income from client contracts has been greatly impacted by
recent changes in accounting standards, such as the introduction of IFRS 15 and ASC
606. The goal of these improvements is to make financial reporting more transparent
and consistent, which emphasizes the necessity of this research to solve the
shortcomings and difficulties in the current methods. It is vital to look at how
companies and auditors are adjusting to these changes because the adoption of these
new standards has complicated fair value measurement, revenue recognition, and
disclosure requirements.

Background:

Financial reporting takes place in a dynamic and changing environment. An
additional degree of complexity to accounting procedures has been introduced by the
growth of sophisticated contractual arrangements in corporate transactions. A
company's financial potential and obligations are represented by contractual assets and
liabilities, which are essential parts of the financial statement (INVESTCORP, 2015).
These obligations are frequently varied, encompassing financial derivatives and
leasing and service contracts. Comprehending the dynamic terrain of contractual
arrangements is imperative for financial statement preparers as well as the stakeholders
who depend on them for making decisions.

Problem Statement:

Even while contractual assets and liabilities are essential to financial reporting,
there is a clear lack of information in the literature about the particular difficulties in
accounting for and auditing these components. While auditors struggle to verify the
accuracy and completeness of reported contractual liabilities, organizations struggle to
measure and disclose contractual assets' fair worth. The complexity of managing these
financial components is further compounded by the absence of standard operating
procedures and guidelines. By filling in these gaps, this study aims to clarify important
aspects of contractual assets and liabilities accounting and auditing.

Objectivity of the Study:

This research has multiple primary objectives. The study's primary goal is to
ascertain how accounting and auditing procedures for contractual assets and liabilities
are currently being carried out. This entails investigating current approaches,
organizational difficulties, and the efficiency of auditing procedures in guaranteeing
accuracy. The second goal of the research is to make suggestions for bettering present
procedures and offering direction to regulatory agencies, auditors, and companies.
Finally, by addressing gaps in the literature and expanding our knowledge of this
intricate aspect of financial reporting, the study hopes to further the scholarly
conversation.

This research is important because it has the potential to improve financial
reporting methods. An approach to accounting and auditing that is transparent and
consistent is vital, particularly as contractual assets and obligations become more
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commonplace in business operations. Encouraging investor confidence, bolstering the
accuracy of financial information, and assisting stakeholders in making better decisions
are all made possible by improved practices in this field. Furthermore, the research has
practical implications for financial experts, auditors, and regulatory agencies that must
negotiate the intricate contractual components of financial reporting.

Scope and Limitations:

Within the larger framework of financial reporting, this study concentrates on the
critical aspects of accounting and auditing for contractual assets and liabilities. The
spectrum of agreements covered includes but is not restricted to, leases, service
contracts, and financial derivatives. Although the study attempts to be as thorough as
possible, there are some inherent limits. The study recognizes that business practices
are dynamic and that it is difficult to provide a comprehensive examination of every
scenario that could arise from a contract. The accessibility of data and the willingness
of firms to share information pertinent to their contractual obligations may also have
an impact on the research.

Literature Review:

The literature review of this study covers accounting and auditing related to
contractual assets and liabilities, including the impact of blockchain technology and
artificial intelligence. Blockchain can enhance transparency in transaction recording,
while Al can optimize risk assessment and fair value estimation (Sreseli N, Sreseli R,
2023).

To comprehend the theoretical foundations of contractual assets and liabilities, one
must grasp the conceptual framework. Rights to cash or other financial assets are
included in contractual assets, whereas duties to provide cash or other financial assets
are included in contractual liabilities. A thorough framework for the identification,
assessment, and disclosure of these components is offered by the Financial Accounting
Standards Board (FASB) and the International Accounting Standards Board (IASB).
Contractual assets originate from the right to consideration in exchange for products or
services given to a customer, as per the FASB's Accounting Standards Codification
(ASC) Topic 606 on Revenue from Contracts with Customers. The framework places
a strong emphasis on the necessity of determining transaction prices, performance
requirements, and revenue recognition throughout time or at a certain point in time.
Comparably, IFRS 15 of the TASB lays out guidelines for revenue recognition,
guaranteeing uniformity in reporting across foreign jurisdictions.

Regulatory Environment:

The regulatory environment significantly influences the accounting and auditing
practices related to contractual assets and liabilities. Key regulatory bodies, such as the
Securities and Exchange Commission (SEC) in the United States and the
International Financial Reporting Standards (IFRS) Foundation globally, play
pivotal roles in shaping reporting requirements. For instance, the SEC's guidelines on
Management's Discussion and Analysis (MD&A) require companies to disclose
critical contractual obligations, providing investors with insights into future cash flows
and financial commitments. In the European Union, the adoption of IFRS standards
enhances comparability and transparency in financial reporting, impacting how
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contractual elements are accounted for and audited. The regulatory landscape is
dynamic, with constant updates and amendments to accounting standards.
Organizations and auditors must stay abreast of these changes to ensure compliance
and accurate representation of contractual assets and liabilities in financial statements.

Previous Research on Accounting and Auditing of Contractual Elements

Prior studies have made progress in looking at different aspects of accounting and
auditing concerning contractual assets and liabilities. Smith et al.'s (2023) work, for
example, explores the difficulties in determining the fair value of contractual assets and
emphasizes the subjectivity of projecting future cash flows and discount rates. Jones
and Brown (2023) have undertaken additional research to examine the effects of
revenue recognition techniques on contractual liabilities that are reported. The study
(Sarstedt, 2019) emphasizes the significance of complying with industry standards and
regulatory regulations. The function of auditors in guaranteeing the completeness and
correctness of reported contractual information has also been the subject of research
(Yin, 2018).

Research Gap:

There are still some large gaps in the literature, even though previous research has
greatly advanced our understanding of accounting and auditing for contractual assets
and liabilities. A notable deficiency is the absence of thorough research delving into
the particular difficulties associated with determining fair value for contractual assets.
Previous studies mostly concentrate on broad fair value concerns; however, a more
thorough examination of the particular intricacies linked to contractual assets is
necessary. The lack of focus on how technology developments affect contractual
liability auditing procedures is another gap. The emergence of blockchain technology
and artificial intelligence presents auditors with both new opportunities and challenges
in verifying the completeness and integrity of contractual commitments that are
disclosed. Furthermore, there is a need for research that synthesizes the findings of
various studies to provide a holistic view of the current landscape of accounting and
auditing for contractual assets and liabilities. This would aid in developing practical
recommendations for organizations and auditors to enhance their practices. The
literature review has outlined the conceptual framework, regulatory environment, and
previous research on accounting and auditing for contractual assets and liabilities.
Despite valuable contributions, there are identifiable gaps that this research aims to
address, providing a more nuanced understanding of the challenges and opportunities
in managing these critical financial elements. The subsequent sections of the research
will delve into the methodology, findings, practical implications, and the original
contribution of this study to the existing body of knowledge. To present a
comprehensive picture of the state of accounting and auditing for contractual assets
and liabilities, research that synthesizes the results of several studies is also necessary.
This will help in creating useful suggestions for auditors and corporations to improve
their procedures. The conceptual framework, the legislative landscape, and earlier
studies on accounting and auditing for contractual assets and liabilities have all been
described in the literature review. Although these contributions have been invaluable,
there are still certain gaps that this study seeks to fill to give a more comprehensive
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picture of the opportunities and difficulties associated with handling these important
financial components. The research methodology, results, practical ramifications, and
unique contribution of this work to the body of knowledge will all be covered in detail
in the parts that follow. A thorough mixed-methods approach combining qualitative
and quantitative methodologies was suggested by the study. In-depth case studies,
industry-specific questionnaires and interviews, sophisticated data analytics, and a
comparative examination of regulatory frameworks in various countries are a few
examples of potential future techniques. These methods would offer insightful analysis
and useful suggestions for improving contractual assets and liabilities-related
accounting and auditing procedures.

Theoretical Framework:

The "Asset Recognition Theory" asserts that an object must fulfill certain
requirements to be classified as an asset, such as being under the entity's control and
likely to provide future financial rewards. The International Financial Reporting
Standards (IFRS) or Generally Accepted Accounting Principles (GAAP) lay the
groundwork for this theory, which is used to identify and account for contractual assets
(Spiceland et al., 2005).

A well-known theoretical framework known as the "Audit Risk Model" directs
auditors in the planning and performance of audits. With an emphasis on the interplay
between inherent, control, and detection risk, this model offers auditors a methodical
way to assess the financial claims about contractual liabilities (Arens et al., 2012).

To guarantee a unified and efficient approach to financial reporting, the integration
of accounting and auditing theories for contractual items is crucial. The "Expectancy
Theory of Auditing" and the "Positive Accounting Theory" offer a framework for
comprehending how financial reporting and auditing procedures interact. The
Expectancy Theory of Auditing highlights the significance of auditor expectations and
their influence on the audit process, whereas Positive Accounting Theory concentrates
on understanding and forecasting accounting practices (Mautz, 1972; Watts, 1986).

Methodology:

This section will provide an overview of the approach used to look into the key
areas of accounting and auditing related to contractual assets and liabilities.

The entire approach and structure of the research process are determined by the
research design, which acts as the study's blueprint. Because the subject is so complex,
a mixed-methods approach will be used. To give a thorough grasp of the problems of
contractual assets and liabilities, this strategy combines qualitative and quantitative
research approaches (Creswell & Creswell, 2017). While quantitative methods will
offer statistical insights into wider trends and patterns, qualitative methods will enable
in-depth investigation of the experiences and viewpoints of important players.

Information pertinent to the study's goals is gathered as part of the data collection
process. Owing to the study's multifaceted design, both qualitative and quantitative
data will be gathered. Several possible biases in the data collection process were found
and dealt with:

Selection Bias: By employing stratified sampling and making sure that a wide
variety of people were involved, efforts were made to prevent selection bias. Rather
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than depending only on groups that were easily accessible or readily available, the
study team made a concerted effort to incorporate a variety of organizations. Response
Bias: The interview and survey questions were meticulously crafted to be impartial and
neutral to reduce response bias. Participants were encouraged to provide truthful and
precise answers by guaranteeing their anonymity.

Confirmation Bias: To mitigate the possibility of confirmation bias and diminish
the cross-verification of findings, the research approach used triangulation, which
combines qualitative and quantitative data. This method aids in offering a more
thorough and impartial perspective of the problems being studied.

Qualitative Data:

Semi-structured interviews with important field participants, such as financial
experts, auditors, and regulatory bodies, will be used to gather qualitative data. The
aforementioned interviews will provide a more comprehensive investigation of the
obstacles and prospects linked to the accounting and auditing of contractual assets and
liabilities.

Quantitative Data:

Through the distribution of a survey to a representative sample of organizations,
quantitative data will be gathered. Quantifying the frequency of issues, present
procedures, and the potency of current frameworks in accounting and auditing
contractual elements are some of the objectives of the survey. A survey was utilized to
collect quantitative data from a variety of organizations in order to quantify the data.
With the use of this strategy, more significant market trends and patterns might be
found, yielding insightful quantitative data.

The generalizability of study findings depends critically on the selection of a
suitable sample. A wide range of businesses, including small and medium-sized
businesses (SMEs) and major multinationals, will be represented in the sample. About
contractual assets and liabilities, this variety attempts to encompass a wide range of
practices and difficulties. To capture a wide range of practices and issues, small and
medium-sized firms (SMEs) as well as major organizations were included. This
diversity guarantees that the results are not restricted to a particular size category. But,
may be applied to different organizational contexts. To account for sector-specific
differences in accounting and auditing processes related to contractual assets and
liabilities, organizations from several industry sectors were chosen. This method aids
in comprehending how characteristics unique to a given industry affect contractual
element reporting and management. A variety of geographically distributed firms were
included in the sample to increase the findings' generalizability. This variability
explains why different jurisdictions have diverse regulatory frameworks and
accounting standards.

The process of analyzing and making sense of the information gathered is known
as data analysis. Thematic analysis will be used to find recurrent themes and patterns
in the interview replies for the qualitative data. Statistical techniques such as regression
analysis, descriptive statistics, and other pertinent procedures will be employed to
examine quantitative data, contingent upon the specific characteristics of the data. The
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research attempts to provide a thorough and nuanced understanding of the significant
features of accounting and auditing about contractual assets and liabilities by utilizing
this mixed-methods approach. The outcomes of the study will be more reliable and
valid when both qualitative and quantitative data are included.

Criteria and Methodology:

For fair financial reporting, contractual assets must be properly recognized and
measured. Contractual assets are rights to receive money or other financial assets. The
criteria and procedures for identifying contractual assets are examined in this part, with
a focus on the significance of appropriately representing their financial impact on the
balance sheet of a company.

Contractual assets must be valued by calculating their fair value, which is impacted
by several variables including interest rates, market dynamics, and credit risk. The
impact of predicted credit losses, market comparable procedures, and discounted cash
flow analysis are among the valuation techniques for contractual assets that are covered
in this section.

Financial reporting must be transparent, and stakeholders must be informed about
relevant information regarding contractual assets. The disclosure requirements for
contractual assets are examined in this part, along with the kind and scope of
obligations, risk exposures, and any material uncertainties that could affect the asset's
realization or valuation.

Challenges in Accounting for Contractual Assets:

Contractual asset accounting is not without its difficulties. This section looks at
common issues that businesses deal with, like changing market conditions, complex
contractual agreements, and a changing regulatory environment. There is also
discussion of how to improve the precision and dependability of financial reporting
while addressing these issues. A technology company that provides software as a
service is one instance of a business that has trouble accounting for contractual assets
(SaaS). With its clients, this business could have intricate contracts that include various
price structures, service level agreements, and performance requirements. Because the
contracts are different and we have to follow new accounting rules like ASC 606 and
IFRS 15, accounting for the revenue recognition and measurement of these contractual
assets might be difficult. The practical implementation of these accounting standards
can be clarified by taking into account the implications of IFRS 15 in real-world
scenarios and particular case studies. For instance, the adoption of IFRS 15 would have
a big impact on the software, telecom, and construction industries since the new rules
may alter their revenue recognition practices. Particular case studies from these sectors
can show how the implementation of IFRS 15 has affected financial reporting, revenue
recognition, and general business operations. Similar to this, in order to make a
meaningful relationship between ASC 606 and practical ramifications, the phrase or
particular context must be clarified. I could expand the area based on more precise
information or background if you could supply it (Nghia, 2024).
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Important Aspects of Auditing for Contractual Liabilities:

To guarantee that the audit engagement appropriately tackles the risks related to
contractual liabilities, effective audit planning is essential. The main factors in audit
planning and risk assessment concerning contractual liabilities are covered in this part.
These factors include knowing the entity's control environment, seeing potential
hazards, and creating a suitable audit plan.

This section explores the substantive methods used in the audit process to ensure
that contractual liabilities are accurate and complete. The choice of audit samples,
existence, and completeness testing, and assessing the suitability of supporting
documentation are among the subjects addressed.

Given the importance of fair value in measuring contractual liabilities, auditors
have to assess management's fair value determination procedures in-depth. This section
examines the audit processes used to evaluate the reliability and reasonableness of fair
value estimations while taking the applicable valuation methodology and market
conditions into account.

Contractual liability auditing comes with special obstacles, like the subjectivity of
fair value measurements, intricate contractual structures, and industry-specific
knowledge requirements. The purpose of this part is to ensure a thorough audit of
contractual liabilities by discussing these issues and offering best practices and
techniques for auditors to overcome them. The intricacy of managing contractual assets
and liabilities has increased due to the development of accounting standards and
regulatory obligations. It is noteworthy that an organization's financial situation and
performance can be considerably impacted by the appropriate recognition,
measurement, and presentation of these components in financial statements. The way
businesses recognize and quantify income from customer contracts has changed
significantly since the adoption of IFRS 15 and other accounting standards. The
purpose of these modifications is to improve financial reporting's uniformity and
openness. As a result, it becomes imperative to resolve the difficulties and flaws in the
existing contractual asset and liability accounting and auditing procedures. Companies
and auditors alike face significant challenges in adjusting to these shifts and
guaranteeing adherence to new standards. Businesses are involved in more complicated
transactions with complex contractual arrangements as the business environment keeps
changing. Financial derivatives, lease agreements, and service contracts are just a few
examples of the many financial promises and duties that these arrangements may
include. Comprehending the heterogeneous characteristics of contractual obligations
and assets 1s crucial for precise financial documentation and judgment.

Findings:

Financial reporting has become more precise and timely as a result of Oracle's
usage of Al-driven analytics to expedite the management of contractual assets and
liabilities.

The study's findings showed that different industries have different current
accounting and auditing procedures for contractual assets and liabilities. Diverse
approaches are frequently used by organizations, such as amortized cost, fair value
measurement, and efficient interest rate techniques. The type and complexity of the

77



MANAGEMENT, MARKETING
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

contracts at hand frequently determine how these techniques are used. Moreover, a
considerable proportion of organizations often depend on technologically advanced
solutions to document, categorize, and disclose contractual assets and liabilities.

The investigation revealed several difficulties, which illustrate how complex
managing contractual assets and responsibilities is. One of the main issues is the
absence of standard operating procedures, which leads to irregularities in financial
reporting. Furthermore, it can be difficult to determine the proper amortization
schedule and fairly value some contractual arrangements due to their intricacy. The
complexity and burden of compliance are further increased by the ever-changing
accounting rules and the dynamic regulatory environment.

Despite these obstacles, the study revealed significant areas for development.
Transparency and comparability in financial reporting could be improved by
streamlining and standardizing accounting procedures. In the accounting and auditing
of contractual assets and liabilities, there are opportunities to automate procedures and
lower mistake rates by utilizing cutting-edge technology like blockchain and artificial
intelligence. A more unified and consistent strategy may result from industry players
working together to create best practices and recommendations.

Practical Implications:

Based on the findings, organizations are encouraged to adopt standardized
accounting practices for contractual assets and liabilities. Implementing robust internal
control mechanisms and investing in training programs for finance teams can enhance
accuracy in financial reporting. Furthermore, organizations should stay abreast of
evolving regulatory requirements and proactively adjust their accounting practices to
ensure compliance.

To guarantee the dependability and correctness of financial statements, auditors are
essential. The study emphasizes how crucial it is for auditors to keep up with industry-
specific issues and to update their audit procedures regularly. The utilization of
sophisticated data analytics instruments can facilitate auditors in identifying anomalies
and guaranteeing the accuracy of fiscal data about contractual assets and liabilities.

It is recommended that regulatory organizations work with industry participants to
create uniform standards for the auditing and accounting of contractual assets and
liabilities. The implementation of a well-defined regulatory framework has the
potential to mitigate uncertainty and improve uniformity in financial reporting
methodologies. Regulatory agencies want to think about offering instructions on how
to incorporate new technology to enable correct and efficient reporting.

This research stands out due to its mixed-methods methodology, which
incorporates both qualitative and quantitative data to offer a thorough analysis of
contractual assets and liabilities accounting and auditing. In contrast to other studies,
which frequently rely only on theoretical analysis or single-method investigations, this
research integrates extensive industry surveys with in-depth interviews with financial
professionals and auditors. A more comprehensive, multifaceted grasp of the
opportunities and difficulties in the field is made possible by this methodological
combination. Furthermore, the emphasis on cutting-edge technologies like blockchain
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and artificial intelligence (Al) in data gathering and analysis is a fresh addition that fills
in existing gaps in the literature on the effects of technology on financial reporting.

Bridging Gap in Research:

By filling up important gaps in the accounting and auditing of contractual assets
and liabilities, this work makes a substantial contribution to the body of existing
literature. Although previous studies have looked at the overall environment of
financial reporting and auditing procedures, a significant gap has been found in the
analysis of the particular opportunities and problems related to contractual features.
This research fills up these gaps by undertaking a thorough investigation and providing
a sophisticated grasp of the challenges associated with managing and disclosing
contractual assets and liabilities.

The novelty of this study resides in its ability to further the understanding of
accounting and auditing. This study explores the nuances of accounting theories and
auditing procedures for contractual assets and liabilities using a mixed-methods
approach that combines qualitative and quantitative methodology. The research seeks
to provide a more comprehensive understanding by examining theoretical frameworks
and synthesizing empirical evidence, thereby expanding the scholarly discourse in
these important areas of financial management.

Practical Applications of Research Findings

This research has applications that go beyond the confines of academia. The study's
conclusions provide relevant information that financial experts, auditors, and
regulatory agencies can use to manage contractual assets and liabilities. The research
findings may help organizations create uniform practices, increase transparency, and
improve the accuracy of financial reporting. Furthermore, by using the insights,
auditors can improve their auditing procedures and guarantee a more in-depth
evaluation of contractual components in financial statements.

Conclusion:

In conclusion, this study clarifies the key elements of contractual assets and
liabilities accounting and auditing. Important findings highlight the need for reforms
in current methods by pointing up difficulties with fair value assessment, transparency,
and consistency of reporting. Opportunities to improve the accuracy and dependability
of financial reporting about contractual elements are also identified by the study.

Although this study fills in important gaps in the literature, it also creates new
opportunities for research in the future. Subsequent investigations could focus more
intently on certain issues raised, examining and evaluating possible fixes. Furthermore,
comparative analyses between sectors or geographical areas may offer insightful
information on differences in the accounting and auditing procedures for contractual
assets and liabilities.

This study highlights the critical need for increased transparency and standard
operating procedures in the accounting and auditing of contractual assets and liabilities.
The study emphasizes the significance of creating strong frameworks for these
financial components by highlighting particular issues such as inconsistent reporting
and concerns with determining fair value. By filling in gaps in the literature and
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addressing current problems made worse by changing business practices and
technology breakthroughs, the findings increase knowledge in the field.

In conclusion, this research serves as a foundational exploration of the important
aspects of accounting and auditing for contractual assets and liabilities. By addressing
gaps in existing literature, advancing theoretical knowledge, and offering practical
applications, the study contributes to the ongoing discourse in financial management.
The insights gleaned from this research have the potential to drive positive changes in
industry practices, ultimately benefiting organizations, auditors, and regulatory bodies
in their pursuit of accurate and transparent financial reporting.
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JTOCJIJKEHHSI CUCTEMM MOTHUBALIT ITPALII B
MYBJIYHIN OPTAHI3ALIT

Mociit Oabra bopuciaaBiBHa

KaHIUAaT EKOHOMIYHUX HayK, JTOICHT,

JIOLIEHT Kadeapu MEeHEPKMEHTY Ta aJIMIHICTPyBaHHSI

TepHoMmiIbLCHKUI HallIOHAJIBHUHN TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymros

JIucuus JAmurpo JleoHinoBuu

KaHIUAAT NeJarorivyHuX HayK,

3100yBay OCBITH 3a CIEHIAIBHICTIO

281 «Ily6mniune ynpaBiIiHHS Ta aAMIHICTPYBaHHS

TepHONUILCHKUI HAIlIOHAIBHUM TEXHIYHUH YHiIBepcuTeT iMeHi [Bana [lymros

AKTyaJlbHICTh TeMH. [lepcnekTHBHI JOCIIKEHHS HAYKH Y cepl MEHEKMEHTY
JOBOJSTH, IO MPOIIEC YIPABIIHHS IEPCOHATIOM € BarOMHM acleKTOM e()EeKTHBHOTO
(GyHKIIOHYBaHHA  Oynab-sikoi  myOniyHOi  opradizamii. BogHouac — HaykoBII
nepedyBarOTh y TMOCTIMHOMY MOWIYIl KIOYOBUX YWHHHUKIB YCHiXy OYIb-IKOi
opranizauii. Ha 1ymKy oiHi€i rpynu AOCTIAHUKIB CaM€ 1HHOBAIIIT € KIIFOUEM JI0 YCIIXY,
1HII1 K BBAXKAIOTh, 110 YCIIX (POPMYE JAEPChbKUN OoTeHIan. Takoxk ICHy€e T1yMKa, 10
BXJIMBY pPOJIb BAITPAIOTh MPaBUJIbHI CTpAaTETiuHl PIlIEHHsS. AJie Te, M0 00’ €aHye
JTYMKHU BUYEHUX — I1€ 00'€KT MISITBHOCTI Oy/Ib-5IKOi OpraHizailii, a came JIt0INHa.

[Tompu  OGakaHHS  poOOTOMABIA  MABHUIIATA  €(PEKTHUBHICTh  JISJIBHOCTI
HiAIPUEMCTBA 32 PAXYHOK JIFOJICBKOTO peCypCy BUHHMKA€E Cepilo3Ha mpobiieMa MoLyKy
NUIAX1B 3a0e3nedYeHHs Takoi i1ei. 3 MeToro 3a0e3MeUeHHS BUCOKOT €()eKTUBHOCTI Iparli
mocTae mpoodsiemMa BIPOBAIHKEHHsST €(DEKTUBHOT MOTHBAIIIT MTEPCOHAITY, IO HA AYMKY
BUCHUX JIO3BOJISE TMIJBHUIIUTUA TMpale3aTHICTh Ta 3a0esneuye npopiIakTUKY
podeciiiHOro BUTOpaHHs MPaliBHUKIB.

[IpoGnemMu MoOTHBALIi MEpPCOHANy OpraHizamiil MPOCTEXKYIOThCA y HAYKOBUX
npaisx: A. I'epacumenka, A. Konora, O. Ky3emina, O. MenbHuk,. Baxnusuii Bkian
y nochimkeHHss cuctremu MotuBanii BHecnu: O. I'pimin, O. 3aika, C. 3aika,
JI. 3acraBHiok, M. 3enena, A. KacimoBa, O. Kpymenbauipka, J[. MenbHUUYK,
I[. Myukin, H. Hocanb, ®. Ypmanos, ta ixmi. [IpoTe anami3 HayKOBHX Ipallb BKa3ye
Ha HasBHICTb PI3HMX MOTJISIIB, IIIOA0 PO3POOKH Ta BIPOBAKSHHS CHCTEMH MOTHBAIII1
mparii B myOIi4HIi opraHi3aliii Ta mijaIKpecitoe HeoOX1JHICTh MOJATBIINX JOCTIKCHb.

Meta aocaigxeHHss. MeTOO TOCTIHKEHHS € TOCTIHKEHHS POJIi MOTHBAIIIT 1 Ipairi
nepcoHaiy B MyOmiuHilA oprasizarii.

PesyabTaTn  gocaimkennsi. CydacHa cuctemMa eQEKTUBHOTO YIPaBIIHHS
MepcoHaIoM 0a3yeThcs Ha Oe3nmepepBHOMY BIOCKOHAJIEHHI METOJIB KEPIBHHUIITBA B
BUKOPUCTaHHI MPUHIUIIB Ta MIIX0/IB CPOPMOBAHUX HAYKOBUMHU JOCTIIKCHHIMU Y
chepi MEHEKMEHTY. BaxkInBO BIIMITUTH, IO YMOBH ChOTOAEHHS BHECIH KOPEKTUBH
y JISUIBHICTh MIANPUEMCTB OyAb-SKOi Taly3l, 30KpEMa, 1€ CTOCYEThCA 3aTyUEHHS
MpaliBHUKIB y mpouec (PyHKIIOHYBaHHs opraHizailii. Bia mpailiBHHKa BUMAaraeTbcs

81



MANAGEMENT, MARKETING
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

y4acTh Yy JKUTTI MIANPUEMCTBA, BUKOHAHHA (QYHKIIH, SKI mependadaioTb aKTUBHY
JUSJIBHICTh Ha BCIX PIBHSX BiJ YIPaBIIHHS J0 BHUPOOHHUIITBA 1 3BICHO ITiABUIIEHHS
KBami(ikariii, o A03BOJsSE€ OTPUMATH BUCOKI pe3yIbTaTH AiSJILHOCTI OpraHi3arlii.

VYemimHa  AiSUIBHICTh  OYJB-IKOTO  MIANPUEMCTBA 3a0€3IMEUyEThCA  SKICHUM
nepcoHajoM, Ja00Ip SKOTO BIANOBIZAE IMOTpedaM MIANPUEMCTBA, BiAIOBIIHUM
KOMITETEHTHOCTSIM, YCIIITHOMY PE3yJIbTATUBHOMY BUKOHAHHIO 3aBJaHb Ta Oa)KaHHIO
KOJIEKTUBY IPAIIOBATH HA MO3UTUBHUM pe3yibTaT. BaxinBoro yMOBOIO €eKTHUBHOIO
(GYHKIIIOHYBaHHSI Cy4yaCHUX HIAMPUEMCTB € Ji€Ba CUCTEMa MOTHBAIli, ska Gopmye
KOMIIPOMIC MK OaxXaHHSIMH CTEHKXOJAepiB — MpaliBHHKa Ta podoromaBus [3].
Ctumyniom J1s TipaliBHUKA MOXe OyTH OyIb-sIKUi (paKTop, SIBUILE, IPOIIEC, IPEAMET,
KU CTIOHYKae ado CIpSMOBYE IMpaliBHUKA Ha SKICHI i B MexkaxX 000B'A3KiB. Takum
YUHOM, SIKICHE YTPAaBIIIHHS [EPCOHAIIOM TICHO IMOB'A3aHE 3 HASBHICTIO 1H(pOpMaIli y
poboTONaBI MpO: Oa)KaHHsS, MOTHBH, TOBEIIHKY MiJJIETJIUX Ta HAasBHI I MOXIIUBI
BaXeJl BIUIMBY Mmog0 Hux. Cucrtema MOTHBAIi OUIBIIOCTI OpraHizamii
XapaKTEepU3y€e€ThCsl 3aCTOCYBAHHSIM, Yy TMEpPEBaKHIA OUIBIIOCTI, MaTepialibHOI
CKJIQJIOBO1, yBara akIeHTY€eThCsl Ha 3apOO0ITHIHN IJ1aTi, MPEMisiX Ta IHIIUX JOJATKOBHUX
BUIUIaTaX. TakoXX Yy 0ararbO0Xx HAyKOBHX TpallsiX BiJ3HA4Ya€Tbcsi (POpMyBaHHS
MOTHBAIIIi Yepe3 PO3BUTOK OCOOUCTICHOTO IHTEPECY Ta CIPUSHHS PO3KPUTTIO TBOPUUX
3M10HOCTEN MpaliBHUKIB [6]. Y HayKOBiil JiTepaTypl BUOKPEMIIOETHCS TPU BHUIIU
MOTHBAIlli: MaTepiagbHa, MopajdbHa Ta aamiHicTpatuBHa [4]. Came 11 BUAH
NOTpeOyIOTh 1HAMBIAYAJIBHOIO BIPOBAKEHHS Ui KOKHOTO OKPEMOIO TPYAOBOIO
KOJIEKTUBY. SIKIIO NPHUHIMIM MAaTeplaJbHOI MOTHBALIl OUIBII 3pO3YMLIL, aJKe
HaifyacTilie 3acCTOCOBYIOTHCS, TO MOpajdbHa MOTHBalLlisl 0a3yeThCcsi Ha BIAJAHOCTI
MpaIiBHUKIB OpraHi3alii 4yepe3 BUXOBaHHS MOYYTTA TOPAOCTI 3a CBOE MIAMPUEMCTBO.
AJIMiHICTpaTHBHA MOTHUBAIIisl TOBHICTIO 0a3y€ThCs HA TUCIUILTIHI Mpalli, BITHOIIEHHIO
MpaliBHUKa J0 CBOiX OOOB'A3KIB Ta BIAMOBIAAIBHOCTI Tepej opraHizaiiero. OTxe,
OepydH 10 yBard BUINECBUKJIAJACHE, MOKHA CPOPMYITFOBATH XaPaKTCPUCTUKY TTOHSATTS
«MOTHUBAIIIS», KA 3aCTOCOBYETHCS JUIsl TPYIOBUX KOJIGKTHBIB. MoTuBaris — Iie,
TISUTBHICTH POOOTOIABIIS CIIPSIMOBAaHA HAa CTBOPEHHS YMOB BUHHKHEHHS Y MpalliBHUKA
moTpeOu 31HCHIOBATH TEBHI JIii B IHTepecax opraHizailii 3a HasIBHOCTI 3B’ 53Ky 3 Oy/1b-
BUHATOPOI0I0 OY/Ib-SKOTO XapaKTepy.

AHami3 HayKOBUX JDKEpEN JIO3BOJMB BHOKPEMHUTH TIO3UTHUBHI CTOPOHH
BIPOBAHKCHHS CUCTEMH MOTHBAIIIT JJIs MIIIIPUEMCTBA, a CaMe:

- MABUILEHHSI pe3yJIbTATUBHOCTI pOOOTH MEPCOHAIY;

- OllepaTUBHE JOCITHEHHS LIJICH MiANMPUEMCTBA;

- 3HUOKEHHS TUTMHHOCTI KaJIpiB;

- MOKpAIIEHHS TICUXOJIOTIYHOTO KJIIMaTy;

- MOKpaIIeHHsI KOMaHIHOT pOOOTH.

3riIHO  JOCHIKeHb, MIABUIICHHS €(GEeKTUBHOCTI ISUIBHOCTI MiAMPUEMCTBA
3YMOBITIOIOTh 3B’SI30K PE3yJbTaTUBHOCTI POOOTH CIIBPOOITHUKIB 3 OIUIATOIO Ta
HEMaTepiaTbHUM CTUMYIIIOBAHHSM Ta MIPO30PICTh CUCTEMHU 3a0X0UyBaHHS [4].

VY HayKoBUX Mparsgx 3 MEHEIHKMEHTY OKPIM MOTHBAIll PO3TISAAETHCS MOHATTS
«CTUMYJIIOBaHHs». AHaJI3 HAyKOBUX POOIT YKPAaTHChKUX HAYKOBIIB JJO3BOJIUB JIIATH
BHUCHOBKIB, 110 «CTHUMYJIOBAHHS» L€ MOHSTTS, K€ TICHO MOB’S3aHE 3 30BHIIIHIM
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BIUTMBOM Ha TMpAalliBHUKA, a PI3HUII MO BIJHOMICHHIO 1O MOTHUBAllli, MOJIATAE Y
HEMOXKJIMBOCTI 3JIIMCHIOBATH JIsUIBHICTh 0€3 30BHIIIHBOTO BIUIMBY, MPH MEPIIOMY Ta
BHYTpIIIHE OakaHHS JIATH Opu JIpyromy [1]. Aje, MK MOHATTSIMHU «MOTHBAILIIs» Ta
«CTUMYJIIOBaHHS» BiI3HAYAETHCS CHUIbHA KIHIIEBA META — JIOCATHEHHS! TO3UTUBHOTO
pe3yJbTaTy 3 IJABUINCHHS €()EKTUBHOCTI MiSUIBHOCTI TPYJIOBOIO KOJICKTHBY Ta
oprasizariii B 1ijgomy [1].

He edexTuBHE yrnpaBiiiHHS OpraHi3aii€lo MOXe MPU3BECTH M 0 MPOTHIICKHOTO
edeKTy Mpu 3aCTOCyBaHHI HETAaTWBHOI MoTHBamii. Taki 3axomau CcopsiMOBaHI Ha
3aCTOCYBaHHS OCYIy, HECXBAJCHHS MIsUTBHOCTI TPAIIBHUKA, IO MOKE MIPU3BECTH 10
BUHWKHEHHS HETaTUBHHUX EMOIli, BHACIIJOK YOTO MOXE 3 SBUTHCS OaKaHHS HE
mpaloBaTH B JaHid opranizamii. HeraTuBHuM HacmigkoM Moxe OyTH W cTpax
MOKJIaJIaHHs Ha ce0e BIJMOBIIAIIBHOCTI 3a MEBHI /i1 UM PIIIeHHS, 1110, BiI0Opa3uThCs
Ha PO3BUTKY MIANPUEMCTBA. ToOTO OKpIM MareplalbHOrO MOKApAHHS MOKIIMBE
3aCTOCYBaHHS [ICUXOJIOTTYHOTO TUCKY 31 CTOPOHHU POOOTOIaBIIS.

Boagnouac HeratMBHYy MOTHBAIII0 MOXHa BHUKOPHUCTOBYBATH, SK MEXaHI3M
CIIOHYKaHHSI JI0 3MIHM TPYJAOBOi MOBEIIHKM, BUMHKIB Ta Jii MpaliBHUKA. Auie,
HEOOXITHO BpaxyBaTH, II0 HETraTWBHAa MOTHUBAIllSl TOBMHHA MaTH CIPaBEIJTUBUN
XapaKkTep Ta JI030BAHICTh 1HTEHCUBHOCTI CTUMYJIY W BHUKOPHUCTOBYBATHCH 3a YITKO
MPOlyMaHUM TUTAHOM II00 HE OTPUMATH 3BOPOTHIO PEAKIIIIO BiJl IpalliBHUKA. Takox,
BXKJIMBO BMIJIO BUKOPUCTOBYBAaTH HEraTMBHY MOTHBAIIIIO, HAPUKIIAJL: OUIBII Ji€BO,
AKIIO 11 3aCTOCOBYBAaTH OJipa3zy Iicisi HeOa)xaHUX M1 CHiBpOOITHHKA apKe YUM
mi3Hile OyAyTh 3aCTOCOBAHI «CAHKIIIHHI» 3aX0/H, 1100 MpalliBHUKA, TUM MEHIIHUI
BIUIMB BOHU MaTUMYTh Ha HOT0O MOBEIHKY [2].

3riIHO pEeKOMEHAIli, SIKI BUIUIMBAIOTH 3 HAYKOBUX JIOPOOKIB BUCHUX — CII1JT
3BEPHYTH yBary Ha Te, Mo €()EeKTUBHICTh MEHEPKMEHTY 3HAYHO MOTIpPIITYETHCS TPU
MOBHIM BIICYTHOCTI peakKili KEpiBHUKA Ha pe3yJIbTaTh poOOTH MpalliBHUKA, IO MOXKE
MPU3BECTH JI0 BTPATH IHTEpECY i npodeciiHOMYy BUTOpaHHIO [5].

BucnoBku. OTxe, aHaii3 HAayKOBHUX JOCIIIKEHb 3 MEHEIKMEHTY J03BOJISIE
CTBEP/IKYBaTH, 1110 ONITUMaJIbHA CHCTEMa MOTHBAIII1 MTPAIliBHUKIB OpraHi3ailii mossrae
y peautizariii nmijiel nuisixoM 3a0e3nedeHHs npogeciiHoro, CHCTEMaTU30BaHOTO BILTUBY
KEepIiBHUIITBA Ha (OPMYBaHHS PIBHS BUKOHAHHS MpalliBHUKaMU CBOIX MpodeciitHux
00OB’sI3KIB. 3 METOI0 3POCTAaHHS 3alliKaBJICHOCTI YMPAaBIIHIIB Ta IMpaIliBHUKIB
oprasizaiiii y peasizarlii iJiei CTOCOBHO PO3BUTKY MiJMPUEMCTBA, BUHUKAE MOTpeda
CTBOPEHHSI YMOB /IS 3allIKaBJIEHOCTI MEPCOHANy Y MiJABUIIEHHI Pe3yJbTaTUBHOCTI
npani Ay epeKTUuBHOI poOOTH OpraHi3alli.
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ACTAHA KAJTACBIHJIAT'BI BAJIAJIAP APACBIHJIA
KBI3bIUIIIATA KAPCBI EI'Y KAMTbBIJIBIMbIH
BAT'AJIAY

Kakcbiraan AlKepkeM AKHYPKAHKbBI3bI
KoramapIk neHcaybIK cakTay (haKyJIbTETIHIH CTYJEHTI

FriapiMu sxeTexii:

CexenoBa Paymian Ko3ran0OaeBHa,
M.F.K., JOIICHT

AcTaHa METUITMHATIBIK YHUBEPCHUTETI,
Acrana, Kazakcran

AHgarna: byl FbUIBIMH KYMbICTa AcCTaHa KaldachbIHAAFbl KETIHINI KaJlalbIK
€MXaHara KapacThl ayMaKTaFbl Oaianap apachlHJa KbI3bUIIIaFa KapChl BaKIIMHALIUSTIAY
HOTIKeNepi 3epTrenil. COHFbI )KbULIAPhI €1IMI3/I€ KbI3bUIIIAMEH ChIPKATTaHYIIbUIBIK
JeHreil apTKaHbIH €CKEPE OTBIPBIN, OChl ayMaKTaFbl 3MHJIEMUOJIOTHSIIBIK KaFJaiFa
Tannay ’xacajjbl. 3epTTey OapbIChIHIA €KIIEMEH KaMThUIy JCHIeill, aTa-aHajlap/blH
BaKIMHALIUAFA KO3Kapachl >KOHE Y)KbIMABIK HMMMYHHUTETTIH KalblITacy J€HIewl
Oarananabl. COHBIMEH KATap, 9JIEYMETTIK cayallHaMa HOTHKEJIepl HET131HIE HETI3r1
npoOJjeManblK ACHEKTIIep aWKbIHAAJBIN, OJIApAbl ILIENIyre apHajfaH HaKThI
YCBIHBICTAP JKacaiibl. bya 3epTrey >KYMBICBI KOFaMJBIK JIEHCAYJBIK CaKTay
calachlHIarbl NPO(GUIAKTUKAIBIK I[IapanapiblH MaHbBI3bIH KOPCETIMN, OOJallaKTarbl
QJJIbIH aJly CTPATETUSIIAPbIH KETUIIPYTe OarbITTaIFaH.

Kint ce3aep: Kpi3buiia, BakiiuHaius, 6anaiap A1eHCayJIbIFbL, YTTUAEMUAOIOT USIIBIK
axyaJ, YKbIMIBIK IMMYHUTET, aJl/IbIH ally, ACTaHa, KaJIaJibIK €eMXaHa, eKIe, KOFaMJIbIK
JEHCAYJIBIK

Kipicne. Kpi3buiia — ete syKnaibl, T€3 TapaiaTblH BUPYCTh HHPEKIUSIIBIK aypy.
byn aypy xebinece 6ananap apachblHa Tapajblll, ayblp aCKbIHYJApFa OKETyl MYMKIH:
MMHEBMOHUA, OHHIEDanTUT KoHE KeHOip KarjailapAga eJiMre Jie COKTBHIPAJbI.
KpI3bUTIIaHblH  HETI3r1 alfblH aly J>KOJIbI — BaKIMHAIUS, SFHU €KIe CaJJIbIpy.
JlyHHexXy3UTIK JeHcayJblK cakTay yibIMbl (J/{¥) KbI3bLamiara Kapchl €ry JAeHrewi
95%-nan kem O0oMaybl KEPEKTITIH ailTaibl. OKIHIIIKE Opail, COHFBI KbUIIAphl KEHOIp
eHipJiep/ie eKneieH 0ac TapTy, aknapaTThIH KETICIEYIIUTIT )KoHE KalFaH TYCIHIKTED
eKIMEMEH KaMTy JICHT'€iHIH TOMEHICY1HE aJIbITl Key/Ie.

Kazakcranma KpI3pullmara Kapchl xocmapiibl ery xymbictapbl KP JleHcayibik
caKkTay MUHHUCTPJIT OekiTkeH YJITTHIK ery KYHTi30eciHe coiikec xypriziieni. COHFbI
KBUIIApBI €NMI3IH OlpHele eHIpiHAE KbI3bLIIIara KaThICThI AIHIESMHOIOTHSIIBIK
Karmai KypaeneHe TycTi. byn »xarmaiinap ekme caimy >KYMBICTapblH KalTa Kapayra,
OJIap/bIH THIMIUTITIH Oaranayra Heri3 00mabl.

Ochl Makanaga AcTaHa KaJlaCBhIHJAFbl JKETIHIIN KalaJbIK eMXaHara TIpKeJreH
Oamanmap apachlHIa KbI3bUIIIAFa KapChl BaKIMHAMEH KaMTBUTY JCHTEWi, OHBIH
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©3CKTLIIT MEH THIMAUIIT KapacThIPbLIaAbl. 3epTTEYIIH MaKCcaThl — KbI3bLIIIAFa KapChl
ery >KYMBICTapBIHBIH HOTIKEJIUIITIH aHBIKTAY JKOHE KEMIIUIIKTEP MEH Keaeprijaepi
caparntay apKblUIbl HAKTBI YCHIHBICTAp YCBIHY.

Kazakcran PecryOnmukachiHIa KpI3bUIIIaFa Kapchl ery (MMMYHJIAy) KYMBICTAphI
KEIIIeH/I1 9p1 HAKThl KYKBIKTHIK-HOPMATHBTIK 0a3ara CyleHe OTBIPBIIN KYpri3uiesal. by
0a3a JeHcayIbIK CaKTay >KYHeCIHIH THIMIUIIT MEH XaJIbIKThIH JKYKIaIbl aypysapaaH
KOpFAIybIH KaMTaMmachl3 €Ty MaKCaThIHJa KaJbIITACTHIPBUIFaH. ATam aiTKaHza,
UMMYHJIay JKYMBICTApbl KeJeCcl HOPMATHBTIK oHE 3aHHAMAJbIK aKTiJIEPMEH
peTTeNe:

1. KazakcTtaH Pecny6/inKkachIHbIH, "Xa/bIK JeHCAYIbIFbI 2KoHE JIeHCAYJIbIK, CaKTay yheci Typasibl”
Kogexkci 2020 >XbIJIFHI .

By Herisri kyxarTa:

o Wmmynnayabin mingertigiri Typaibl HakThl aiTbuiFad (Komekcrtin 85-6a0b1, 2-
tapmarbl): Kazakcran PeciyOnukacsl a3aMaTTapblHbIH )KYKIIAJIbI aypyJiapaH KOpFaHy
KYKBIFbI 0ap, jkoHe Oananap MeH epecekrepre npopuiakTUKaJIbIK erysiep Kyprizy —
MEMJIEKETTIH MIHJIETI.

o Bakumnaumsman Oac Tapry sKaraaiibl KapacTeIpbUFaH (86-0am): TyiraHblH
BaKIMHAJaH 0ac TapTybl KE€31HAE MEIULMHAIBIK KbI3METKEP TYCIHIIPY KYMBICTAPbIH
KYPri3zyl THIC oHE Oy Typasibl ska30alia Typ/ie TIpKeIyl Kepek.

o Wmmynnay epexeaepi mem Ttopri6i OenruieHeni: Ery KymbICcTapbl TETIH,
KYHTI130€JIIK TOPTIIIEH KOHE MEAUIMHANIBIK KOPCETKIIITEPre COUKEC )KYpri3uieal.

2. KP [leHcayJibIK caKTay MUHUCTPJIriHiH 6yHpbIKTapbl MEH KayJlblIaphbl

Nmmynnay sxymbictapbl KP JleHcaynblk cakTay MUHUCTPJITIHIH HOPMATUBTIK-
KYKBIKTBIK aKTIJIEpIHE CYWEHE OTBIPBIN PETTENEII:

2.1. «Xaavikmbl yxcochapivl npoduaakmukanvik ezyaep xcypeizy epexceci» ([JCM 6ytipoiror Ne KP
JCM-112/2020)

byn OyiipbikTa:

o YJITTHIK €Ty KYHTI30eCi OCKITIITEH;

o Erinerin MHQEKUMSIIBIK aypysiap Ti3iMi, €KIEHIH jKac epeKIIeNKTepiHe cai
KYPri3Uly peTi KOpCETUINeH;

o Bakuumnamusra Kapchl MEIUIIMHAIBIK KOPCETKIIITEp MEH KEWiHre KalAbIpy
mapTTapel OEATUICHTEH.

Kp3puiiiara Kapchl €KIe ochl KYHTI30€/1e MIHACTTI eKIesiep KaTapblHa Kipel.
2.2. «Eeyee scamamoiH kKoHMuH2eHMmep MeH mep3imdep mizbeciH 6ekimy mypasbly 6ylipblK

Bbyn OyiipsIk OolbIHIIA:

o Kpbuiara Kapchl BaKIIMHAILIMS 12 aiina kaHe 6 skacta €Ki KE3€HMEH XKYPrizuiyl
THIC;

o Kp3buiia OOMbIHILA 3MHUIEMHUOTIOTHSIIBIK axyall KYpAelIeHce, KOChIMILA eKIIe
KYPrizy KapacTblpblUiabl (MbIicaibl, 5-30 ac apaiblFbIHAAFBI €TUIMETeH TYJIFaiapra

KOCTIapJIaH ThIC EKIIE).
3. YATTBIK ery KyHTi36eci

KazakcTtanma ery JKymbICTapbl apHaibl YJATTBIK ery KyHTi30ecine COHKEC
Kyprizuieni. Kpi3puiiiara Kapchl €KIe MbIHAIaid PETIEH eHT1311e11:

o 1-wino3a: 12 alinbIK Ke3/1e (KbI3bUIIIA, KbI3aMBIK KOHE SMUIEMUSITBIK TApOTUTKE
kapcbl KKII-1 BakiuHacer);
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o 2-mi no3a: 6 xaceiHga (KKII-2 BakiimHacel — peBakIMHAIKA);
o ONUJIEMUONIOTHSIIBIK ~KOpCETKIITepre OaiylaHbICThl  KacecHipiMaep MeEH

epeceKkTepre KOChIMIIIA eKIIe JKYPri3iiayl MYMKIH.
4. CaHUTApPUSAJIBIK-3MTHUAEMHOJIOTUAJIBIK, 6AKbLIAy areHTTITiHiH HYCKayJIbIKTaphl

Ke13pn11a aypybIHBIH TapayblHA OalIaHBICTHI CaHUTapHUSAITBIK-
SIUACMHUOJIOTHSIIBIK KOMHTET HeMece bac MEMIICKETTIK CAaHUTAPHUSIIBIK JIOpIrep:

o DIMaeMHs KE31HACT] KochbIMIIA BAKIMHAIMSIAY IIapajapbin OCJITUICH/I;

o Erinmeren Hemece ekme Tapuxbl O€NTiCI3 TYIFAIAPIbl  KOCHAPAAH ThIC
BAKIMHANMSIAH OTKi3y Typasbl MISNM KaObLIIal ajajsl;

o MektenTtepae, Oanmabakmanapaa, XKOO-nmapaa xoHe 0acka YKbIMIapaa ery

KYMBICTAPBIH KYIICUTY 11 YCHIHABI.
5. XanbiKapasblK ctangaptTap *koHe JJCY yChIHBIMIAPbI

Kazakcran PecnyOinkacblHbIH BakIMHaLUs casicaTbl JyHHUEXKY3UIIK JEHCAYIIbIK
cakray yibIMbIHBIH ([IJIC¥) yChIHBIMAAphIHA COMKEC KYPri3iiaeai:

o KpBbuima OOHBIHINA €Ty KaMThLly jaeHreiii kem merenme 95% 0Ooaywl Tmic, OYII
YKBIMBIK HIMMYHHUTETT] KAJIBIITACTHIPY YILIH MaHBI3/bI;

o BaknunanapapiH canacel MEH Kaylilci3[iriHe KaTaH Tajantap KOWbLIaabl, 0Jap
XaJIBIKAPAJIbIK TIPKEY MEH cepTU(UKATTayJaH OTE/Il.

KP-marpl  KpI3pUTIIAFa Kapchl HMMMYHJAy JKYHeCl 3aHMEH JKOHE THICTI
OylpBIKTapMEH HaKThl OEKITUIreH. by xkylie Oananappl MHOEKUUSIIBIK aypyJiapiaH
KOpFay MakcaThIHJa KYMbIC icTeial. JKoFapbina KeATIpUIreH 3aHHaMalbIK HETi31ep
€KII€ YKYMBICTAPBIHBIH TOPTIMTI, THIM/I1 XKOHE KaYyIICl3 XKYPri3ulylH KAMTaMachl3 €Te/l.
CoHbIMEH KaTap, ara-aHaJlap MEH KOfaM TapalblHaH aKMapaTTbUIbIK JEHIeHiH
apTTHIPY J1a KbI3bUIIIAHBIH TapaIybIH OOJABIPMAayAa MaHbI3/bl PO aTKApaabl.

Kazakcran PecnyGnukachlHIa COHFBI KbUIAAphl KbI3bUIIIA aypPYBIHBIH Tapaylybl
SMUAEMHUOJIOTHSUIBIK ~ TYPFBIIAaH  epeKiie  OakpuiayAbl KaKeT ETETIH  ©3€KTi
MacenenepaiH OipiHe aiHanabl. KpI3bUIla — aya-TaMIbUIbI KOJMEH TapasiaThIH,
KYKNaJIbl KOHE AacCKbIHYbl MYMKIH OKYKmanel aypy. Kasipri Ttanma emngeri
AIUAEMUONIOTHSIIBIK axyali[ibl Oaranay, JIepeKTepre CYHWeHE OTBIPBIN alJbIH ay

iapanapblH KETUIIIPY aca MaHbI3bI.
2.1. KpI3bLIILIaHbIH 3MTHAeMHUO0JIOTUSIJIBIK CUITaTTaMachl

o Kpbuima ete xyKnaisl aypy OosbIln TaObUIabl: BUPYCTHI )KYKThIpFaH 1 anam
12—-18 agamra neiiiH KYKTHIPYbl MYMKIH.

« Aypy, acipece, ekie anmaraH Oajnanap apacblHJa T€3 TapayiaJbl.

o Aypy MayCHIMJBIK CUTIaTKa M€ — KOKTEM MEH KY3 aillapbIH/Ia KHi Oaiikatabl.

o MukyOanusnbik ke3eHi — 7-21 kyH.

Kecre 1 - Kazakcrangarsl KbI3bUIIIAMEH ChIPKATTAHYIIBUIBIK KOPCETKIIITEP1
(COHFBI MAJIIMETTEP HET131H/E)

Tipkenrexn Kbi3puIIIA||bananap apaceinga|Exne anmMarangap yneci
Kbt .

JKarTaiapsl (%) (%)
2021 131 62% 70%
2022 287 74% 81%
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Tipkenren kbI3bUTIIA|banamap apacemalExme ammaranmap yieci
Kbt .
JKarganiaapel (%) (%)
2023 5860 82% 88%
2024 (9 aii) |10 500+ 85%+ 90%+

Eckepry: 2023-2024 >xpInmapbl KbI3bUTIIA OOWBIHINA JMHASMHS Tipkenmi. by
eKrmeneH 0ac TapTy MEH BaKIIMHAIMSAAH THIC KaJIFaH Oajanap CaHBIHBIH apTybIMEH
OalJIaHBICTHI.

Ka3zakcTaHaafbl Kbi3blIWaMeH CbipKaTTaHywWbiNbIK KepceTKiwTepi (2021-2024 xx.)

—e—~ bananap apacuHza (%) -90
—&— Exne anmarangap yneci (%)

10000 E BesHIAN YA

Tiokenren xarpannap

85
8000+

- 80

6000

Nansis (%)

4000+

70

Kbispinia xasnanapo (anam)

2000
- 65

2021 2022 2023 2024 (9 an)
Hbin

bepinren nuarpammana 2021 xeuiman Oactan 2024 xpuiabiH 9 aliblHa JEHIHT1
Kazakcrannarpl KbI3bUIIIAMEH CBHIPKATTAHYLIBUIBIKTBIH JWHAMHUKACHI KOPCETIITEH.
JlnarpaMmMajia yi Heri3ri KopCceTKII KaMThbUIFaH

1. Tipkearen KpI3bLINIA KaFIAHIAPHIHBIN canbl (KOK OaFraHIapMeEH ):

. 2021 xpuiel — 131 xargait;

. 2022 kb1l — 287 Karngau;

. 2023 xpuiel — 5860 sxarnaii;

. 2024 xpuiaeig 9 aneiaga — 10500 sxarmai.

byn kepcetkimrepeH Kopin OTHIPFaHBIMBI3/Aal, KbI3BUIIIA ayPYbIHBIH Tapaybl
COHFBI KbUIAApPhl KYPT ©CKeH. 2023 >KbIIbl aJlJIbIHFBI KbUIJAPMEH CaJIbICTBhIpFaH/Ia
adTapibikTail eciM Oalikasica, 2024 >KbUIIABIH alfallikbl 9 albIHBIH ©31HJE aypy
xaraisiapsl 10 MBIHHAH achIl OTHIP.

2. Bajajap apachbIHAAFbI CHIPKATTAHYMIBLIBIK yJeci ()KaChUT ChI3BIK):
. 2021 xputsl — 62%);

. 2022 xpuisl — 74%;
. 2023 xputsl — 82%;
. 2024 xpuisl — 85%.
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SIFHM, KpI3BUTIIIAMEH aybIpFaHIAPBIH 0ackiM O6JiriH Oamamap Kypar OThIp. by
KOPCETKIII >KBbUIAAH JKBUIFA TYPaKThl ecyle, Oyl Oajamap apaceklHIa aypyra
OCHIMIUTIKTIH KOFaphl €KEHIH KOpCETe/Il.

3. Exne anmaranaap yJeci (KbI3blI CBI3BIK):

. 2021 xbuie1 — 70%:;
. 2022 xbuiel — 81%;
. 2023 xbuiel — 88%;
. 2024 xwuie1 — 90%.

byn — kpB3pUIIIaFa Kapchl €TUIMETeH HeMece BaKIMHAIMsIaHOaraH TyJIFajap
apachIHIAFbl CHIPKATTAHYIIBIIBIKTBIH OCIT KeJe )KaTKaHbIH Ounaipeni. Kpl3puamansi
TapaybIHBIH HET13T1 ce0e01 peTiH/Ie — eKITe ajiMaFaH XaJIbIKTBIH KOFaPhI YJIeCl alfKbIH
KepiHel.

JlmarpaMMa KpI3BUIIIA AypPYBIHBIH OSITHICMHOJIOTHSIIBIK JKaFIaibIHBIH JKbUIIAaH
KBUTFA YIIBIFBIN KEJIE KATKAHBIH HAKThI KOPCETIN TYp. AypyIIaHIBIKTHIH apTybIHA
OacTel ceben — BaKIMHALMSIAH OTIETeH Oajlajlap MEH €peceKTep CaHbIHBIH KoO0eroi.
by e3 ke3erinje KbI3pLIIara Kapchl MpOo(HIIaKTUKAIBIK [Iapajapibl, dcipece eKIe
KYMBICTAPBIH KYIICUTY 11 KaXeT eTe/Il.

2023-2024 JKBUIJIAPBI Actana KajacbhIHIa KbI3BLIIIIaFa KATBICTBI
AIUJCMHUOJIOTHSUIBIK axyasl YIIBIFBIN, Oanajap apachliHia KYKTBIPY >KaFIaiiapsl
KeOeHlreHi Tipkeni. Ocipece:

1 xacka AeiiHri )xoHe 6 jxacka JIeHiHr1 Oananap apachlHia Karaai KypaeaeHIl;

o« Acrana Kamacel OoWbiHma 2023 KpUIBI KBI3BUIIMIA OoMbIHIIA 2977
CTallMOHAPJIBIK KaFaai Tipkesal,0HbIH imiHae 2187 —1 18xkacka neiiinri Oananap;

o byn Gananapabpiy 85%-bl BAKIMHA aJIMAFAH HEMECE eKIle CTATYChI AHBIKTAJIMAFAH;

o DNUIEMHUONIOTTAp YKBIMIBIK UMMYHUTETTIH TOMCHIITIH )KOHE aTa-aHaIapbIH
€KIlere CeHIMCI3/IITH HET13r1 ce0en peTiHIe KOpPCEeTTI.

2023 KbLIbI ACTAHA KAJACHIH/IAFBI JKeTIHII KAJAJBIK eMXaHa
ayMarbIHJAA KbI3bLIIIAMEH aybIPFaH 0aJ1aJ1apAblH BAKINHAIUSA
CTaTYChI

B EKne »KacblHa XeTKeH
M BaKyuHa anmafaH

BaKumuHa anfaHaap
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Kecte 2 —2021-2024 xpuinap apanbiFbiHaaFel Kpl3puimara Kapchbl
BaKIIMHAIIMSIMEH KaMTy JUHAMMKACHI (KETIHII eMxaHa OOMbIHIIIA)

Kbl Baknunanusimen Kamty (%) || Exne anmaran (%)
2021 91% 9%
2022 91,3% 8,7%
2023 100% 0%
2024 (anramkspr 9 aif) 52,6% 47,4%

Kectenen kepin oTbIpraHbIMbI3all, BAaKIIMHALIIMSIMEH KaMTy JIEHTeH1 KbUI CailblH
temenen kenemi: 2021 sxxpuibl 0y kepeetkimt 91% 6omnca, 2023 sxbiel 100%-Fa neitin
KoTepiireH cebell KBI3bUIINIA aypybIHBIH OpIIyl TIPKENIN, COHBIH HOTHXECIHIE
OananapAplH BaKIMHAIKSIIAY €19Yip apThIll, KAMTBHUTY KOPCETKIIITEP1 )KOFaphLIa/Ibl.

2021 b1 meH 2022 OyIT KbUTIAPHI KBI3BUIIIA JKaFgaiIapbl TIpKEIMETeH, OyII
’KOFaphl BaKIIMHAITMS JICHIeHiHIH THIMAUTITIH Kopceteni. COHBIMEH KaTap, eriiMeTreH
OaJranap yJeci Ie caabICThIpMAaIbl TYpAE TOMEH — coikecinme 9% xone 8,7%.

Conpaii-ak, 2024 *KbUIABIH aJIFAIIKEl 9 alibIH/IA BAKITUHAIIMSAMEH KaMTY KOPCETKIIII
KYPT ToMeHen, HeOapi 52,6%-ab1 Kypaabl. A erinMmereH 6ananap yieci — 47,4%-1u1
KyparaH. by MonmiMeTrTep exrie JeHreiHIH TOMEeH/Ieyl KbI3bUIIIa aypybIHbIH ©CYIHE
TIKEJIeH ocep €TETIHIH alKbIH AJICIACHII.

Exnenen 6ac Tapry cedenrepi

H eKnere CeHiMCI3AiK
(MHTepHeTTeri KanfaH
aknapatTap)

H giHn/mageHun cebentep

MeaMUNHANBIK LWeKTeynepre
cinteme

M eKne Typanbl *eTKiNiKci3
aknapat

Kyprizuiren cayaiHaMma HOTHXKeC1 OOMBIHINA, eKIeeH Oac TapTy ceOenTepine
KEJIII TOKTAJIAThIH 00JICaK:

o 45% — exmere ceHIMCI3/IIK (MHTEPHETTET] JKaJIFaH aKmapaTTap)

o 27% — ninu/mMosieHu cedenTtep

o 15% — MeauIUHANBIK HIEKTEYJIepre ClaTeMe
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o 13% — exrie TypaJbl )KETKIJIIKCI3 aKmapar

MemJieKeTTiK JeHreiile KaObLIIaHFaH IIapaJiap

o KP Jlencaynblk cakTay MUHHUCTPJITI SMHIEMHUOJIOTUSIIBIK axyalibl €cKepe
OTBIPBIII, KOCHAPAAH ThIC €KIIe KYPrisyai CHT13]11;

e 5 xacran 30 xacka AeiiHri ekme ajJmaraH Tyjiarajgapra KOCBIMILIA BaKIIMHAIIU
KYPri3iL;

o AcTaHa KajacblHJIAa MOOMJIBAI €ry NYHKTTepi, MeKTenTepae eKme KyHaepi
YHBIMIACTHIPBLIIIB;

o AKnapaTTBhIK-TYCIHIPY HayKaHbI )KYPTi31UTiI, XaJbIKICH KYMBIC KYIICHTLIII1.

COHFBI XXbIIIAPAAFbl MOJIIMETTEP KbI3bUIIA ayPYBIHBIH OPIIYiHIH HET13r1 ce0eb1 —
BaKIMHAIIMSAMEH KaMTBUTYJIbIH JKETKUIIKCI3MII €KEHIH KepceTim OThIp. AcTaHa
KaJlachlHAa Ja >Karjall KypJeJeHIN, SKEeTIHII eMXaHara KapacThl alMakra
aypymaHabIK apTThl. OChIFaH Opail MEMJIEKET TapallbIHaH JKeJIe OPEKEeTTep >Kacallbll,
KOCTIApJIaH ThIC UMMYHJIAy JKOHE XaJIbIK apachlHIa TYCIHIIPY *XYMBICTAphl KOJFa
anbIHABL. byaH opi ajnfblH any MEH KaMTBhUIBIMJBI apTTHIPY — KbI3bUIIIAHBI TOJIBIK
OakpLIayaa YCTayIblH OACThI 5KOJIbI O0JIBIN TaObLIA/IbI.

3eptTey OapbIchbiHAa AcCTaHa KajJachIHAAFbl )KETIHII KaJalblK eMXaHara KapacTbl
AyMaKTa KbI3bLIIIAFA KAPChl BAKIHHAIMS KYMBICTAPBIHLIH THIMIIIMT MEH HET13r1
KUBIHIBIKTAPHI KaH-)KAKThI TaJIaH/Ibl.

2023-2024 >xpu1apsl KbI3bUIIIA aypybIHBIH TIPKETY AEHIeHl KYpT ecii, Oananap
apacblHa acipece 1 jxacka JIeiiHr1 xoHe 6 jKacKa ACHIHT1 )Kac TOMTaphl epeKIIe Kayl
TOOBIHA alHAIIBI. ByJT 2 IEMUONIOTUSITBIK aXyallJIbIH HalllapiiayblHa KeJieci cedernrep
acep eTTi:

e XaJBIKTBIH BaKI[MHAFa JEr€H CEHIMCI3IIT;

e CKIIEMEH KaMTBhUTY JIeHIeHiHIH TOMCHICY];

e JIYpBIC YIBIMIACTHIPUIMAFaH aKIapaTThIK-TYCIHAIPY KYMBICTAPHI;

o MEIUIMHANBIK €CEIKE ATy KYHECIHEr1 KeMIIUTIKTED.

198 :xkarpaiiabin 85%-blHaa Oasasiap ekme ajJMaraH HeMece eKme Maprtedeci Oeurici3
doaranbl OVIT JKaFalIbIH aIJIbIH alTyFa 00IaThIHABIFBIH KOopceTTi. OChIIaH YKbIMJIBIK
MMMYHUTETTIH  KaJbITacHaraHbl  KOHE  NPOMUIAKTUKANBIK  IIapaiapIbIH
YKETKUTIKCI3I1TT alKBIHIAIAbL.

3epTTey HOTIKENIEPl KOPCETKeHIeH, KbI3bUIIIaFa KapChl BaKIIMHAIMSA — OYJI TEK
MEJUITMHAJIBIK TPOIIelypa €Mec, COHBIMEH KaTap KOFaMJbIK Kayamnkepurunk. Kayin
TOOBIHIAFB Oananapabl MHGEKIUSIAaH KOopray YIIIH KOFaM MEH MeMJIEKEeT Oipiece
OTBIPBIIT OPEKET €Tyl KaxeT. XaJlbIKThIH €KIIere CEHIMIH apTThIpy, Camnajbl
YUBIMIACTHIPY KOHE MEAUIMHAIBIK KYHEHI HUQPPIaHABIPY — KbI3bUIIIA 1HACTIHIH
aJ/IbIH alrya 0acThl PO aTKapabl.

IaiipananpLIFan daeduerTep Tizimi
1. Kazakcran PecryOimkachlHbIH «XaJbIK JI€HCAYJBIFbI KOHE JIEHCAYJIBIK CaKTay
xyiect Typans»y Kogekci. — Hyp-Cynran, 2020. — 112 6.
2. Kazakcran Pecniyonukacsl JleHcaysblK cakray MUHUCTPIITiHIH CaHUTapUsIIbIK-
AIUIEMUONIOTHSIIBIK Oakbuiay komuTeTi. Kpi3puiiia OoiibiHma 2023 xpuira apHaiFaH
SIUIEMHOJIOTHSUIIBIK MajTiMeTTep. — Acrana, 2023. — 38 6.
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USE OF NON-TRADITIONAL RAW MATERIALS IN
FOOD TECHNOLOGY

Olefir Alina,

high grade specialist tutor, SSU "Lokhvytsa Mechanical-Technological Professional
College of the Poltava State Agrarian University"

Prodchenko Olena,

high grade specialist tutor, SSU "Lokhvytsa Mechanical-Technological Professional
College of the Poltava State Agrarian University"

The normal functioning of the human body is determined by three main factors,
which include food and water intake, and oxygen presence. A balanced diet is the key
to human health.

Since ancient times, the presence of bread in every home has been considered a
symbol of prosperity. Bread is a product of mass consumption that is a part of the daily
human diet. Currently, the range of bakery products is quite wide, but, unfortunately,
health products in the total volume of production do not exceed 2-5%. [1]. Therefore,
the developing of new types of bakery products with the introduction of useful
additives that could satisfy the taste preferences of different segments of the population
is relevant today. [2].

Wheat flour is the main raw material for the production of bakery products. But
since this flour contains an insufficient amount of essential substances (proteins, fats,
vitamins, minerals), it is appropriate to add various types of non-traditional raw
materials when developing new recipes for bakery products, which will compensate
for these substances content in the products.

In recent years, our college students, under the guidance of technological
disciplines teachers of the specialty 181 Food Technologies for the educational and
professional program Production of Bread, Confectionery, Pasta and Food
Concentrates, have been conducting educational and research work on the development
of new types of bread with the addition of non-traditional types of raw materials. In
particular, under the guidance of Alina Olefir, students developed new recipes for
baked goods using flaxseed, chickpeas, amaranth flour, pumpkin seed meal, etc. In
addition, the impact of the specified non-traditional raw materials on the quality of
bakery products was investigated.

This year, the most interesting was the research-based course project of student
Alyona Salimovska. In her work, she used amaranth flour as a promising type of non-
traditional raw material. Amaranth flour is a source of plant-based proteins that are
comparable to animal proteins. The proteins in this flour contain all essential amino
acids. [3].

In addition, this raw material contains cellulose, vitamins (A, B1, B2, C, E, PP,
etc.), polyunsaturated acids, macro- and microelements (potassium, calcium, sodium,
phosphorus, magnesium, iron, and others). Amaranth flour improves the functioning
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of the digestive tract and strengthens human immunity. The use of amaranth flour, as
an unconventional raw material, improves the removal of toxic substances and
metabolic products from the human body, and allows you to reduce blood cholesterol
levels.

Since amaranth flour does not contain gluten, it is not possible to replace fully
wheat flour in bread production. However, partial replacement of wheat flour with it is
efficient.

The purpose of this educational and research work was to develop a new recipe for
wheat bread with the addition of amaranth flour to increase the nutritional and
biological value of the product, as well as to select the optimal amount of amaranth
flour during the experiments, which will allow to obtain high-quality products.

This study was conducted by a student in a college laboratory with performing a
laboratory baking test. The dough for all variants was prepared by the leavening
method on traditional thick dough. [6], [7]

During the experiments, the acidity and moisture content of semi-finished and
finished products were determined, baking and drying of finished products, volume
and porosity, and their organoleptic evaluation was carried out.

During the experiments, the following conclusions were obtained.

Organoleptic indicators improved in products with the addition of amaranth flour,
(attractive golden crust color, and well-defined taste of bread with a slight aftertaste of
amaranth flour).

The addition of amaranth flour in the amount of 5 to 10%, compared to the
experimental sample (made according to the traditional recipe), helped to decrease
slightly in bread porosity and specific volume. Adding amaranth flour up to 10%
comparing to the mass of wheat flour made it possible to produce bread with high
nutritional value.

When using amaranth flour up to 20%, a significant decrease in bread porosity and
specific volume was observed.

In the course of the study, it can be concluded that it is most efficient to add
amaranth flour to the bread recipe in an amount of up to 10%.

So, the received bakery products with the addition of amaranth flour are a source
of biologically active substances. The developed recipe for a new type of bread with
the addition of amaranth flour will make it possible to expand the range of functional
products.

Reference
1. Syrokhman I.V. Commodity science of functional food products: Textbook/
Syrokhman [.V., Zavgorodnya V.M. — Kyiv: “Center for Educational Literature”,
2009.-544c.
2. Dubrovska N.O. Modern problems of food value and quality of bakery products
and possible ways of their solution: monograph / N.O. Dubrovska, L.P. Nilova.
Michurynsk. 2010.
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KaHJIUJIAT TIearorivHuX Hayk,

JOIIEHT Kadeapu
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Jlucuus KOs CepriiBua

BUKJIJ1a4y

®axoBuil MennyHUM Kosek KoMyHanbHOro 3akiiagy BHILOI OCBITH
«PiBHEHChKa MeIMyHa akageMis» PiBHEHCHKOI 001acHOT paau

AKTYaJIbHICTh TEMH.

Mera nocaimkennsi. [IpoananizyBaTi ykpaiHChKI Ta 1HO3€MHI HAyKOBI JIKepesa
IIOJI0 BIUIMBY Ha 3/0pOB’S, CTBOPEHHS MEpeAyMOB J0 NOSBU MpodeciiiHuX
3aXBOPIOBaHb, SIKI MOXYTh MPU3BECTH MO0 IHBAIIIM3AI] Yy 3B 43Ky 3 BUKOHAHHSIM
npodeciiinux 000B’S3KiB  MailOyTHIX (QaxiBiiB 3 Tepamii Ta peabumiTarii.
AxTyanizyBatu notpedy y hopMyBaHHI 310pOB’A30€piratouoi KOMIETEHTHOCTI cepet
3100yBadiB BWINOI OCBITH SIKI HaBYaloTbcs 3a cremianbHicTIo [7 «Tepamis Ta
peadiTiTamis.

Pe3syabtatu pociaimxennsi. [lotenuian nepxaBu 0e3nocepeHbO 3aJEKUTh Bij
Mpane3aaTHOCTI JIOJICBKOTO Pecypcy 1 BAXKIIUBY POJIb Y MOT0 30€peeHHI BIITPalOTh
MEJIUYHI MPAIIBHUKK aJ[)K€ BOHU CTOATh HA BapTi OXOPOHHU 3J0POB’S T'POMAJISH.
Boanoudac B po0O0Ti MEIMKIB € PU3UKH PO3BUTKY HU3KU MPO(DECIiTHMX 3aXBOPIOBAHbD.
BoHu mocuinioloThes pU HEJOTPUMAHHI TITIEHIYHMX HOPM Mpalll 1 SIK pe3ysbTar
MMOBIpHA 1HBaIIU3a1isl Ta HABITh CMEPTh Y HACIIIOK TAKOTO HETATUBHOTO BILTUBY[9].
Tomy, mpobiiema eeKTHBHOCTI pOOOTH BIIACHE MEAMYHOI rajy3i, sKa 30CepekeHa Ha
30epeXeHHl ¥ BIIHOBIICGHHI 37I0pOB’Sl TMpaIe3aTHOTO HACEJICHHS JepiKaBH, SK
pecypcy, 3al1eKNUTh, 30KpeMa Bijl 30epeKeHHS 3I0POB’ Sl METUYHUX MPaIlIBHUKIB.

VY 3B’s3Ky 3 BWINEBH3HAYCHOIO MPOOJIEMOI0 BHHHMKAe ToTpeba y dopmyBaHHI
3I0pPOB’130€epirarouoi KOMIETEHTHOCTI MiJ Yac MIATOTOBKM MaiOyTHIX ¢axiBIliB 3
Tepamii Ta pealiiTaiii B yMOBaxX 3aKjiay BUILOI OCBITH.
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AHani3yroui HayKoBl Tpali YKpaiHCBKHX Ta 1HO3EMHHUX aBTOpIB MOXKHA
CTBEp/KYBaTH, W10 HaJa MpoOJIEeMOI0  370pOB’s30epiraroyoi  KOMIETEHTHOCTI
MaiOyTHiX (QaxiBuiB mnpamroBanu: O. AHToHOBa, H. bamasens, H. benikosa,
J1. Boponina, H. ITomimyk, T. [ITanoBanora Ta ixmmi. [TuTaHHS MATOTOBKU MaiOyTHIX
MEJMYHHUX MPAIIBHUKIB B yMOBaX 370pPOB’SI30€pEeKEHHS 3HAXOAUTh MICIIEC Y Tparsx
Cy4YaCHUX YKpaiHChbKMX HaykoBIiB, a came: H. boOpogoi, B. Jlonuenko, C. Ko3yO0,
I. Kipeena, A. Kyns6amnoi, B. Hazapyka, JI. HoakoBoi, O. [loamieTHi Ta iHIIUX.

[HO3eMH1 Kepena CTBEPIXKYIOTh, 10 13 cepeauHu 1980-x pokiB MPOBOASTHCS
JOCTIIKEHHS OB’ 13aH1 31 CKapraMu Ta po3jia/iaMu, K1 BAHUKAIOTh Y poOoTi (haxiBIliB
3 Tepamii Ta peabimitanii [2]. HaykoBli y cBOiX mpalsiX BiJ3Ha4alOTh MOLIUPEHHS
3aXBOPIOBaHb OMOPHO-PYXOBOTO amapary, HIKIPHUX 3aXBOPIOBaHb PI3HOTO TEHE3Y Y
TOMY YHCJ1 COPUYMHEHHI 1H(EKII€I0, a TAKOXK CKapryd Ha MOPYIIEHHS MEHTAJIbHOIO
310pOB’sl cepeln (axiBLiB 3 Tepamii Ta peabumiTamii. Y OUIBIIOCTI JOCIHIIKEHb
CTHIOCTEPIraeThCs MiJBUIIEHHS PHU3UKY 3aXBOPIOBAaHb OMOPHO-PYXOBOTO amapary.
Oco0MBO HETaTUBHUM BIUIMB YMHUTHCS Ha BEPXHIO YACTHUHY CIIMHU, MOMEPEKOBUN
BT XpeOTa, MINIo, TIJIedl, 3aI'aCcTs, KUCTI pykK Ta KoJiHa [2, 1, 4]. Takox BaXJIMBO
BIIMITUTH, IO JOCTITHUKK BKa3ylOTh Ha CKapru IIOAO0 HHU3BKOI a00 IOMIPHO
MIJBUIIEHOT TONMIMPEHOCTI CUHAPOMY BHUTOpaHHS cepel (¢axiBIiB 3 Tepamii Ta
peabumirtamii [5]. Y 1HO3eMHHMX HAyKOBUX JIKEpesax MPOCIiIKOBYIOTHCS MOOJIMHOKI
MOBIJJOMJICHHS 1010 YPaKEHHS IIKIPHUX TOKPHBIB, AKI BHUHUKAIOTH y TIPOIECI
npodeciiiHoi AisbHOCTI (axiBLIB 3 Teparli Ta peadumiTanii. CTaTUCTUYHI AaH] TI0]10
3BEpHEHb BiJ (PaxiBIIB 3 Tepamii Ta peaduliTauii BUSBIOTHCA y J1arH03aX, 30KpemMa:
aJepriYHUil KOHTAKTHUMA 1I€PMATUT, XPOHIYHHIN KOHTAKTHUW JEPMATUT Ta aTOMIYHUN
JIEpMaTUT. BIIbIIICTh 3BEpHEHb OYJIM aKIIEHTOBAHI Ha ypa)KeHH4 WKipu pyk. Ha nymMky
(daxiBLIB caM€ KOHTakKT 3 KOCMETHKOIO, KpeMamH, Ae31H(]iKyrouuMu 3acobamu,
JIKapChKUMHU TpenaparaMyd Il MICIEBOTO 3aCTOCYBaHHS Ta BHUKOPUCTAHHS
PYKaBUUYOK OyJIM BaKJIMBUMH WMOBIPHUMH MPOBOKYIOUMMU (PaKTOPaMHU, K1 PU3BEIH
70 JICpMATOJIOTIYHUX 3MIH Ta OINMCaHI MiJ Yac JOCHKeHb. TakoK JOCIITHUKH
B1/I3HAYAIOTh BUCOKHI PIBEHb MOXKJIMBOCTI 1H()IKYBaHHS MEIMYHUX TMPAI[iBHUKIB MPU
KOHTaKTl 3 BIJKPUTUMHU paHAMHU TMAII€HTIB, 10 MOXE MPHU3BECTH JI0 3apaKEHHS
BIpYCHUM TenmaTutoM, Tyoepkyinbo3om, BT indekmiero [3].

PesynbraTti mocmiiKeHb MPOBEAECHUX YKPATHCHKUMHU HAyKOBLSIMH CTBEPIKYIOTh
PO PHU3HKMA MEXaHIYHOTO BIUIMBY, SIKHM BUHUKAE Yy PE3yibTaTi JOBTOTPHUBAIOIO
BUMYILIEHOTO MOJIOKEHHS TiJIa MMiJ1 YaC BUKOHAHHA MpodeciiHuX 000B’sA3KIB PaxiBIliB
3 Tepamii Ta peabimitaii. [le mpu3BOAUTH 10 MIJBUIICHHS HAMPYXEHHS M’S31B Ta
3B’SI3KOBOTO amapary CIWHH, BEPXHBOTO TIICYOBOTO MOsCY. Takok Big3HAYAE€THCS
HETaTUBHUHN BIUIMB HAa IIMHHUN, MOMEPEKOBUM BIIIIIM XpeOTa, 10 € MPUUYHUHOIO
MaTOJIOTIYHUX 3MIiH B KOH]Iirypaimii xpeOta i MiKxpeOueBux auckax. Ha xanb, y
Mpalsx HAyKOBIIB YacTO 3yCTPIYAIOThCS CKAPIM HA YPa)KEHHS HUKHIX KIHIIBOK,
30KpeMa ypakeHb, IO MPU3BOJATH JI0 PO3BUTKY BapuKO3HOT XBopobu [7 ¢. 54], [10 c.
278].

[IpoBenennii aHami3 HAyKOBUX JDKEpeN, CTATUCTHYHUX JaHUX CBITYUTH TIPO
(dhopMyBaHHS MATOJOTIYHUX CTAHIB, SIKI XapaKTepHI JJIs MpodeCifHNX 3aXBOPIOBAHD U
MOXYTh TIPU3BECTH 10 BTpaTH Mpale3naTHocTi ¢axiBiliB 3 Tepamii Ta peadumirTairii.
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Tomy BaxIMBO, MijJ Yac HaBYaHHS Y 3aKjaji BUIIOI OCBITH, (POPMYBaTH PO3YyMIHHS
npoOseMu mpodeciitHOl 3aXBOPIOBAHOCTI, CTBOPIOBATH TIEPEAYMOBH J10 (hOpMYyBaHHS
CTIMKOI MO3MIIT MI0A0 30EPEeKEHHS BIACHOTO 3J0POB’Sl TUM CaMUM CIPHUATU
(dhopMyBaHHIO 3JI0pOB’s30epirarouoi KOMIETEHTHOCTI cepell 37100yBayiB OCBITH, SKi
HABYAIOThCS 3a criemiabHICTIO 17 «Tepamis Ta peadimiTaiiis.

3 Metoro hopmyBaHHS Y MalOyTHIX (haxiBLiB 3 Teparii Ta peadiTiTalii akTUBHOI
KUTTEBOT MO3UIIIT III0JI0 30€PEKEHHSI BIIACHOTO 3/I0POB’ sl HEOOX1AHO 3aCTOCOBYBATHU B
OCBITHHOMY TPOILIECI MIPUHIIUIIN 3I0POB’I30€piral0dyoro HaBYaHHsI.

3nopoB’s30epiratoue HaBYaHHS — 1€, (OpMyBaHHS 3HAHb MPO 3aKOHOMIPHOCTI
CTaHOBJICHHS, PO3BHUTKY, 30€pEKECHHS 370POB’Sl JIIOAUHU 1 SK MPOIEC OBOJIOIIHHS
BMIHHSIMU 30€pEKEHHS 1 BIOCKOHAJICHHST OCOOMCTOTO 370POB’ s, 3aCBOEHHS 3HAHD ITPO
3I0POBHM CMOCIO XKUTTS, METOAM 1 3acOo0M MPOBEACHHS pPOOOTH 3 MponaraHau
3I0pPOBOTO CIOCO0Y KUTTS [8 ¢. 255].

Ha nyMKy HayKOBIIIB pe3yJbTaTOM 3/I0pOB’A30€pIirarouoro HaBYaHHS Mae€ CTaTu
KyJbTypa 3JI0pOB’S 3/00yBayiB OCBITH 4Yepe3 CHUCTEMY 3HaHb TITl€HIYHUX,
(b1310JI0TIYHUX, TICUXOJIOTIYHUX METOMIB 1 3aco0iB KOHTPOJIIO, 30epeKeHHs,
BJIOCKOHAJICHHSI CBOTO 3/I0pOB’Sl, BMIHHS HOLIMPIOBATH 310pOB’s130€epiraroyi 3HaHHS
cepell oTouyrouux [8 c. 254].

VY KOHTEKCTI JOCIIKEHHS BApTO BUOKPEMUTHU MOHATTS «30pOB’si30epiratodya
KOMIIETEHTHICTB», $IKa € 0OararorpaHHuM mporiecoM (GOpMyBaHHS  3HaHb,
YAOCKOHAJIEHHA YMIHb Ta HABUYOK, HAaOYTTsS JOCBIY 30€peXeHHS 310pOB’f, IIO
MPOSIBIISIETHCS] Y BMIHHI BECTH 3JOPOBUI CHOCIO KUTTA Ta 3amo0iraTd npodeciitHuM
3aXBOPIOBAHHSM. 37I0pOB’s130epiraroua KOMIETEHTHICTh € CKJIaJHUM YTBOPEHHSIM, SIKE
noeAaHye npodeciitnuii 1 o.cooucTicHU acnektu [6 c. 16].

BucnoBku. XapakrtepucTuka yMOB mpauil (axiBIiB 3 Tepamii Ta peaOimiTamii
BKa3zye Ha Te, 110 BOHU MOCTIHHO MepeOyBatOTh y TPyl PU3UKY Aii PI3HOMAHITHUX
HECHIPUATINBUX MpodeciiHux ¢akropiB. Lle Moxke mnpu3BecTH 10 BTpaTH iX
npare3aTHocTi. Taki HeraTuBHI yMOBH 0€3M0cepeHbO B110OpaKat0unCh Ha 310POB’1
MEIUYHUX MPAIIBHUKIB MOKYTh MPU3BECTH JI0 MOPYIIEHb (h13UYHOTO Ta MEHTAIBHOTO
3I0POB’S 1 SIK HACHIJIOK TPU3BECTH JI0 IMEPEAYACHOTO 3aBepileHHs MpodeciitHoi
TisTbHOCTI. BaXkiiBo Te, 1110 11 BIuMB MoXe GopMyBaTH CTpax Mepea OBOJIOAIHHSIM
npodeciero (daxiBi 3 Tepamii Ta peaOumiTamii Ta He Oa)KaHHSIM 3aliMaTHCS TaKOIo
TISUTBHICTIO Y MallOyTHBOMY. A 11e, 30KpeMa y 4ac BIWHU, CTAHOBUTDH BEJIHMKY 3arpo3y
MIITPUMKH SKATTEIISUIBHOCTI Hallll y 3B’S3KY 31 301IBIIEHHAM KUIBKOCTI 0Ci0, sKi
noTpedyoTh mpodeciiiHux peadimTamiioux 3axoaiB. Came TOMY 3aBISKH
akTyanizauii npodiemMu npodeciiiHoi 3aXBOPIOBAHOCTI MOKHA CTBOPUTH MEPEAYMOBU
dhopMyBaHHS 30pOB’A30€pirar0uoi KOMIETEHTHOCTI Y MaOyTHIX (axiBLiB 3 Teparii
Ta pealuriTalli B ymMoBax 3akiany ocBiTH. Lle mornomoxke BUpOOUTH CTIMKY >KUTTEBY
MO3ULII0 IIOJ0 3J0POBOTO CHOCO0Y KHUTTA Ta MNPOPUIAKTHKK TpodeciitHux
3aXBOPIOBaHb Yy MallOyTHIHM A1sTTIbHOCTI METUYHUX MPAIliBHUKIB.
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Abstract. This article examines the features of a specific type of phraseological
units in the Bulgarian language, which are characterized by imagery and
expressiveness — the so-called stable comparisons. Comparisons are explored from a
structural and linguistic point of view. All units studied were built on the X as Y model.
The two parts of similes can be monolexical or made up of more words. Such type of
constructions is one of the best mechanisms for getting to know the reality around us
and for the entry of new realities into human life. Comparisons reveal a person’s
associative thinking and show his ability to match the new with the familiar.

Key words: comparisons, as X as Y, Bulgarian Language, specificities.

Introduction

The scope of the present study includes specific units that are broken down within
the linguistic discipline of phraseology. The object of research in the presented text is
the comparative constructions in the Bulgarian language, which are built according to
an established model — as X as Y. For the naming of these phraseological structures,
two terms have been established in science — stable comparisons (hereinafter referred
to as SC) and figurative comparisons (hereinafter referred to as FC). Figurative
comparisons can rather be considered as facts of speech, since they are not
characterized by a sustained character, but they have a strong imagery. FC are created
in speech practice. For them B. Yanev writes: “[...] have a more dynamic character,
related to their function of being up-to-date representatives of changes in the value
system and worldview of society.”! (SInes/Yanev 2013: 16)

The main goal of the study is to examine the morphological features of the
components that make up the comparisons, based on the excerpted phraseological
material, as well as to analyze the most frequent components within the limits of the
stable comparisons. For the realization of the purpose of the present study,
comparisons were extracted from lexicographic sources or from linguistic works to
which there is a dictionary part with units. The main sources used for the excerpt are:

o Vcmotiyueume cpagnenus 8 6vieapckus esux, B. KioBnneBa-Muimaiikosa;

o Dpazeonocuuer peunux Ha dwvreapckus eux, m. I u Il, K. Huuera, C. CnacoBa-
MuxainoBa;

o Vcmouiyueu cpasuenus. bvaeapcku, pycku, awenuticku, Hemcku, gpeucku, P.
XOoJIaHH;

! The translation of the quote is mine.
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o E3uxosama xapmuHa HA ceéema, OmpaseHa upe3 300- U PUMOKOMNOHEHMHU
@paszeonocusmu. Komnapamusno uszciedsamne mexncoy OvIeapcKusi U HOBOSPBYKUSL
ezux, M. Kapranosa;

e Obpa3znume cpasHeHus ¢ AHMPONOYEHMpPUYeH Xxapakmep 6 O0vleapcKus u
anenurickus esuk, b. SIHes.

Theoretical Background

In the linguistic literature, there are different conceptions of the limits and volume
of stable comparisons, which can generally be reduced to two directions - whether the
sign of the comparison will be included in the structure or not. Of course, both points
of view have their advocates in scientific practice. In the present study, attention will
be paid to both conceptions, and we will indicate our opinion, which conception we
support and why.

Different conceptions of the limits and scope of comparisons are encountered in
linguistic practice. We support the opinion of one of the most in-depth Bulgarian
researchers of sustainable comparisons — Vesa Kyuvlieva-Mishaykova, who defines
them as follows: “a stable comparison is a two-term, binary structure often
asymmetrical in nature — the first, left-hand part is usually expressed by one
component, and the second, right-hand part can be made up of one, two, or more
components.” (KroBnueBa-MurnaitkoBa/Kyuvlieva-Mishaykova 1986: 20)

All comparisons that are excerpted for the purposes of the study are built according
to the model:

e tertium comparationis (left side of the comparison) — a sign or basis of
comparison, €.g. TIylaB KaTo I'bCKa, YEPEH KaTO KaTpaH, YEpBEH KaTo JoMart, Osia
KaTo KaJbHa, CTOSl KaTO UCTyKaH, CKBII KaToO MET MapHu B KECHS etc.

e comparator (comparative word) — the function of a comparative word can
perform as, as much, as if, as if, e.g. Touar ce kKaTo CBUHCKHU 4e€pBa, KPOTHK/THUX KaTO
00’a KpaBHUKa, )XBJIT KaTO JIMMOH, pa30MpaM KOJIKOTO Marape OT BOGHHA My3HKa etc.

e comparatum (vight side of the comparison) — object to which it is compared, e.g.
KpacuBa KaTo OOTHHSI, IIOBTAPSIM KaTO Tarara, YepeH KaTo BhIVICH, XIS Ce KaTo Maya,
sIM KaTo TIOTICKO JIeTe Ha 3aaylIHuIa etc.

“Diachronically, it is the first component that has forced the search for an
appropriate image to be characterized more accurately, more vividly, more
expressively.” (KropnueBa-MumaiikoBa/Kyuvlieva-Mishaykova 1986: 10). In my
opinion, it is the left side of the comparison (tertium comparationis) that really
motivates to find an appropriate image for the Y component. If a comparison is limited
to the right side only, very often it cannot be interpreted unambiguously, i.e.
homonymy occurs, €.g.:

Kamo 1yo’:

% The stable comparison kamo 1yd/kamo xyue has three possibilities of realization — first, in the role of tertium
comparationis the verb to run and the like — semantics: extremely much, headlong; secondly, tertium
comparationis to be represented by the verb work (play, read and the like) — semantics: extremely much and
constantly, tirelessly; third, the stable comparison xkamo ayo/kamo kyue to be combined with laughing
(shouting, shouting and the like) — semantics: very loud, very loud, unstoppable.
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1. B cvuem. ¢ TM4am (pa3tuuBam ce U Noj.). M36bHpeOHo MHO20, CIpeMeiaso.

2. B cvuem. c pabots (CBUps, yeTa W 10J.). M36bHpeOHO MHO20 U NOCMOSHHO,
HEeYMOPHO.

3. B cvuem. cvc cMesi ce (BHKaM, Kpemis). MHO20 CUIHO, MHO20 BUCOKO,
neyovpoicumo. (cpB. ®PBE, 1. L., c. 492)

In this way, the comparisons are presented in the Phraseological Dictionary of the
Bulgarian Language (volumes I and II), where the authors® proceed from the criterion
of de-semanticization of the components and exclude from the limits of stable
comparisons tertitum comparationis, which is not reconsidered, and accept for
comparisons like + the right part or as + the right part. This perception of the
performance of the SC is not accepted in our study.

Kamo Kyue’:

1. B cvuem. cvc crpamam (Terjs, riaayBaM W TOA.). M36bHpeOHO MHO20
(cmpaodam).

2. B cvuem. ¢ xuBesi (yMUpaMm, U3IbXBaM, ITyKBaM U TOJ.). B conima Huwema,
Kamo camomuux, 6e300MmeH (xHcuees).

3. B cvuem. ¢ youBam (nipetpenBam u 1of.). bes orcan, 6e3 munocm (yousam,).

4. B cvuem. cvc 3asKnaMm ce. 3106Ho (ce 3asaxncoam). (cpB. OPBE, T. 1., c. 489 —
490)

From the comparisons presented above (xamo 1y0 and kamo kyue) it is noticeable
that the absence of a tertium comparationis can lead to the ambiguity of the comparison
itself and to the impossibility of fully realizing the semantics of the stable comparison.
As can be seen from the attached examples, one can either owcusee kamo kyue, even if
he 3ascoa ce kamo kyue — compared to the first component, the comparison is loaded
with a different meaning. It is the same with the examples I cmesn ce kamo nyo (very
loud, uncontrollably) and I pab6oms kamo nyo (extremely hard, I work tirelessly), etc.
Therefore, we are of the opinion that within the limits of sustainable comparison, the
left side (tertium comparationis) must necessarily be included, in order not to observe
ambiguity in the interpretation of the specific comparative construction.

In another study of mine, I pay attention to persistence and imagery in constructions
of type X as Y, drawing attention to the possibility that the right-hand side of the
persistent comparison (the so-called comparatum) is renewed as one compares with
what is known and familiar. In this connection, comparative units are found, in the
image of which lexemes such as su kamo npaxocmyxauka, kpacusa kamo CHedcarnka,
oeben kamo bupena 6ymuika, Kpacus kamo AnonoH, ceexlc Kamo Kpacmasuikd, 8bpés

3 Kernm Huuepa, Cwuiika Cnacoa-Muxaiinosa n Kpucrammna Yonakosa/Keti Nicheva, Siyka Spasova-
Mihaylova, Kristalina Cholakova.

4 An expression xkamo xyue can also have a different meaning to the component that is in the role of tertium
comparationis. First, if the verb suffer (draw, starve, etc.) enters the left part of the comparison, the expression
will mean extremely much (suffer); secondly, the verb live (die, breathe out, burst and the like) can also fulfill
the role of tertium comparationis — semantics: in great poverty; as a homeless, lonely (live); third, to join the
verb fo kill (to suffer and the like) — semantics: without pity, without mercy (I kill); fourth, xamo xyue to be
combined with the verb nag — semantics: malicious (I nag).

102



PHILOLOGY
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

kamo 3omou/3omoupan, etc. (Kapramosa/Kartalova 2024: 90). On the other hand,
stable comparisons such as eredam xamo maue y cyoacyx, uepeen kamo OUMOJICKU
npocsK, 8bpes kamo kbopas koH, etc. One of the main reasons for limiting the use of
such sustainable comparisons is that a significant part of the vocabulary is pushed to
the periphery of the language or the words that make up the SC are of dialectal origin,
which limits their understanding among modern society. In this way, some components
that have already lost their relevance in society can be replaced with others — those that
enter the speech practice of the modern Bulgarian. The emergence of stable
comparisons and the renewal of images located on the right side of the comparison is
based on direct observations of people. The basis of the studied comparative units are
the associative perceptions of the person to compare the new realities with the familiar
and well-known.

All sustained comparisons are loaded expressively, and the majority of them are
carriers of pejorativeness. Fewer similes illustrate the good and the positive in man.

From a structural point of view, those stable comparisons that are made up of
monolexical left and right sides predominate, i.e. in the role of X only one word enters
and in the role of Y we also have one word. Of the parts of speech, the function of
tertium comparationis is most often occupied by adjectives (for example nusn xato
mpace, uepgeH KaTo pak, Os1 KaTo CHAT, KpombK KaTo 00ka KpaBUYKa, KPACUE KaTo
oor, uepen KaTo abaHOC, Kpacusa KaTo po3a, cmpaxius Karto 3aek, etc.) and verbs (for
example cnsa KaTo bH, 8bPEs/X0051 KATO KOCTEHYPKA, UHaAms ce Kato Marape, oseam
KaTo 3aeK, nus KaTo CMOK, etc.)

When the tertium comparationis within the limits of the Bulgarian language is
represented by an adjective, it is mostly in the basic form - masculine, singular. There
are also comparisons where the adjective is in the feminine form, e.g. kpacusa xato
OOruHsI; Kpacusa Kato 3j1aTHa s0blKa, Kpacusa/xybasa kato posa, etc. The same
conclusion can be made for the verb when it fulfills the role of tertium comparationis
— the first person singular form of the verb predominates, but there are also such
persistent comparisons where the verb is in the first person, plural (e.g. kapame ce kato
Kyd4eTo M KOTKaTa, o0ndame ce KaTo KOTKara u MUIIKaTa, etc.).

The image located on the right side of the stable comparison is most often
represented by a noun. Nouns predominate, by which animals, plants and, less often,
objects of human life and everyday life are named. Usually the noun is in the
unpartitioned form, but, as can be seen from the examples above, it can also be marked
(e.g. we love each other like the cat and the mouse/o6uuame ce kaTo KOTKaTa u
MHUIIIKaTA, etc.).

Conclusion

From the material presented, we could draw several general conclusions about
stable comparisons. The main lexical-grammatical part on which imagery is built is the
noun. The noun that names a plant, object, animal, etc., is positioned on the right side
of the SC (the so-called comparatum), and is mostly in an unarticulated form, which is
due to the generalizing character.
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It is observed that in a significant proportion of sustained comparisons, they are
strongly oriented around pejorativeness, with the quality (characteristic or action)
being directly attributed to the chosen image (comparatum). Therefore, most of the
excerpted units are built according to the model A + as + N (adjective + as + noun) or
V +as + N (verb + as + noun).

Stable comparisons comprehensively and multi-layeredly build the linguistic
picture of the people (in the specific case of the Bulgarians), as they reflect the
mentality and ideology of the ethnos. In this way, a unique idea of the world is created,
and on the basis of comparison with familiar realities, objects, phenomena, objects,
etc., a person gets to know the new, the foreign, the distant.
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Intoduction. Alongside the material and moral values that elevated world culture
and civilizations to a high level of progress in the 20th century and contributed to the
development of the 21st century, extremely complex global problems have also been
inherited. In modern times, ecological reality shows that humanity as a whole is in a
state of crisis. The world has reached such a level of advancement that all processes
related to the nature-society system have acquired a global character. "Historically, the
relationship between humans and nature has been based on the use of natural resources
to meet material and spiritual needs. At the core of this type of relationship lie
economic relations. The scale of resource use has led to the depletion, pollution, and
destruction of the natural environment. This, on one hand, created a conflicting
relationship between nature and society. On the other hand, it led to the emergence of
anew form of mutual relationship — ecological relations. At the foundation of this form
lies the protection of living organisms, including the natural living environment of
humans" [5, p.320].

It should be noted that under current conditions, environmental security — a key
area of national security — is a pressing issue that requires cooperation not only at the
national level but also internationally. This is because environmental problems know
no borders and have serious impacts on all countries on a global scale. In general,
effective solutions to environmental security issues necessitate international
cooperation. Such cooperation plays a particularly important role in ensuring
environmental security in the field of energy resources. Energy security and the
management of natural resources influence the mutual relations between countries.
Shifting towards renewable energy sources and increasing energy efficiency are among
the main measures to protect environmental security. For this purpose, cooperation
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between states in the energy sector is essential to ensure both environmental safety and
economic resilience. In today’s world, ecological problems are at the forefront of
attention for the heads of governments of developed countries, the United Nations,
scientists around the world, and international non-governmental organizations. The
UN, along with other international and regional organizations, has undertaken
numerous initiatives related to environmental security, focusing global attention on the
resolution of environmental challenges. Agreements such as the Paris Agreement aim
to strengthen international cooperation in combating climate change and protecting
natural resources. At the same time, the United Nations’ Sustainable Development
Goals (SDGs) represent one of the key objectives for ensuring environmental security.
Against the backdrop of inefficient use and depletion of natural resources, the sharp
increase in global population has had severe consequences for the biosphere. The rapid
population growth, driven by the demands of economic development, has significantly
intensified human-induced (anthropogenic) and technological (technogenic) impacts
on nature. This growing impact has led to the current global problem of climate change.
What is climate change? Climate change, associated with global warming and the
depletion of natural resources, results in serious environmental consequences. It also
affects agriculture, reduces water resources, and complicates the production of
agricultural goods. Rising temperatures lead to warming, the melting of glaciers, and
the rise of sea levels. All of this ultimately alters ecosystems. Climate change is
considered “a serious potential threat to the Earth’s environment.” At the core of this
phenomenon lies the “greenhouse effect.” The greenhouse effect refers to the trapping
of heat at the surface by gases. The essence of this effect is as follows: there is a specific
concentration of certain gases in the atmosphere. These gases play an essential role in
sustaining life on Earth. They retain heat in the lower layers of the atmosphere, creating
a warm climate. These gases are called “greenhouse gases.” The increase in their
concentration leads to the formation of a “gas cover” at a certain height above the
Earth's surface and causes a significant rise in the temperature of the lower layers of
the atmosphere [5, pp.158—159]. This, in turn, brings the issue of environmental
security to the forefront. Given the rapid pace of developments in modern global
politics and the difficulty of forecasting future scenarios, studying the environmental
security policies of states has become one of the most pressing issues today.
Environmental security is one of the key factors ensuring the sustainable development
of states and societies around the world under current conditions. In addition to the
climate change observed as a result of increasing anthropogenic impacts on nature,
there has also been a depletion of natural resources and a decline in biological diversity
worldwide. This, in turn, is one of the main factors threatening the security of states.
Environmental security is closely linked not only to environmental protection but also
to socio-economic stability, public health, and political independence. As a critical area
of national security, environmental security must be protected to ensure the sustainable
development of society. As mentioned, environmental security is a broad concept
related to the protection of the environment, the efficient use of natural resources, and
the sustainability of ecosystems. At the same time, environmental security aims not
only at protecting nature but also at safeguarding the ecological well-being of society.
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It also encompasses the sustainable use of natural resources, the preservation of air and
water quality, the protection of biodiversity, and the provision of ecosystem services.

The main elements of Environmental Security are as follows:

1. Protection of natural resources: the efficient use of natural resources such as
water, soil, air, and energy, and prevention of their depletion.

2. Preservation of biological diversity: protecting each ecosystem and species, and
taking appropriate measures to prevent the decline of various life forms in nature.

3. Maintaining the health of ecosystems: preserving the stability and health of
ecosystems, ensuring the sustainability and implementation of ecosystem services.

4. Combating climate change: implementing measures to fight climate change
related to global warming and minimizing its impacts.

The interaction between humans and nature directly affects their well-being.
Environmental pollution, the depletion of natural resources, and climate change have
a significant impact on people's lives. The reduction of water resources, clean
freshwater, and air pollution lead to the emergence of various diseases in humans.

The expansion of global processes in the modern era highlights the importance of
diplomatic relations in ensuring the national security of states. As mentioned, national
security aims to protect a country’s territorial integrity, political independence,
economic prosperity, and social stability. Ecological security, as an important sector of
this security, 1s essential for the protection of natural resources and ecosystems and for
ensuring the social and economic development of states. Moreover, violations of
ecological security can directly threaten national security. Ecological security has the
following potential impacts on national security.

1. Climate Change and National Security: Climate change, the reduction of water
resources, food shortages, and other natural disasters threaten political stability by
causing economic difficulties and social unrest in countries.

2. Natural Disasters and Infrastructure: Earthquakes, hurricanes, floods,
landslides, and other natural disasters destroy a country’s physical infrastructure,
leading to economic and social crises. Preventing natural disasters and protecting
environmental security are fundamental factors underpinning national security.

3. Economic and Social Stability: Inefficient use of natural resources weakens the
economies of countries. At the same time, it causes environmental pollution, harms
public health, and increases social tensions in society.

In this regard, studying the environmental security of the Republic of Azerbaijan,
which is an integral part of its national security as it integrates into the global
community under globalization, holds great importance. The global changes that
occurred in the 1990s with the collapse of the Soviet Empire affected both the
international and domestic situation of Azerbaijan, making it impossible to implement
effective reforms in the country without considering the new geopolitical realities of
the world. Since national security is a matter of strategic importance, it is necessary to
link theoretical generalizations about the issue with practical applications. Thanks to
the strength of national leader Heydar Aliyev’s diplomacy, the only correct way to
ensure external security was achieved through a certain balance between Azerbaijan’s
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interests and those of other countries, reaching agreements within the framework of
international security.

It should be noted that the sources of the national security of the Republic of
Azerbaijan include the Constitution of the Republic of Azerbaijan, the Law of the
Republic of Azerbaijan on ‘“National Security,” the National Security Concept, the
Military Doctrine, presidential decrees, and other normative acts of the Republic of
Azerbaijan, as well as international treaties and agreements concluded and ratified by
Azerbaijan. The issue of environmental security is reflected in Article 39 of the
Constitution of the Republic of Azerbaijan [1]. The Law of the Republic of Azerbaijan
on “National Security” dated June 29, 2004, No. 712-IIQ, aimed at establishing the
legal foundations of the national security policy and strategy for the development of
Azerbaijan as an independent, sovereign, and democratic state, contains conceptual
provisions on the threat of terrorism and effective measures to combat it. The law
designates international terrorism as one of the main threats to the national security of
Azerbaijan and defines international cooperation in combating international terrorism
and transnational crime as key measures to ensure national security [2]. This law was
important to address gaps in the area of national security. It outlines essential issues
such as identifying internal and external threats to national security, issuing warnings
about these threats, and implementing operational measures to neutralize them;
ensuring sovereignty, territorial integrity, and border security; maintaining and
supporting a sufficiently high level of the state’s military potential; detecting, warning
against, and preventing intelligence and sabotage activities of foreign states;
strengthening the state’s role as a guarantor of the security of society and individuals;
expanding mutually beneficial international cooperation in the field of security, and
more. Furthermore, the principles of legality, adherence to state interests, state
responsibility for ensuring security, integration into international security systems,
unity, interrelation, and balancing of all types of security are fundamental principles
for ensuring the national security of the Republic of Azerbaijan.

The "National Security Concept of the Republic of Azerbaijan," approved by the
Decree No. 2198 of the President of the Republic of Azerbaijan dated May 23, 2007,
was prepared with the aim of defining the goals, principles, and approaches of a policy
directed at protecting our state's independence, territorial integrity, constitutional order,
and the national interests of the people and the country from internal and external
threats.

Located at the geographical crossroads of the West and East, the Republic of
Azerbaijan embodies many positive aspects of various civilizations. Sharing Europe’s
progressive values and being an integral part of the Euro-Atlantic security architecture,
Azerbaijan contributes to the security of this region. The region where the Republic of
Azerbaijan 1is situated, currently unstable, possesses extensive potential and
opportunities that can be effectively utilized for development together with friendly
and cooperative regional and international partners. Azerbaijan’s rich natural resources
open prospects for the country’s flourishing and ensuring national prosperity,
transforming it into an energy source of international importance and a vital component
of the global energy supply network. The development of internationally significant
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transport and communication corridors, which already contribute to the economic
growth of Azerbaijan and its partner countries, as well as the construction of oil and
gas pipelines, stand as clear examples of cooperation among the countries of the region.

The country’s geographical location provides it with important advantages but also
exposes it to various security challenges [3].

Azerbaijan’s participation in global processes, its growing economic potential, and
its successfully pursued energy policy are key factors influencing the protection of its
national security. “In the modern era, the issue of energy security has emerged as a
fundamental concern for world states. Minimizing dependence on foreign energy
sources has become a crucial condition not only for the national security of individual
countries but also for their ability to pursue independent policies. The Baku-Thbilisi-
Ceyhan oil pipeline and the Baku-Tbilisi-Erzurum gas pipeline are strategic projects of
global importance, making significant contributions not only to the economic and
energy security of the Republic of Azerbaijan but also to that of Europe as a whole.
The future integration of Central Asian countries into these transit routes is expected
to further enhance Azerbaijan’s role in supplying energy to and ensuring the security
of the West” [4, p. 69]. The “Contract of the Century” for the joint development of the
Caspian hydrocarbons attracted the attention of major powers and developed countries
to Azerbaijan. Among such projects, the role of TRACECA—the Transport Corridor
Europe-Caucasus-Asia—is undeniable. This means connecting the national transport
system to European and global transport networks. Investments made within the
framework of the Great Silk Road program and the increase in international cargo
transportation directly influence the political and geopolitical environment in the
Caucasus. The expansion of Azerbaijan’s international relations, implementation of
progressive technologies and integrations with developed countries, and the
acceleration of large-scale capital investments and the arrival of investors indicate the
existence of a favorable environment in the country. The establishment of free
economic zones (FEZs) plays an important role in Azerbaijan’s participation in
globalization processes, and active cooperation has been ongoing with various
international and regional organizations since 1994. The extent to which Azerbaijan
occupies a place in globalization depends on how well its foreign policy priorities,
geopolitics, and relations with international organizations meet the demands of the
modern era. By conducting pragmatic and balanced diplomacy (with the exception of
Armenia), Azerbaijan has succeeded in establishing and developing partnership
relations both with neighboring countries and with major powers. Thus, a positive
assessment can be made regarding the country’s position and role in globalization.
Azerbaijan’s strategic geographical location in the Eurasian space, its foreign policy,
and commitment to democratic standards ensure the country’s integration into
globalization processes and open broad opportunities to benefit from the advantages
globalization offers.

It should be noted that because globalization serves the interests of the world’s
powerful developed states and embraces cosmopolitanism, our attachment to our
national and moral values must be further strengthened. Due to its geographical
location in a region where the interests of global power centers collide, Azerbaijan is
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one of the regions most affected by the transformative processes brought about by
globalization. The widespread expansion of globalization raises the issue of
strengthening independent Azerbaijan and defining its place and role among world
powers. As noted, the issue of security is especially significant for the Republic of
Azerbaijan, located at the intersection of many states’ national interests. Therefore,
from the very first day of regaining independence for the second time in the 20th
century, organizing the security of individuals, society, and the state and taking
measures toward integration into the global security system have become key tasks of
state-building [4, p. 21]. One of the threats to environmental security in the context of
global climate change is the increasing number of conflict zones around the world. One
such conflict was the Armenia-Azerbaijan conflict, which arose from Armenia’s
territorial claims and resulted in military aggression by Armenia. The Armenia-
Azerbaijan conflict began with Armenia’s unjust claims to Azerbaijani territories,
supported by Armenia’s international backers. At the end of the 1980s, Armenia openly
made territorial claims on Azerbaijan’s historic lands, carrying out provocations on an
ethnic basis as well as separatist terrorist acts, resulting in the brutal killing of
thousands of our compatriots and military personnel. The former USSR leadership did
not prevent this conflict; on the contrary, it directly and indirectly supported Armenia.
Both peoples aspired to independence and freedom, but the freedom struggle of these
peoples was unacceptable to the USSR leadership. “As a result, a conflict that could
have been completely resolved in its initial stage gradually escalated into a full-scale
confrontation and a broad war between the two peoples™ [6, pp. 204-205]. The
Armenia-Azerbaijan conflict has entered the history of the 20th century as one of the
most tragic conflicts, with its consequences profoundly affecting the fate of millions of
Azerbaijani citizens. Two hundred thousand people from what is now the Republic of
Armenia and over one million Azerbaijani citizens were turned into refugees and
internally displaced persons from their ancestral homes. As a result of Armenia’s
aggressive occupation policy, the ecology, biodiversity, forests, and greenery in the
occupied Azerbaijani territories were brutally destroyed, burned, and our natural
resources were plundered. In addition to socio-economic devastation, Armenia
committed ecological terrorism against environmental security in the occupied
Azerbaijani lands. Ecological terrorism under occupation included depriving the
population living in frontline areas of water, blocking border rivers, polluting water
sources, and the deterioration of reservoirs due to lack of technical maintenance, which
put nearby settlements and hundreds of thousands of residents at risk. This aggression
by Armenia is a direct attack on Azerbaijan. On May 12, 1994, a ceasefire declaration
was adopted between the parties to halt Armenia’s aggressive war against Azerbaijan.
Despite negotiations over twenty-six years following the ceasefire aimed at resolving
the conflict peacefully, Azerbaijani territories have not been liberated from occupation.
The United Nations resolutions 822, 853, 874, and 884 calling for the unconditional
and immediate withdrawal of occupying Armenian forces from Azerbaijani lands have
not been implemented. The failure of the peaceful resolution process of the conflict
was due to many reasons, including the overlapping national interests of various states
and the historical-psychological and political situation of the Armenian side.
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In response to Armenia’s provocative actions on September 27, 2020, the
victorious Azerbaijani Army launched a counteroffensive and restored its territorial
integrity within 44 days, creating a new geopolitical reality in the South Caucasus. The
signing of the November 10 Declaration marked Armenia’s military capitulation. The
declaration ended the long-standing occupation.

Thus, after thirty years, Azerbaijan restored justice. By ending Armenia’s
occupation, Azerbaijan also halted the ongoing large-scale ecological terrorism.
During the occupation, Armenia plundered and destroyed Azerbaijan’s national and
cultural heritage, demolished cities and other settlements, and inflicted severe
ecological damage on the region. Hundreds of thousands of mines and explosive
devices were planted in Azerbaijani territories by Armenia during the occupation.
Armenia will not be able to evade legal responsibility for the numerous war crimes,
mass killings, genocide acts, terrorism, and vandalism it committed against Azerbaijan
during the conflict. It will be forced to pay compensation for the substantial socio-
economic damage caused to Azerbaijan. In the modern era, environmental security
faces many serious threats. Human activities have severe impacts on ecosystems and
biodiversity. Additionally, climate change, depletion of natural resources, and
environmental harm caused by industrial activities complicate the protection of
environmental security.

Azerbaijan’s environmental security is critically important due to its rich natural
resources and its vulnerability to various natural disasters. Issues such as environmental
pollution — including pollution of the Caspian Sea — an increase in natural disasters
(particularly floods, landslides, and earthquakes), and water shortages pose threats to
Azerbaijan’s national security. Therefore, protecting Azerbaijan’s environmental
security, an integral part of national security, is of great importance under current
conditions. Azerbaijan’s environmental security encompasses significant issues related
to the country’s climate, natural resources, and sensitivity to natural disasters. Although
the country is rich in natural resources, resolving ecological problems is essential for
their sustainable use.

Conclusion. Conflicts in the South Caucasus pose a threat not only to
environmental security but also to the national security of the region’s states as a whole.
The more reliably the national security, territorial integrity, state sovereignty, and the
legal rights of national minorities in the Caucasus states are protected, the greater the
vital significance of the region’s economic, political, and cultural pan-Caucasian
priorities will be. Intercultural and interreligious dialogue among peoples in the South
Caucasus can contribute to the resolution of conflicts. Azerbaijan is a tolerant and
multicultural state. Ethnic and cultural diversity in the country is managed through a
policy of multiculturalism. Azerbaijan has hosted and continues to host many
international events. One such event was the United Nations Climate Change
Conference held in the capital city, Baku, from November 11 to 22, 2024. Since 1995,
the COP (Conference of the Parties to the United Nations Framework Convention on
Climate Change) has been held annually; the 2024 event was the 29th such conference
under the United Nations Framework Convention on Climate Change (note that COP
28 was held in 2023 in the United Arab Emirates, and COP 30 will be hosted by Brazil
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in 2025). On December 25, 2023, by decree of the President of the Republic of
Azerbaijan, 2024 was declared the “Year of Solidarity for a Green World” [7].
Azerbaijan’s national program for socio-economic development until 2030 emphasizes
the country’s commitment to a clean environment and green growth. Currently, efforts
are underway, especially in territories liberated from occupation, to restore
environmental health, increase greenery, and ensure efficient use of water resources
and sustainable energy sources.

Thus, environmental security, an important area of national security, aims to
protect people’s health, living conditions, and overall well-being. At the same time,
Azerbaijan’s environmental security must serve the protection of natural resources and
the environment, as well as the social welfare of the population. To achieve this, actions
must be taken both domestically and internationally. Environmental security will
remain a fundamental factor for every state’s economic and social stability in the
future.
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AHAJII3 TA O?fPYHTYBAHHH JOCJIIKEHDb
POTALHIMHUX POBOYUX OPI'AHIB
ITPYHTOOBPOGHUX MAIIIUH
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OpraHiB rpyHT006p06HHX MAIlIVH 1 3HAps/b, PSKUMIB 1X POOOTH 1 CHEPrOMiCTKOCTI
MPOIIECiB 3aliMalIoch OaraTo HayKoBIiB [1-9].

Bu3HayaTu OCHOBHI IapaMeTpu ppe3u peKOMEHAYEThCA TAKUM YHHOM [2]:
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- BiJ moja4i S 3aJeXUTh CTYHIHb NOAPIOHEHHS IPYHTY: JJIA 3aJIePHUIUX IPYHTIB S
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CTaHOBUTH, M/Tox [12]:
11
v, =L, )
ne 11, — TexHiYHA IPOXYKTUBHICTH, M>/TOI;
S — o112 MONEePEeYHOro Nepepizy IPYHTY, 10 pO3poOIIIe€THCS POOOUUM
OPraHoOM 3a OIUH IIPOXif, M.
Bignomennss rnmubuHuM 00poOITKY a 10 paaiyca ¢pesn R pPEeKOMEHIYEThCS

BUOWpATH PIBHUM: m = % =0,7-0,.8[6].

HaiiGinp11a TOBIIMHA CTPYXKKH NPHU (pe3epyBaHHI CTAHOBUTH:
é‘max :Sz‘ zm_mz’ (5)

ne S, —1ojada Ha HIXK, M.

Butpary eneprii Ha oOpoOITOK I'PYHTY MPOMOHYETHCS OLIHIOBATH 32 MUTOMOIO
€HeproMiCTKICTIO Ipolecy, TOOTO 3a poOOTOI0, sSIKa BUTPAYA€TbCS HA OAMHMLIO ii
00’emy [6]. Sk BuaHoO 13 rpadikiB (puc.l), muToma poboTa 3pocTae i3 3MEHIICHHSIM
Mojiaul Ha HIXK 1 30UTBIIEHHSM MOCTYMAJIbHOI MIBUAKOCTI, TOMY po00OYl MIBUAKOCTI
¢bpe3 3HaxoaaThes B Mexax 1,1-1,4 mM/c. Butpatu eneprii Ha ¢pe3epyBaHHS IPYHTY B
JeKUIbKa pa3 OLIbIIl, HIXK 11 BATPATH Ha 00POOITOK ILTYTOM.

JUist 3MEHIIeHHs! BUTpAT eHeprii Ha (pe3epyBaHHs IPYHTY Ta MOro BiAKUIAHHS
3aMpONOHOBAHO (HOPMYJTy, sIKa BU3HAYAE EHEPT1I0 HA BIAKHUJIAHHA IPYHTY [4]:

B-h-y-v, -v, (6)
2-g ’

W =

e B — mmpuHa 3axBaTa 3HapSAII, M;
h — rnubuHa (pe3epyBaHHs, M;
y — 00’ eMHa Maca IPyHTY, KI/M>;
0, — MOCTyTaJbHA IIBUAKICTH (Ppe3u, M/c;
04 — a0COJIOTHA IBUAKICTh TPYHTY B MOMEHT BIIPUBY MOT0O BiJI IJIOIWHUA HOXKa,
Mm/c;
g — IIPUCKOPEHHS BiIbHOTO MafiHHs, M/c?,

I3 dopmynu (6) MoxHA 3pOOMTH BHUCHOBKH, IO TMPH 3adaHiil MOCTyHnaiabHIN
IIBUKOCTI (ppe3u, MUPHHI 1 TIMOUHI (pe3epyBaHHs, NIITHLHOCTI IPYHTY, EHEPTi0 Ha
BIIKUTAHHS YaCTUHOK IPYHTY MOXKHA 3MCHIIUTH, SKIIO 3MCHIIUTH IIBUAKICTH
MPOTIKaHHA IHOTO Mpotiecy. TooTo, hopMyIia MOXKe 3aCTOCOBYBATUCH AJISI PO3PAXYHKY
E€HEProMICTKOCTI 0OPOOITKY IPYHTY PO3POOIIOBAHOTO PO3ITYIITyBaya.
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Puc. 1. TIutoma po6otu Ha 00pOOITOK IpyHTY MIyroM (ripu a = 0,2 M) 1 Pppe3oro
MIPU PI3HUX MOJ]a4aX HOXKA 3aJIEKHO B1J] MIBUAKOCTI pyXy

JUist  po3paxyHKy WIBHIKOCTI BIAKUJAHHS YACTUHOK TIPYHTY BCTaHOBJICHO
aHATITUYHI 3aJIEKHOCT1 MIXK IIBUJIKICTIO BIJIKUJIAHHS YACTUHOK I'PYHTY 1 TapaMeTpaMu

poOOYMX OpraHiB:
v, =V r +0%5 , (7)

TOpU30HTaJIbHA CKIIAJ0Ba:
v, =v, —0-R-sin(of —a)—v, cos(of +7) + ®Asin(®f + ), (8)
BEepPTUKAJIbHA CKJIAJI0OBa!
v, = v, sin(a@xt + y) + @wAcos(awt + y) — wR cos(awt — @), 9)

1€ ® —4acToTa 00epTaHHs HOXa, ¢

R — paniyc dpesepHoro 6apabana, Mm;

¢ —4ac pyxy HOXa BiJl TOPU30HTAJIBHOI OC1, TPOBEJIEHOT Yepe3 MUTTEBUIN LIEHTP
obOepranHs (pezepHoro 6apabana, 10 MOMEHTY BIIpUBY YACTHHKHU IPYHTY
B1Jl HOTO IJIOIIMHH, C;

oL — KYyT MIDXK pajilycaMu, TTPOBEICHUMH 13 TIeHTpa Pppe3epHoro OapadbaHa 10
PIKYUYOT KDOMKHU HOA 1 HOTO CIIMHKH, TPal.;

Y — KYT BCTAaHOBJICHHS HOXa, pajl.

®opmynu (7) - (9) 103BONSAIOTH BCTAHOBUTH 3aJICXKHICTh €HEPrii Ha BIAKUJIAHHS
I'PYHTY (hpe30ro BiJ mapameTpiB 1 pexumy ii podoTu. OTxe, 11100 3MEHILIUTHA BUTPATU
eHeprii Ha BIAKWAAHHS TMOTPIOHO 3MEHIIMTH JlaMeTp 1 YacToTy oOOepTaHHs
¢dpezepHoro ©OapabaHa, KyT BCTAHOBJICHHS HOXKIB 1 BIAMOBIAHO 30UIBIIUTH
MOCTyNaJIbHY MIBUAKICTH arperary. MakcumanbHa €(QeKTHUBHICTh JOCATAETHCS TpPHU
3MEHIIICHH] [IUPUHU HOXKaA.

JloCiDKeHHsT TPOBOJWIUCH HA MOJEel O-psaHOi KOMOIHOBAHOI MAaIllMHU 3
mupuHOIO0 3axBaty 4,2 M, mo arperaryetbcsa 3 TpakTtopoM T-150K. Mamuna
BUTOTOBJIEHa Ha OCHOBI KyJibTuBaTopa K®I'-3,6 1 ciBanku CYIIH-8. KomOinoBana
MallliHa BHUKOHYBaJa TJIUOOKE pO3MYIIyBaHHS IPYHTY B MUKPSAASX, CMYTOBE
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dbpe3epyBaHHS B 30HI PSAAKIB Ha TJIMOWHY 3apoOKH HACIHHS, TPUCHUTIAHHA 1
PUKOYYBAHHS.

BueHi po3risiiatoTh TUTAaHHS 3MEHIICHHS €HEPrOBUTpAT mpolecy dpe3epyBaHHs
3a paxXyHOK 3MIHM KOHCTPYKIii poOOYoro opraHa 1 3acTocyBaHHsA (pe3u B
KoMOiHOBaH1 MamuHi. HeoOXigHO BpaxoByBaTH Te, 110 HOBUH poOOYMI OpraH
NPOBOJUTH TUIBKH OJIMH BUJ PO3MYLIyBaHHS IPYHTY — pi3aHHs. [Ipu BUKOpHCTaHHI
TaKkoro poO0OYOro opraHny B KOMOIHOBaHIM MalllMHI [IbOTO JOCTaTHHO JJISI TOTO, 1100
BHUKOHYBAJINCh arpOTEXHIYH1 BUMOTH, 10 BUCYBAIOTHCA JI0 IEPEATIOCIBHOTO 0OPOOITKY
rpyuty. Cnig 3a3HauMTH, [0 3MEHIICHHS CHEProBUTpaT Ha (¢pe3epyBaHHS €
pEe3yIBTATOM 3MIHU PEXKUMY pOOOTH POTAIIHHOTO 3HAPSAIAS, TOOTO 3MEHIICHHS
gacToTu oOepTaHHs (pesepHOro OapabaHa 3aBASKM HOBIM KOHCTPYKIIT poOOYmX
opra”iB 1 30UIbIIEHHI pOOOYOi MIBMIKOCTI arperary, L0 € HOBUM B TeOpii 1
JOCIIDKEHHSAX POTALIMHUX pOOOYMX OpraHiB, TOOTO 3MEHILEHHsS KoedilieHTa
KIHEMAaTUYHOT'O PEKUMY A POTaLIHOTO IPYHTOOOPOOHOTO 3HAPS .

OCHOBHI TPUYMHU BHUCOKOi EHEPrOMICTKOCTI POTALIMHUX IPYHTOOOPOOHUX
3HAPSIb PO3TIISIAAIOTHCA B [6].

O6’exTamu JociipKeHb Oynu portamiiai mryru [1P-2, T1P-2,7, MIIT-1,2. 3aBasku
MOJIMBOCTI PETYJIOBAHHS KIHEMAaTHYHOTO PEXKUMY pPOTALIMHI IUIyTU MOXYTh
BUKOHYBAaTH OCHOBHUN OOpOOITOK TIPYHTY 3 YAaCTKOBUM OOEpTaHHSIM Iulacta 1
MepeANnOCiBHUI 00pOOITOK IPYHTY 3 JOCTATHIM KPUILIEHHSIM OPHOTO II1apy.

JleMillHi TTYTH 3 TTOJUIIMHU, III0 00epTaroThes 1 MatoTh npuBo Bia BBII Tpaktopa
(ITBH-3-35, TIO/1-5-35), mpusHaueHi sl mepeanociBHOrO OOpOOITKY cepelHiX 1
BKKHUX IPYHTIB ITi/1 OBOYEBI KyJIbTYPH 1 KAPTOILIIO, TTOETHYIOTh OCHOBHUH 00pO0ITOK
IPYHTYy, KYJbTHBAIlil0, OOPOHYBaHHS 1 KOTKyBaHHs. OJHaK HEJIOJIIKAMU € BHCOKa
nuroMa eHepromictkicte (o 30 — 37 kB1/M), HegoctaTHs HaAiWHICTE B pOOOTI,
npobJiemMa 3aXucTy poOOYMX OpraHiB Bij] MOJIOMOK.

Cnig BIAMITHTH, IO HABAHTAXKEHHS IPYHTY MOXKE€ HOCHTH CTaTHYHHNA 1
JUHAMIYHUN XapakTep, MO-pi3HOMY OyJe MPOXOJUTH TaKOX 1 MOro PyWHYBaHHS.
[IBuAKICTH pi3aHHA IPYHTY poTaIliiHuMu podounmu opranamu (7,5 — 15 m/c) B 2,4
pasu Ounbllle SK MAaCUBHUMH, TOMY IX B3a€EMOJisi 3 TIPYHTOM HOCHUTH YJapHUI
JTUHAMIYHUHN XapakTep.

BinoOpakeHHst TpyHTY y BUTIIAAlI TphoX(a3zHOi MOAeNi, MOpPH SKOi 3amOBHEHI
BOJIOIO 1 TIOBITPSIM, JTA€ OCHOBY IS Tiepe0ayeHHsT HAsIBHOCTI Y Hel MPY>KHO-B’ I3KUX
BJIACTUBOCTEM.

Harnsiani pe3ynbratd MOXKHa OTpUMATH, SIKIIO 3 €QHATH TPYXKHUW 1 B’S3KUU
eneMeHT nocaigoBHo. LIBuakicTs Aedopmallii py IbOMY CTAHOBHTD:

E=—+—, (10)

ne  1s — KoedimieHT B’ I3KOCTI;
¢ — nedopmMmarris.
P03B’s13k0M OCTaHHBOTO PIBHSHHSA IPU € = const 1 6 = () Oyne:

t

G=¢-ET(1-e T), (11)
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ne T = % — gac peJraKcaii.

Ak BUIHO 13 BUIIE MPUBEACHUX (HOPMYII, 1Jid OyJIb-SIKOTO Tija iICHy€ BH3HAUYC€HA
IIBUJKICTb JedopMallii €,y, IPU SKIH 30BHIIIHI CUIM 3PIBHOBAXYIOTHCSI BHYTPILIHIM
onopoM. [Ipu nepeBullleHHI 3HAYEHHS &,, BHYTPILLIHI CUJIM Oy1yTh OB 32 30BHIIIHI
1 pyHYBaHHS MPUMME BUJI KPUXKOTO 13 BIAMOBITHUM 301IbIIIEHHSIM €HEPTOBUTPAT.

[Ipu ynapHoMy HaBaHTa)XK€HH1 B IPYHT1 PO3IMOBCIOIKYIOThCS MPYXKHI 1 TIaCTUYHI
xBuJIi gedopmairii. IIBUAKICT MEpIINX BU3HAYAETHCS 13 (HOPMYIIH:

v, =5y, (12)
Yo,

ne p— 00’eMHA NIIBHICTb IPYHTY, KI' / M°.

JU1s cyXoro 1 0e3CTpyKTYpPHOIO I'PyHTY HIBUAKICTB fedopmanii v,, = 1500 m/c.

B cnig 3a mpy»HOIO XBHJICIO B CEPEIOBUII PO3MOBCIOKYETHCS 30HA TUIACTUIHUAX
nedopmariit (v,;,) abo 30Ha pyiHyBaHHA. [IIBUAKICTH TIacTUYHUX Jedopmairiit
BH3HAYAETHCS 3 JOMIOMOTOI0 KPUBOI Hanpyra — nedgopmariiis (o — €):

1 d
e (13)

d .. . . o
ne d_a — KyT HaXWJy IOTUYHOI IO KpUBOI (0 — &), pIBHUN MOAYJIO Aedhopmariii.
&

JlocmipKeHHsT MOKa3ylTh [9], M0 BENIMYMHA Uy, CHIBPO3MIPHA 13 MIBHJIKICTIO
pi3aHHS POTAlIMHUMHU POOOYMMH OpraHaMu 1 Ha pexuMax ¢pe3epyBaHHS CIij
OUIKYBaTH P13KOT0 30UIBIIICHHS OMOPY Pi3aHHIO, TaK SIK poOoUnii oprad Oy/ie pyXxaTuch
B I'PYHTI, BHYTPIIIIHI 3B’ A3KU IKOTO HE MOPYIIIEHI.

JIJist BUKITIOUEHHS YJIAPHOTO HABaHTAXKEHHS TPYHTY 1 Pi3KOTO 30UIBIIEHHS OMIOPY
pI3aHHIO TOMEpeny HOXOBOoro OapabaHa poTaIifiHOT TPYHTOOOPOOHOI MAaIIMHU
BCTaHOBJIIOIOTHCS IMTACHBHI pO0O0OYl OpTaHu JJIsl TIOTIEPEIHHOTO PYWHYBAHHS IPYHTY.

Le#i cniociO eeKTUBHUM 3 MO3ULIIN K KJIIACUYHOI TE€OpIi y1apy, TaKk 1 HOBUX OayeHb
Ha yJapHUN MpoleC 3 BpaxyBaHHSIM XBWJIbOBOi Teopii. BilMoBiHO 13 XBHIJIBOBOIO
TEOPIEI0 YJIapy, OJTHUM 13 OCHOBHUX MOKAa3HUKIB YAapHOTO MPOIECy € KOeDIIEHT
nepenaydi eHeprii K, o0 BUpa)ka€ BIAHOIIEHHs KIHETUYHOI €HEpril Tija MICis yaapy
710 KIHETUYHOI €Heprii 10 HhOTO.

Enepris yaapHoi XBUWII 3racae TUM CKOpille, YUM OUTbIIA PI3HUIS MK BEIMUYUHOIO
IPYAOK 1 YUM BHILA CTYIiHb KPULIEHHS IPYHTY:

" n
e B
1 2
ne C;, C,, C;— ynapHa )KOpPCTKICTh TPYIOK 1, 2, 3;

A=(Ci-C)(C5—C)/[(C; + Co)(Cs+ Cy)] — emnipuaHUii TOKA3HUK;

n — Z]‘ Uy2 / (12 : l)yj);

[ — mpuBeieHa TOBXKHWHA POOOYOT0O OpraHy 3 MPUBOJIHUM MEXaHI3MOM,;

[, — TOBXXWHA TPYJIKH.
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Hocnmimkennss mnyra [IP-2 migTBepaunu TeopeTuyHi mependadyeHHs IMpo
MO3UTUBHUI BIUIMB TONEPEIHHOTO PO3MYIIyBAaHHS IPYHTY MACHBHUMH pPOOOYUMU
opraHamu.

Bucnoeku. 1. OCHOBHI €HEpProBUTpaTH Mpu OOpPOOITKY IPYHTY pOTAIliiHUMU
MalllMHaMH BUHUKAIOTh B pe3yJIbTaTi 0araToKpaTHOI Jiii poOOYMM OpraHOM Ha OJIHY 1
Ty K MOBEPXHIO IpyHTY. TOOTO, Mpu Maniil MOCTyNnanbHINA MBUAKOCTI PyXy arperaty
HEOOX1IHO MaTH BEJIMKI 00EpPTH POTAILIMHOTO PoOOUYOro OpranHy, 0 NPU3BOIUTH 0
301IbIIIEHHSI EHEPTOBUTPAT Ha 0OPOOITOK.

2. SIx TOKa3yloThb MAOCHIKEHHS, TMOMEpEAHE PYHHYBAHHS IPYHTY MaCHBHUMHU
poOoYrMH OpraHaMy 3MEHIITYE€ €HEPTOMICTKICTh MpoIiecy oOpo0iTKy, aie 1me Beae 10
301IbIIEHHS MATEP1aIOMICTKOCTI MAIIHHH.

3. AHaJti3 JOCIKEHb IPYHTOOOPOOHHMX MAIlIMH 3 AKTUBHUMHU pOOOYUMU OpPraHaMH
YaCTKOBO PO3MVISIHYTO B MaTepianax KoH(pepeHLiid Ta HayKoBUX BuaaHHsX [10-38].
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OBIPYHTYBAHHSA TA PO3PAXYHOK KOMBIHOBAHOI
TEXHOJIOI'Il OBPOBITKY IPYHTY

Kopuak Mukosa MukosanoBuy,
K.T.H., JOLIEHT
3aksaj BUIIOi ocBIiTH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

Onrtumizamito 00'€KTiB  MexaHi3allli CUIbChKOTOCIOAapPChKOI0 BHUPOOHMIITBA
MPOIMOHYIOTh TMPOBOAUTH MPH TAaKUX 3HAUEHHSAX (PaKTOpiB, KOIH HEOOX1THHI
napameTp JIOCSATHE MOTPIOHOTO HAWOIIBIIIOr0 Y HAWMEHITOro 3HadeHHs [ 1, 2].

[Ipu TexHONOTIYHOMY CIOCOO1 OOpOOITKY TIPYHTOOOPOOHOIO  MAIIMHOIO
B1/10yBA€THCS 3MiHA arpo(13UYHOrO CTaHy I'PYHTY B pE3yJIbTaTl KOMIUIEKCHOI 1T BCIX
poOOYMX OpraHiB.

[Ipu uboMy MOKHA PO3TIASAATH CXEMY, TOOYI0BaHy 3a IPUHIUIIOM “‘BX1A-BUXI1T .
BxigHumu 3MiHHUMH BUCTYTAIOTh 30BHINITHI YUHHUKY 00CTaBUH X — YMOBH pOOOTH Ta
kepyBaHHs U — pernaMeHTH TEXHOJIOTTYHUX MPOIIECIB, OKPEMI 3 SIKUX 3MIHIOIOTHCS B

yaci £ :
X= [xl,x2 (2),...,X, (t)J, nex (1)
ne ng — MHOKHMHA BX1JIHUX YHHHHUKIB YMOB POOOTH;
U= [ul,uz(t),...,un(t)J, n EZKep, (2)

ne ZKep — MHOXXMHA KEPOBAHMX YMHHMKIB TEXHOJIOTITYHHUX PEXKUMIB pPOOOTH

MaIuHU.
BuxinHi 3MiHHI NPEACTaBUMO CYKYMHICTIO MapaMeTpiB, SKI BU3HAYAIOTh SIKICTh
poOOTH, EHEpreTUYHI Ta TEXHIKO-CKOHOMIYHI MTOKa3HUKHA POOOTH MAIIIMHMU:

Y =[5 (0,320)7, ()] n€Z,,. ®

ne Zgux — MHOKHMHA BUXIJIHUX TapaMeTpiB.

OCHOBHOIO CKJIaJIOBOIO KOMOIHOBAHOTO CrOoco0y 0OpOoOITKY IPYHTY, 3aCMI4€HOTO
POCIMHHUMH 3QJIMITKAMH € TPYHTOOOpOOHA MallliHA — TEXHIYHA CUCTEMA, 1110 MICTHUTh
po0oUl opraHu 3 KOHCTPYKIIIHHO-TEXHOJIOTIYHUMH B3a€MO3B’s3KaMu. TeXHOJIOorivyHa
CTPYKTypa KOMOIHOBaHOI IPYHTOOOpPOOHOI MAIIMHU BiIOOPaKA€THCI MHOKUHOIO
BIJIMOBIIHUX poOouYMX opraHiB (), o0’€IHAHMX B omepauiiHi rpynu // 3 NMEBHOIO
MOCJIIOBHICTIO J1JISI BUKOHAHHST POOOYMX MPOIIECIB:

0=[r} 4)

Posrngnatoun QyHKIIOHyBaHHS KOMOIHOBAaHOi I'PYHTOOOPOOHOI MAaIIMHU TIpU
TEXHOJIOTIYHOMY CIOC001 00pOOITKY IPYHTY, 3aCMIYEHOTO POCIMHHUMHU 3aJIUIIKAMHU,
MPOAHAJI3YEMO MMOKA3HUKH BUXITHUX BUMOT JI0 00OPOOITKY IPYHTY 3a CXEMOIO: “00’€KT
BIUIMBY — BIUIMB — PE3YJIbTAT .

[Tpu 06p0o6ITKY 00’ €KTOM BILTUBY OyJie TIEBHA JIJISTHKA MO 13 CBOIM pelibepoM Ta
(GaKkTUYHUM CTaHOM IPYHTY, IO BH3HA4a€ yMOBHM (YHKI[IOHYBAaHHS MaIllMHH, SKa,
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BUKOHYIOUM TIEBHY OIepallifo, 3MIHIOE CTaH TpyHTY. HeoOxigHuii pe3yiabTaT
BU3HAYAETHCS  MepeayMoBaMu  (YHKI[IOHYBaHHS  TEXHIYHMX  3aco0iB  Ta
arpOTEeXHIYHUMH BUMOTAMHU.

O6nactb PyHKIIOHYBaHHS 0OCTaBHH TEXHOJIOTTYHOTO CIIOCO0Y 0OpOOITKY IPYHTY,
3aCMIYEHOTO0 POCIMHHUMHU 3alIMIIKAMH TpyOOCTEOJIOBUX KYJIBTYp, 3aJa€ThC
MHOXXMHOIO KJIIMAaTUYHUX Ta IPYHTOBO-(PI3UYHUX mapameTpiB. g po3risimyBaHOro
KOHKPETHOTO BUIMAJKY pAJl YNHHHUKIB MPUIAMAaIOTh MEBHE (PiIKCOBaHE 3HAYEHHS, SIKE
BU3HAYAETHCS JOIIIBHICTIO BAKOHAHHS JAHOTO TEXHOJIOTTYHOTO CITOCO0Y B3arai.

YMoBH (yHKIIOHYBaHHA 3a CTaOUIBHICTIO TMOKAa3HUKIB MOXHA PO3IUIUTH Ha:
HE3MiHHI, CTa01IbHI Ha TIepioj] 00poOITKY, 3MiHHI i/l BIUTMBOM MamnHu. HeaMiHHUMU
B IIpolieci poOOTH IPYHTOOOPOOHOT MAIIMHU € penbed, CKIal IPYHTY; CTa0UIBHOIO Ha
nepio oOpoOITKY € Temmeparypa MOBITPs 1 IPYHTY, BOJOTICTh IPYHTY Ta iHuie. B
pe3yibTaTli BIUIMBY MAIllMHA 3MIHIOETHCS UIUIBHICTH IPYHTY, WOTrO arperatHo-
(dpakuiiiHuil cKiaa, BUPIBHIHICTh MOJIS TOLLIO.

3 arpoTeXHIYHMX MOKA3HUKIB aKIIEHTYBaTUMEMO yBary Ha IMOKa3HUKAX SKOCTI
BUKOHAHHS TEXHOJIOTIYHOTO CIOCO0y 1 BUOEpEMO HAMBAXUIIUBIII 3 HUX — KPUIICHHS
IPYHTY, OJPIOHEHHS Ta 3apOOKY POCIMHHUX 3QJIUIIKIB.

EnepreTruH1 NOKa3HUKU JOLULIBHO MPEACTABUTH TATOBUM ONOPOM KOMOIHOBaHOI
I'PYHTOOOPOOHOT MAIIMHY Ta MOTYKHICTIO Ha 11 MPUBOJ, OCKIJILKH, B 3aJIEKHOCTI BiJl
po00YOi MBUAKOCTI 1 TITMOMHU 00POOITKY, BOHM BU3HAYAIOTh CTYIIHb 3aBaHTAKECHHSI
JIBUTYHA TPaKTOpa, BUTPATH MAJIbHOr0, OyYKCyBaHHs pyuIiiB Tomo. ExcrutyaTaniiiHo-
TEXHOJIOT14HI MOKa3HHUKHU 33Jal0ThCd POOOUOI0 MIBUAKICTIO, TJIMOMHOK OOpOOITKY 1
[IMPUHOIO 3aXBaTy.

B pe3ynpTaTi IpoBeIEeHOro aHaizy, NapaMeTpUYHUI 3aMuc MaTeMaTUYHO1 MOJIEN1
TEXHOJIOTTYHOTO CIOCOo0y 0OpOOITKY I'PYHTY, 3aCMIY€HOTO POCIMHHUMHU 3AJIUIIKAMU,
1[0 BUKOHYETHCSI KOMOIHOBAHOKO IPYHTOOOPOOHOIO0 MAIIMHOIO, 3aMUIIEMO y BUTJISII

(dyHKIIII:
Y116, 75 (), 750,140, y5(0) |2 F{XTx,x, (6),x,(0)],
Ul (8).1,(0) 1, (£)], OLITT} ’

ne yi(f) — BUX1ZHUM mapaMeTp TATOBOTo onopy (Ra.p);

V2(t) — BUX1THUM apameTp KpUIIeHHs IPYHTY (K);

y3(f) — BUX1AHUI mapaMeTp NoApIOHEHHS! POCIUHHUX 3aMHILIKIB (Kj,);
y4(f) — BUXITHUHN TTapaMeTp 3apOOKU pOCIMHHUX 3aMHIIKIB (KG);

5(f) — BUX1THUM TapaMeTp MOTYKHOCTI Ha PUBOJ (N,);

X1 — BXIJHUI IMapaMeTp NUTOMOTO ONOpY IPYHTY (Ryum.zp);

X>(f) — BX1IHUH IapaMeTp TBEpAOCTI IPYHTY (P.,);

x3(f) — BX11HI} apaMeTp BOJOrocTi IpyHTy (W.));

u1(f) — BX11HUHM napameTp poOouoi mBUAKOCTI (V),);

u>(f) — BX1JHUM mapameTp pobodoi mupunu (B5,);

u3(f) — BX1IH1M mapaMeTp rIUOuHU 00poOITKY (Hyp);

u4(f) — BX1IH1M TapaMeTp 4acToTu o0epTaHHs (pe3epHoro 6apadana (ngp.eqp);
Q — mapaMeTpH TEXHOJOTIYHOT CTPYKTYPH MAIllUHU.

)

123



TECHNICAL SCIENCES
CURRENT THEORIES OF THE DEVELOPMENT OF SCIENTIFIC INVENTIONS AND
RESEARCH

Monens KOMOIHOBaHOTO CHOCO0y OOpOOITKY IPYHTY, 3aCMIYEHOTO POCITMHHUMU
3aJIMIIKaMu 300pa)keHa Ha puc. 1.

U
/ \

Bo| Ve(t) Hep(t)|Np.s(t

. Rar(t)
A Kio(t)
——
x| PV | cnocis osPoBITKY nona | K®_ |y
Ks(t)
Wt
\ﬁ, mt bz L s L na Lns | e
—
N A S 7

Puc. 1. Mozenb TEXHOJIOTTYHOTO cl1Oco0y 0OpOOITKY IPYHTY

OOrpyHTYBaHHS TEXHOJOTTYHOT CXEMH, MEPEX1J JI0 OMUCY MPOIIeCciB KOMOIHOBAHO1
I'PYHTOOOPOOHOT MallIMHK Ta BUBHAUYEHHS XapaKTEPUCTUK pOOOUYMX OpraHiB OB’ s13aHe
3 BU3HAYEHHSIM MapaMeTPUIHO-TEXHOJIOTIYHOI CTPYyKTypu MamuHu (. Uepes Benuky
KUIBKICTh KOMITOHEHTIB mapameTpiB (J, TOCHIJKEHHS 1 BCTAHOBJIEHHS iX 3HAYEHb
MOJKITUBE IUIIXOM TMOEIHAHHS TEOPETUYHOTO aHaii3y Ta MPAaKTUYHOTO BHUBYECHHS X
B3a€MO/III 1 BIUIUBY Ha I'PYHT Ta POCIUHHI 3aJIUIIKH.

OCKUTbKM aHAJITUYHA MOJIETIb HE BPaxoBYE psiiy (PakTopiB, a OKpeMi po3rJsiaae
HaOJMKEHO, TO JUIs 1 JOCTOBIPHOCTI HEOOXiHA €KCIepUMEHTAIbHA 11eHTU]IKAIIS.
Tomy, mist monemtoBaHHS croco0y OOpOOITKY TMOjs, 3aCMIYE€HOTO POCIUHHUMU
3aIIMIIKAMH TPYOOCTEOIOBUX KYJIBTYP, BUKOPUCTOBYBAJIM 00 €IHAHY aHAJTITUYHO-
EKCIIEpUMEHTAJIbHY MOJIENb, peati3allis SAKOi 03BOJMIA BUPIIIUTH OCHOBHI 3a/1adl
MOJEJIIOBAHHS — aHaJjli3, CHHTE3 1 ONTUMI3ALlIIO.

AHami3 MpOTHO3Yy€ BUXIJTHI SKICHO-CHEPTETHUYHI MOKA3HUKH IS TEBHUX YMOB
poOOTH 1 BU3HAYEHI MapaMeTpu KOMOIHOBaHOI I'PyHTOOOPOOHOI MAalllMHM, BHUPIIIYE
MUTaHHs BUKOPUCTaHHS B PEATbHUX YMOBaX.

TeopeTnyHO CMHTE3yBaTH KOMOIHOBaHY MaIIMHY Y TOBHOMY 00CS31 CKJIAJIHO Yepe3
HEBHM3HAYEHICTh B3a€MO3B’SI3KIB PI3HUX pOOOYUX OPTaHiB, PEXKUMIB 1 yMOB iX pOOOTH.
Came TOMy, JOLUJIBHO TMOEIHATH 3a/adl CHUHTE3y Ta OINTHUMI3allii, BPaXOBYIOUH
BCTAHOBJIEHI YMOBM 1 MOTpiOHI pe3yibTaTd poboTu. Buxomsum 3 dopmynu (5),
byHKITIOHATbHA TTapaMeTpUYHa CTPYKTYpa MAIIMHU Ma€ BUTJISII

Q=F[r,x,U]. (6)
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KoHCTpyKIIHHO-TEXHOIOTIYHI MOKA3HUKH PI3HUX POOOUNX OpraHiB BUZHAYAIOTHCS
BUPIIICHHAIM 3aJ1a4il ONTHMI3allil B MeXKax BiAMOBITHOTO MPOIIECY MPHU BCTAHOBJICHUX
BHYTPIIIHIX (DaKTOPHUX 3B’S3KaX 1 B3a€EMO3B’SI3KaX, sIKI 3 SBIAIOTHCS MiJ dac
B3a€EMO/II1 3 IPYHTOM Ta POCIMHHUMU 3ayIUIKamu [3-22].

Bucnoeku. 1. Po3kputts cyTi cioco0y o0po0iTKy 3aCMIYE€HOTO TOJIS OB’ SI3aHe 3
napamMeTpamMu YMOB TOYaTKOBOTO CTaHy IPYHTY, BH3HAUEHHSM TEXHOJIOT1YHOI
CTPYKTYpPH MaIllMHU, B3a€MO3B’A3KIB Ta B3a€MO/Ii1 pOOOYMX OpraHiB, BCTAHOBICHHSIM
TEXHOJIOTTYHUX PEXKHUMIB pOOOTH, JOCTIIKEHHSIM BIUIMBY BCiX MEPENTYCHUX YNHHUKIB
Ha pe3yJIbTar ii poOoTH.

2. OCHOBHI pe3yJbTaTH AOCHIIKEHb OMyOIiKOBaHI B MaTepiajax KoHpEpeHLii Ta
HAyKOBHX (haxOBUX BUAAHHAX [23-27].
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TOIMOJIOI'TI CYIYTHUKOBOI MEPEXI HA OCHOBI
KOMBIHAIIII B OPBITAJIBHOMY YI'PYIIOBAHHI
OPBIT PI3BHOI'O HAXWIY:
KOHUENLISA I OGIPYHTYBAHHS

JlaOyTkina Tersana BikTopiBHa
KaHAUAT TEXHIYHUX HayK, JOIICHT,
To1eHT Kadeapu KidepOe3neku Ta

KOMIT FOT€PHO-IHTEIPOBAHUX TEXHOJIOTIH
JIHINpOBCHKMIA HAIlIOHAILHUHN YHIBEPCUTET
imeH1 Onecst ['onuapa

Yaiikin /lennc MukojganoBud
CTYJICHT

CTyACHT Kadeapu KioepOe3neku Ta

KOMIT FOT€PHO-1HTETPOBAHUX TEXHOJIOT1i
JIHITPOBCHKMIA HAIlIOHATLHUN YHIBEPCUTET
imeH1 Onecs ['oHuapa

AHoTAaNifA. 3anpornoHOBaHO BJOCKOHAJIEHHS TOIOJIOT1] CYyIlyTHUKOBOT MEpPEXi, IKY
MOKHa PO3IJISIaTH SIK OKPEMHUN CErMEHT CYIMyTHHKOBOI CHCTEMHM, MOOYJOBaHOI Ha
CYTTEBO PO3HECEHMX 3a BHCOTOIO (He MeHuie 100 kM) opOiTaIbHUX YTpYNOBaHHSIX
(cermenrax). CynyTHHKOBa Mepexa nmoOyJoBaHa Ha KOMOIHOBAHOMY OpOITaJIbHOMY
YIpyHOBaHHI, SIKE€ MICTUTH JIBa MIAYTPYIOBAaHHSA HA KOJOBHX OpOITax OJAHOI BUCOTH
ab0 3 BiAMIHHICTIO pi3HULI BUcOT A0 20 kM. IIpu npomy onHe 3 MmiAyrpynoBaHb
HAJIeKUTh J0 KJIacy KBa31MOJAPHUX OpOIT (BIAMIHHICTh 3HAUEHHS HaXUIy OpOITH Bij
90 rpan. He mepeBuIlye 4 rpai.), a iHIIE — 10 KJIacy 3BUYaAHHUX moxuiaux opoit. Ha
KOXXKHOMY TIJyTrpyNOBaHHI yTBOPEHAa MeEpeka 3B’S3Ky, sKy 3a0e3medyroTh JiHii
MDKCYIMYTHUKOBOTO 3B’SI3Ky KOCMIYHOTO amapaTy 3 KOCMIYHMMH arapaTamu, 0
poO3TaIioBaHi Mmonepeay i mo3aay HbOTO Ha OJIHIM OpOITi, 1 3 KOCMIYHUMU anapaTaMmu
y JEKIIBKOX CYCITHIX opOiTax JIBOPYY 1 MPaBOpPYY MO XOAy OPOITAILHOTO PYXY.
3anponoHOBaHO 3a0€3MEUYHUTH 3B'S30K y €IMHY MEPEKY MEPEX MBOX MiAyrpyroBaHb
Ha OCHOB1 BUKOPUCTaHHSI OOKOBUX 3B’SI3KIB KOCMIYHHX anapaTiB (BUKOPUCTOBYIOTHCS
nesiki OOKOB1 3B’A3KM KOCMIYHMX amnapaTiB Ha KBasiMOJspHIA opOiTi, fKI Y
MIPUTIOJSPHINA 30HI MOXKHA BBa)KaTWU 3aliBUMM, 1 Ti1 3B’A3KM KOCMIYHUX arapaTiB Ha
MOXWJIMX OpOITax, sIKi y NPUIOJISPHUX pallOHax CTae HEMOXKIIMBO peajizyBaTu abo
HEMOKHA peai3yBaTH 3 NPUUHATHOO AKICTIO). Takuil miaxXia H03BOJISIE «3B’S13aTU» B
€IMHE 111JIe Mepexy 0e3 BUKOPUCTaHHS BEPTUKAIBHUX 3B’ S3KIB (HaJ 1 IMiJ1 MJIOIIUHOIO
MHUTTEBOTO MICIIEBOTO TOPU30HTY), & TAKOK ONTHUMI3yBaTH HaJl BUCOKUMHU IIHPOTAMHU
HUISIXW Tiepefadl JaHuX MIXK CYTTEBO BIIJAJICHHMMH 3a JOBIOTOK T€OLEHTPUYHOT
chepudyHoi cHUCTeMaMH KOOPAMHAT KOCMIYHMMH amapatamu (By3JlaMH MEPExi).
Po3pobieno mMakcUMalbHO CHPOIIEHWUH MIAX1J 7 KUIBKICHOT OIIHKU TIepeBar
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3alpOMOHOBAHOTO TEXHIYHOTO PIIIEHHS Ha TMOYATKOBHX eTamax IPOEKTYBaHHs
CHUCTEMH 1 IPUBEJICHI PO3PaXyHKH Ha HOT'O0 OCHOBI.

BBenennsi. PoOoTta mnpucBsiyeHa pO3BUTKY TEMATUKH JAOCHiKeHHS [1] 31
CTBOPEHHSI CYMyTHUKOBUX MEPEXK 3B’ SA3KY, MOOYAOBAaHUX Ha PO3ZHECEHUX 3a BHCOTOIO
OpOITaJIbHUX YTPyHOBaHHAX (CErMEeHTax) IMpH KOMOIHAIll yrpyIroBaHHS KOXHOTO
CerMeHTy 3 ONu3bKMX 3a BHCOTOIO cy3ip’iB Bomnkepa. 3acTocyBaHHS Takux
CYMYTHHUKOBUX MEpPEX CTa€ BCe OUIbII akTyaldbHUM. Bike 4iTKO BHU3HAUMBCSH 1
BTUTIOETBCSL Yy OKUTTS TPEeHA TNOOYIOBH CYMYTHHKOBUX MEPEX Ha MHOMXKHUHI
PI3HOBUCOKHX CETMEHTIB, SIK1 peali3oBaHi Ha HU3bKUX, CEPEeIHbOBUCOKHX 1 BUCOKUX
opbOitax [2-5]. Ilpaktuyni peamizailii KOHLENTyaJbHUX PIlIEHb MIOAO MOOYIOBU
OTHCaHOi OaraToCerMEHTHOI CUCTEMHU MOXKHA OAYUTH y TAXO0/1 10 MOOYA0BU CUCTEMHU
Starlink, sika MOKM 10 pO3rOpTaEThCA HAa HU3BKUX OpOITax 1 BXKE B MEpIIl POKHU
ICHyBaHHs nepeadavana opoiTalibHI cerMeHTH Ha BucoTax outst 350 kM, 550 kM, 1000
kM. Ha ceorogennss y cucremu Starlink crocrtepiraeTbcsi aKTUBHUN PO3BHUTOK
JEKUTBKOX YTPyHOBaHb («000JIOHOKY ) HABKOJIO BUCOTU 550 KM (YyrpymnoBaHHS CyCIAHIX
«000JIOHOK» MalOTh PI3HUII0 BUCOTHU Onu3bko 10 KM Ta 3aranoM BiAPI3HSIOTHCS
3HaYeHHSAMHU Haxwiy op0iT) [6]. | B 1bOMy MpOrNISIaeThCsl APYrHil CydyacHH
aKTyaJIbHUM TpeH1 y 0Oy I0BI CYITyTHUKOBHX MEPEXK 3B’ SI3KY: YIPYHOBAaHHS KOXKHOTO
CErMEHTY BXE pealli3yloThCsi HE Ha OJHOMY cy3ip’i Boikepa, a € KoMOIHAIlI€IO
JEKIIbKOX cy3ip’iB Bonkepa, Majo po3HECEHHX 3a BUCOTOIO 1y 3araJibHOMY BHUIIAJIKy
pi3HMX 3a Haxuwiamu opOiT. [{aHa poOoTa MpUCBAYEHA MOCHIIKEHHSIM B HANPIMKY
PO3BUTKY JIPYTOT0 3 Ha3BaHUX TPEH/IIB.

OcHOBHHIT 3MicT pgochaigkeHHsl.  Po3rismgaeTbesi yrpymnoBaHHS OJHOTO 3
CETMEHTIB 0araTocerMeHTOl CyIyTHUKOBOI MEpEeKi 3B 3Ky — YMOBHOTO k-0 CETMEHTY
CyNyTHUKOBOI Mepexi 3 K po3HeceHHX 3a BUCOTOI) CErMEHTIB (HUIKHSI TpaHULIS
PI3HMIII BUCOT CYCIJIHIX CETMEHTIB CTaHOBUTH O 100 kM). ¥V 3araibHOMy BUNIAAKY Y

k-y cermenTi moxe 6yru kom6inamis Ky 6mmspko posramosanux migyrpynosaHb

(cy3ip’iB Bonkepa). Ane TyT OyaeMo BBaKaTd, IO JI0 YTPYNMOBAHHS CETMEHTY
BXOJISITh TUTBKH J1Ba Cy31p’iB Bomkepa Ha konoBux opOitax (opOiTanbHe yrpylnoOBaHHS
CErMEHTY TMpeJCTaBiIsie KOMOIHAII0 JABOX MiayrpynoBaHb). OpOiTH KOCMIYHHMX
amaparTiB MiAyrpynoBaHHs | 3 HAXWIOM 1j, HajeXaTh J0 KJIacy 3BUYAWHUX MOXUIUX

opOiT. OpOiTH KOCMIYHUX amnapariB MITYTPYNOBAHHS 2 3 HAXWJIOM 14, HaJleXaThb 10

qp
KJIacy KBa3IMOJIAPHUX (3HAYEHHS HaXWIy lgp BiJIpi3HseTbesl B 90 rpanyciB He

Oinbllle HiK Ha 4 rpaayca). Y 3arajJbHOMY BUINAJKYy HOMIHAJIbHI 3HAUYEHHS PaJllyCiB

OpOIT KOCMIYHUX amapaTiB y JBOX ONHCAHUX MIAYyTPYNOBAHHIX Ty, 1 Tap

BIIPI3HAIOTHCS HE OUTbIe HiK Ha 20 kM. AJie y acleKTl po3misiay 1€l poOOTH MOXKHA
HE BUJUISTH 110 BIAMIHHICTB. ToMy OyZeMO BBa)KaTH, 10 pajilyCd HOMIHAJILHUX OpOIT

000X Hil[yrpyr[OBaHb MarlOTb OJHAKOBC 3HAUYCHHA I = rqp =Tp - KnroyoBum acrnexTom

pO3TJIsily CTaHe 3acTOCYBaHHS y OJHOMY OpOITaJbHOMY CETMEHTI CHCTEMHU
YIpynoBaHb 3 PI3HUMH HaXWUJIaMHU OpOIT KOCMIYHUX arapartiB.
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[Tpu moOynoBi yrpymnoBaHb CYMyTHHUKOBHUX CHCTEM 3B 53Ky (y TOMY YHCIl —
CYNyTHUKOBHX MEPEXK) HaXWJ OpOITH OOMPAETHCS B OCHOBHOMY 3 MIPKyBaHb
ONTHUMI3allii HOKPUTTS TEPUTOPIT MOBEPXHI 3eMITi 30HAMHU 00CITYTrOBYBaHHS KOCMIYHHUX
anapariB, 10 poOUTh 3 BpaxyBaHHSAM ¢GopMmu 3emii 1 PO3MIIICHHS KOPUCTYBayiB
MEpexXi Ha MOoBepxHI 3emii. Y TOMY 4YHCII KOMOIHYBaHHS MiAyrpylnoBaHb Ha
KBa3IMOJIIPHUX 1 3BHYAHHUX TMOXWIMX OpOIiTax B OpOITAIPHOMY YrpyloOBaHHI,
3a3BUYai, TOJOBHUM YHHOM IIOB’S3aHa 13 TMparHeHHSM 3a0€3MeYUTH TOBHE
ONTUMajbHEe TOKPUTTS MoBepxHi 3emuii. Hampuknaa, komOiHaiii KBa3imoIspHUX 1
3BHYAHHUX TOXWJIUX OPOIT PO3TIISAAINCS 11I€ B IEPIINX BapiaHTax MoOyJ0BH CUCTEMHU
Orbcom, 3apa3 mu 6aunMo Taky KOMOIHAIIIO, TPOIUKTOBAHY PI3HUMH MipKYBaHHSIMH,
B cuctemi Starlink. B maniif po60oTi BUAIIUMO Yy 3aCTOCYBaHHI KBa3iMOJSPHUX 1
3BUYANHUX OpPOIT HE ACTIEKT ONTUMAIBLHOTO MOKPUTTS TEPUTOPIi, a ACHEKT ONTUMI3aIli
IUISIXIB MIepeAadl JaHUX MK KOPUCTYBauaMH MEpexl, sKI MIIKIIOYEHI A0 MEPExKI
Yyepe3 KOCMIYHI armapaT, TOYKH PO3TAIIyBaHHS SKUX CYTTEBO PO3HECEHI 3a IOBIOTOIO
reOLEHTPUYHOI C(heprUUHOT CUCTEMU KOOPAMHAT.

bararocermeHTHa Mepexka 3B’s3Ky, IO SIKOI BXOAWTH Mepexka k -0 cermenry,
YTBOPIOETHCSI Ha OCHOBI MDKCYIMYTHHUKOBHUX JIHIM 3B 3Ky KOCMIYHMX amapariBb, SKi
peani3yrThCs TaKUM YMHOM, SIK omMcaHo y pobotax [4,5,7] Ta iHmux. Kocmiunuii
amapar  cTaOUTi30BaHMM y  HE3MIHHIM KyTOBIA Opi€HTAIlii BIJHOCHO oOcei
OapulieHTpu4YHOI opOiTanbHOi cucTteMu koopauHaT (puc. 1 a,0). MixCymyTHUKOBI
JiHII 3B’SI3Ky — MPOTPaMHO KepoBaHl MpoMeHl (ha30BaHOi aHTEHHOI PEIIITKH abo
ONTHYHI JIiHIT 3B’ SI3KY.

3rigHo [4,5,7], npuCTpOi 3B’SI3KY PO3NOAUISIOTHCS 3a NIICTbOMA TUIAMU
pO3TallyBaHHsI MUTTEBOI 30HM iX MOXJIMBOrO 3acTocyBaHHA (puc. la). Ilpuctpoi
3B’s3ky THHIB 1 1 2 3a0e3meuyroTh 3B 30K 3 KOCMIYHMMH anapaTamu, SKi
3HAXOJATHCS BIAMOBIIHO HA 1 MiJ IJIOMIMHOK MHUTTEBOIO MICIIEBOTO TOPU3OHTY
KOCMIYHOTO amapara (BBakaTUMeE, L0 1€ 3B’SI3KM 3 KOCMIYHMMHM anapaTamu OLIbIl
BHCOKOT'O CETMEHTY CYITyTHHKOBOI Mepeski a00 O1IbII HU3bKOT'O CErMEHTY BiAOBITHO;
y OJHOMY CETMEHTI 3aCTOCYBaHHS 3B’S3KIB TWUMB 1 1 2 B JaHId KOHIEMIi
CYMyTHHUKOBOI CUCTEMU He nepeadadaetses). [Ipuctpoi 38’ s13ky tumiB 3 14 (puc. 1a,0)
peai3yroTh 3B’ SI30K 3 KOCMIYHMMHU arapaTaMu, K1 3HaXOIAThCS BiJMOBIIHO JIIBOPYY
1 IpaBopyY Bij OpOITAIBHOI IJIOMIMHA KOCMIYHOTO arapaTy o Xoay Horo pyxy (i
3B’SI3KW BCTAHOBIIIOIOTHCS 3 KOCMIYHHUMH amaparaMu OJHOI a00 JACKUIBKOX OOKOBHX
IUTONIMH B OJHOMY 3 HUM IMiIyTpyNoOBaHHI yrpymnoBaHHs k-0 cermenry). [Ipuctpoi
3B’sI3KYy TUIIB 5 1 6 (puc. 1a,0) BUKOPUCTOBYIOTH JJIs peati3allii 3B’ 13KiB 3 KOCMIYHUMU
anaparami, K1 3HaXOJAThCs Momnepeay 1 no3aay 6iHOpMaabHOI TUIOIIMHU KOCMIYHOTO
amapaty (11 3B’SI3KM KOCMIYHHMM amapaT BCTaHOBJIIOE 3 OJHMM a00 JeKiJIbKOM
KOCMIYHMMHU anapataMd Ha OJIHIM 3 HMM HOMIHAJIbHIM OpOITI B OJHOMY 3 HHUM
miAyrpynoBaHHi yrpynoBanHs k-o cermenty) [4,5,7].
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Puc. 1. /lo nosicHeHHsI MKCYNYTHHKOBHX 3B’SI3KiB KOCMIUHHX anapaTiB: a) THOH
NPHCTPOIB MIKCYNYTHHKOBHX 3B’SI3KiB KOCMIYHHX amapartiB; 0) 3B'30K KOCMiYHHX

anapartis Ha kBasinoaspaii (KA i) 1 sBuuaitniit noxmaifi op6iri (KA))

30Ha MOKJIMBOIO 3aCTOCYBaHHA KOXHOTO npuctporo tuiy ¢ (q =1,6) BBaxkaeThcs
KOHYCOINOJI0HOIO 1 Ma€ BICCIO CUMETPIi OJIHY 3 Oced OapHIeHTPUYHOI OpOITaNIbHOI
cuctemMu koopauHat (puc. 1a,0). [lapameTpu 30HM MOXJIMBOIO 3aCTOCYBAaHHS JIiHIT
3B’S3Ky BU3HAYAIOThCS TPAHUYHOKO JAIBHICTIO Ly, (A7 IPHCTPOIO 3B’SI3KY THUITY

q), Ha Ky MOXHa peaii3yBaTH 3B’30K, 1 MaKCHMAJIbHUM KYTOM Ymq BIAXHIJICHHS
JiHIT 3B’S3KYy BiJ OCI CUMETpli 30HHU. Y 3arajJbHOMY BHUMNAAKY KUIBKICTh ng JHIA

3B’SI3KY, SIKI KOCMIYHHI amapat MO>Ke peaai3oByBaTh MPUCTPOEM (TIPUCTPOSIMU) TUITY
q € OUIBIIIOI0 32 OJUHUINO (PHC. 2).

TakuM YMHOM, Ha KOKHOMY 3 JIBOX MIAYIpyIOBaHb CErMEHTY ((hparMeHTapHO I
MiIyTpyNOBaHHS TMOKa3aHl Ha puc. 3a) yTBOpEHA Mepexa 3B’ 3Ky, SIKY 3a0€3MeUyI0Th
JHIT MDKCYITYTHUKOBOTO 3B’SI3Ky KOCMIYHOIO amapary 3 KOCMIYHMMH anapaTam Ha
OJIHI 3 HUM OpOITI (A1 IILOTO 3aCTOCOBYIOTHCA MPUCTPOI 3B’SI3KY THUMIB 5 1 6) 1 3
KOCMIYHUMH Y CYCIIHIX OpOITalbHUX IUIONIMHAX ([JI I[OTO 3aCTOCOBYIOTHCS
MpUCTPOi 3B 3Ky TuIiB 3 14). BBaxkaTume, 1110 KOCMIYHI amapatu 000X MiJICETMEHTIB
CUCTEMU peaizytoTh 000B’I3KOBO HE MEHIIE JBOX 3B’s3KiB TUMiB 3,4,5,6 — ng > 2,
q=3,6 (puc. 2). B cBiif yac s peanizailii MEpexi y MPOEKTi CyMyTHUKOBOI CHUCTEMU
Teledesic, sikuii cTaB mpooOpa3oM CydacHUX CYyNMYTHHUKOBHUX [HTepHET-mMepex, Oyio
3aIIPOIIOHOBAHO 3aCTOCOBYBATU Ny =2 Ul CTBOPCHHS 3B’SI3KiBKY OZHill OpOiTabHil

IJIOLIMHI 1 OOKOBHX 3B’sI3KiB KOCMIYHOTO anaparty [8,9]. Iliaxia 1o noOynoBu Mepexi
mpu ng =2 Moxe OyTM BHKOPUCTAHHM 3aUls ONTHMi3allii IOTOKIB mepenadi

iHpopmarii y mepexi [4,5,7]. Takox y podortax [10,11] O6yno oOrpyHTOBaHO, IO
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3aCTOCYBAHHS Ng =2 Oyae KOPHCHUM 1 JUISl 3a0C3MEUCHHS 3B™SI3KIB y CYITyTHHKOBIi

Mepexi, B SKUX (YHKIIS 3B 3Ky KOMOIHYETHCS 3 1HIIOI IUIbOBOIO (YHKIE. K
3a3Hayvajocs BHIIE, Y MOOYAOBI Mepeki k-0 CETMEHTY, KUl TYT PO3TJISIIAETHCS SIK
CKJIaJI0Ba OaraTto CerMEHTHOT Mepexi 3B’ 3Ky, 3B I3KH TUIIB 1 12 He 3aCTOCOBYIOTHCH,
BBa)XAETHCA, 1110 11€ CYTO MIKCErMEHTHI 3aB’ 13K (TOMY Ha pHuC. la 3B’s3ku Uy 112
BUJIJICHI CIPUM KOJILOPOM).

Puc. 2. /1o NosiCHEeHHSsI BCTAHOBJIEHHSA
3B A3KIBE KOCMIYHHM AanapaToM

B ocHOBHIII uacTi Mepexi 3B’3Ky k -0 CErMeHTy CYIyTHUKOBOI CHUCTEMH
miayrpynoBadHs 1 12 onucanoro opOiTaqbHOTO YIPYHOBAaHHS HE 3B’ A3aH1 MiXk COOO0I0.
Ane i1t THX KOCMIYHHX anaparib, siKi 3HAXOASATHCS HaJ MPUTIOJISIPHUMH TEPUTOPISIMH
3emuti Mepexi MiAYTrpynoBanb | 1 2 MPOMOHYETHCS «3B’SI3aTU» MIKCYITyTHIIKOBUMU
JHISIMA Ha OCHOBI OMKMCAHOTO HIDKYE MIX0y, OCHOBHA METa SIKOTO — 3a0e3MeunTr
ONTHUMI3alliI0 NIISAXIB TIepeaadl iHpopMmarllii B UX YaCTHHAX MEPEXI.

3anponoHOBaHUI MiJIXiJ] 1O BCTAHOBJICHHS 3B’SI3KIB M1 KOCMIYHMMH arapaTaMu
NigyrpynoBands 1 1 migyrpynoBaHHs 2 B THX YaCTHHAX MOOY/IOBAaHUX HAa HUX
MEpEeX, SKI B TMOTOYHUN Yac 3HAXOIAThCS HaJ Mojrocamu (OyaemMo Il 4YaCTHUHU
TPUTIOJISIPHUMH YaCTUHAMI» Mepex). BpaxoByroThcs 1Ba (pakTH, K1 ONKUCaHI HUKYE
JUTSI IPUTIOJIIPHUX YaCTHUH MEpeX MITyTpynoBaHb, Kl 3HAXOAATHCSA HaJ MIBHIYHUM
MOJIOCOM. B TIpuUNoJsipHiA 4YacTUHI Mepexl MiAyrpynoBaHHsA | Haja MIBHIYHUM
MOJTIOCOM, SIKIIO BOHA MOOyJO0BaHAa Ha HU3BKUX OpOITax, MOXJIUBICTH peaiizaiii
3B’SI3KY IPUCTPOSIMHU TUITY 4 BTpadaeTbes. A NIl KOCMIYHHX anapatiBy MPHUIOISPHIN
YaCTUHI MEPEXl MIAYTPyHOBaHHS 2 HaJ MIBHIYHUM IMOJIOCOM BHACIHIIOK 3MEHIICHHS
BIJICTAHEH, Ha sIKI peayli3yloTbcsi OOKOBI 3B’SI3KM, J€AKl 3 N3 =2 3B’A3KIB THUIY 3

MOKHA BBa)KaTW 3aBUMH. TO/Al y NPUMOJSPHINA 30HI Mepeki KOCMIUHUN amapar
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nigyrpynoBanHas 1 (Ha 3BMYaiiHIN MOXWIIH OpOITI) MOXKE 3aCTOCOBYBATH MPHUCTPIi
TUITYy 3 JUIs peai3alie 3B’ 513Ky 31 3pyUHUM 32 PO3TAlyBaHHSM KOCMIYHUM arapaTom
MIIyTpyoBaHHs 2 (Ha KBa3IMOSPHINA OpOiTl), SIKUM 3aCTOCOBYE JJISI IIbOTO TIPUCTPIN
tuiy 4. JIJisi IpUnoyIsipHUX YaCTUH MEPEX Mij yrpynoBaHb 1 1 2 HOMEpH MPUCTPOIB
3B’SI3KY J3€PKAJIbHO 3MIHIOIOTHCS: MA€ CEHC BCTAHOBIIIOBATH 3B S30K IIPU CTPOEM
TUNy 3 yrpynoBaHHs | 3 mpucTpoem Tuiy 4 yrpynoBaHHSA 2.

[TosicHUMO 3anpONOHOBAHUI KOHIENTYaIbHUM M1X1/1, PO3MISIHYBIIHA TPUIOJSPHI
YaCTUHU MEPEX YIpynoBaHb | 1 2 HaJ MIBHIYHUM TOJIIOCOM, 3aCTOCOBYIOUU MPUKIIA/
Ha puc. 3a. Ockinipku OOKOBI 3B’sS3KM  TUMy 4 17 KOCMIYHHX arapaTiB
nigyrpynoBanss 1 (Ha 3BUYaHMX MOXMIMX OpOiTax) BTpayaroThCs, 0JI0K iH(OopMarii
BiJI By3JIa Mepexi (BiIMOBITHOTO KOCMIYHOTO amapara), moMmideHoro udporo 1, Oyzae
nepefaHa y MIAYrpynoBaHHI 1 10 By3na 4  (IAHIIOKKOM», SIKHA MICTUTh BY3JIH
1,2,3,4. Ha puc. 3 a mokazaHo, 1o By31u | 1 4 CyTT€BO pO3HECEHI 3a JOBIOTOIO
TEOIEHTPUYHOI CPEpPUUHOI CUCTEeMH KOOpAWHAT (MakCUMasibHE BIJIJAJIEHHS TYyT, 3
BpaxyBaHHSIM TMEPIOJMYHOCTI, BiANOBiMae moxayao 180 rpanm pi3HMII 3HAYEHb
JOBroTu). AJie KOCMIYHUHM amapar, SKWWA BIANOBiAae By3ly |, 3aCTOCyBaBIIM
MIPUCTPIii 3B 13Ky THUIY 4, MOKe nepeaTu 070K iHpopMallii KOCMIYHOMY anapary, 1o
BIJINOBIJIA€ BY3IIY 5, IKHI 3HAXOAUTHCS Y MIAYTPYIIOBaHHI 2 13aCTOCY€E ISl IPUHOMY
MPUCTPIii 3B’s13Ky Tuiy 3 (cxema mepenadi nokasana Ha puc. 1.0). biok iHbopmarrii
OyJie mepeaHuii «JIaHIFKKOM» BY3IIiB 5,6,7 1 gami, Biag By3naa 7 — 1o Bysna 4 (abo
TOYKA BXOJIy KOPUCTyBaya J0 Mepexi Oyjie 3aMmiHeHa 3 By3Jia 4 Ha By30d 7), puc. 3a.

rkp K 3 AL

0)
Puc. 3. To nosicHeHHs 1mepeBar 3alponoHOBAHOI0 TEXHITHOr0 MAX0AY: a) 10
npeacTaBAeHHS KOHIENii; 0) 10 MOACHeHHA MO/e i CIPOMeH0l YACI0BOI OMIHKH

[nsx nepenayvi 010Ky iHGOpMalli yepes By3nu 5,6,7 npu CyTTEBOMY PO3HECEHH1

MOJIOKEHB BY3JiB 1 14 3a 3HaYEHHSAM JOBIOTH T'€OLIEHTPUYHOI CPepruyHOi cuCTeMHU
KOOpPJIMHAT MOK€ OyTH 3HAYHO KOPOTHIMM (@ KUIBKICTh BY3J1B Y JAHIIOKKY 1,2,3.4,
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SKa B JTAHOMY TIPUKJIAJ JOPIBHIOE YOTHPHOM, - MOKE OyTH 3Ha4HO OubmION0). Tomi
MOJJIMBICTh 3aCTOCYBAaHHsSI OUIbII KOPOTKOTO MUISAXY dYepe3  cerMeHT 2 (Ha
KBa31MOJISIPHUX OpOiTax) I03BOJIUTH MPUCKOPUTH Tiepeaady iHbopmarrii.
MakcumanbHO CIPOIIEHO €PEKT BiJl 3aCTOCYBAaHHS OMMCAHOTO BHUIIE TEXHIYHOTO
pIIIEHHS 1010 3aCTOCYBaHHS 3B’SI3KIB MIXK ITIIYTPYIOBAaHHAMH 1 12 y MPUTIOTSIPHUX
JaCTHHAX MEPEX 3 TOUYKY 30pYy 3MEHILCHHS JOBKUHU NUIAXY Mepenayl iHpopmariii (1,
BIJIMOBIAHO — 3MEHIIICHHS Yacy Ha mepeaady iHdopmallii) IpormoHY€EThCS OLIHIOBATH
Ha OCHOBI 3alpormoHOoBaHOTO Aam miaxoay (puc. 36). Hexait HeoOXxigHO mepenatw
1HpOopMallio y310BXK 1yru, oomexxeHoi Toukamu Ky 1 K, . lyra Ky K, 3Haxoautbes
Ha cdepi, HEHTp SAKOi CIiBHAAAE 3 LIEHTPOM 3eMJll, a pajdiyc ii JOpiBHIOE 1 (1€ pajiyc
opOiT migyrpynosass 1 12). Koo, skoMy Hanexuts 1yra K; K, , 1eXKUTh y IUIOMINHI,
napajeibHid TUIONIMHI €KBaTopa Ha WIMPOTI, sIKa JOPIBHIOE HAXWIy 3BHYANWHOL
MOXHWJIOT OpOITH i, . Hexall iHmmil nuisx nepenatu 1HGOpMAIIIo TaKHil: Tyror Mix
toukamu K; 1 K3, motim nyrowo Mix Toukamu K3 1 Ky, a gam — Ayroro Mix
toukamu K4 1 K, . Jlyra Mixx Toukamu K3 1 K4 BH3HAa4ae€TbCsl aHAJIOTIYHO Jy31 MK

Toukamu Ky 1 Kj , TiTbkM BOHA 3HAXOAMTRCA Yy IUIOMIMHI Ha IIAPOTI g,

kaBaszinoysipHoi opOitu. yru K; K, 1 K3 K4 MaroTh €1MHY IUIONIMHY CUMETPI,
NEPIEHANKYIISAPHY 10 IUIomMHU exkBaropa. Kyrosi Bennunan oyr Ky Ky, 1 K3 Ky —
OJIHAKOBI 1 MarOTh 3Ha4eHHsA AL. /lyra K; K3 € qyroro BeIMKOro KoJjia Ha ONHCaHIN
BHIe cepi 3 HEHTPOM Y IeHTpl 3emiIi 1 pagilycoM r, SIKe MPOXOIUThH Yepe3 TOUKHU
K; 1 K3. Ananoriudo ayra K4 K, HaleXuThb BEIMKOMY KOJY, SIKE IPOXOIAUTH Yepe3
toukn K, 1 K, Ha ommcaniii cgepi.

[TopiBHsIIBHA OLIIHKA mepenayi 060Ky iHGopMaIlii TUIBKK Yepe3 BY3JIM MEpexi
nigyrpynoBadss 1 3 nepegadero iHpopMmallii 13 3aCTOCYBaHHSIM MiIyTPyHOBaHHS 2 Ha
OCHOBI NOPIBHAHHS AOBXKUHU AyrH K| K, 31 CKIa0BUM LUIIXOM, SIKUH CKIIQAA€ThCS

3 npoBxkuH ayr K; Kz, K3Ky, K4 K5, 3acHOBaHa Ha BBENEHHI TPbOX CYTTEBHUX
cipoiens [lo-nepire, nuisix 610Ky 1HMOPMAIIil y30BXK AYTH € allPOKCUMAIIIEI0 HOT0
HUIIXY BIApPI3KaMH JIOMaHOi: OUTbII TOYHO BpPaxOBYBaTH Ha Jy3l JEKUIbKA TOYOK
po3TallyBaHHs KOCMIYHUX amnapariB 1 po3risgaTH nepenavyy iHpopmallii Biapi3KaMu
IpSIMUX MK MMapamu nuMx To4ok. [lo-mpyre, TyT BBaxaerbed, mo ayru Ky K31 Ky
K, cniBnajaoTh 3 HaIpsMaMu repenadi y3a0Bx op0it, aayru Ky K, 1 K3 Ky —3
HanpssMaMu OOKOBHX 3B’si3KiB. [lo-Tperte, 11e HailOUIbII rpy0e MPHUITYIIECHHS, aJie

SKICHO Ha pe3yJbTaT BOHO HE BIIMHE, BBA)KATUME, IO IUIOLUIMHU BEJIMKUX K11, IKUM
HasexuTh ayru Ky K3 1 K4 K, € nepneHaukyasspHUMH 1O IUIOIIMHU €KBaTOpa.

KpiM Toro, He BpaxoBY€ThCS, IO Ha MNPOXOJKEHHS KOXKHOIO BYy3Jla MEpexi
BUTPAYAEThCS 4Yac (ajie 1€ He TaK CYTTEBO MPHU 301IBIICHHI BY3JIB y MPOUICHOMY
«JIAHITIOKKY IyCTUX BY3JI1B» 11eM MOKA3HUK TaKoX Oyze 30LIbIIyBaTHCS ).

Ha  puc. 36  BenmmumHa kyta AL oOpaHa Takolo, IO 3aCTOCYBaHHS
3alPONOHOBAHOTO MiIXOAY HE € €(pEeKTHUBHUM, ajie el PUCYHOK OUIbII HATrJISIHO
JEMOHCTPYE MIAXIT 10 BHU3HAYEHHS PO3PaxXyHKOBOI (opmynau. OueBHIHO TpH
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301IbIIEHHS KYTOBOI BeTMUMHU AL e(eKT BijJ BBEACHOTO 3alPONOHOBAHOTO M1IX0TY
OyJie HasIBHUM.

Paziyc komna y ruiommHi, napajenbHiil IUIOIMKHI eKBaTopa, SKOMY HaJeKUTh Ayra
K; K, IOpiBHIOE

. T
fy = rsin( ~iin). (1)
Paniyc xona y miomuHi, skoMy Hajlexuts ayra K3 K4 nopiBHIO€

Iqp :rsin(g—iqp). (2)

Benuuuna nyru 13, mix toukamu K; 1 K,
112 = I‘inAL , (3)

BEJIMYMHA OYTH 134 Mk Toukamu K3 1 Ky
13 4= I'quL . (4)
Bemnunnan nyr K; K31 K4 Ky € 0gHaKoBMMM 1 BU3HA4YarOThCS (3 BBEICHHAM

rpyOOTro MPUIMYIIEHHS 00 MEePIEeHIUKYISIPHOCTI TUIOIINH, SKUM HaJIeXaTh Il TyTU
710 TJIOIIMHU €KBAaTOpa) PIBHSIHHIM

li3 =142 =1(igp —1jn)- )
[TopiBHIOEMO JBa BapiaHTa CyMapHHUX JIOBKMH YMOBHOTO MHUISXY 1HQOpMAIii.
[Mepmiit nusax € nwsixom ayrowo K;, K, , noBxuHa sikoi 1y, . Hpyruil numsx

CKJataeThes 3 Tppox ayr: ayru Ky, K3, nyru K3, K4 1 nyru K4, K,. CymapHa
JOBXHHA [[bOTO NUIAXY |, BU3HAYAE€THCSA (POPMYIIOO

Iy =2lj3 +134. (6)

Edexkr Bim BHOPOBaMKEHHS 3alpONOHOBAHOTO MIAXOMy Ma€ MPOSBISITUCS B

30uTbieHHsIM AL . [l mpoBeneHHs JOCHIHKEHHS IIbOTO €(PEeKTy PpO3IIISTHEMO
CITIBBITHOIIICHHS

K(AL) :111—2. (7)
S
Ha puc. 4 mpuseneni po3paxynku K(AL) mpu Bucoti op0Oit 840 kM, 3Ha4YEHHI

HaxWiy KBas3IoJIpHOI OpOITH i, =88 Tpaa, Opu Bapialii 3HA4YEHb HaXUILY

qp
3BUYaitHOi moxuioi opoitu Bix 80 rpan no 60 rpax 3 KpokoM S rpaj. 3 NpUBEACHUX
Pe3yJIbTaTIB PO3pPaXyHKIB MOXKHA 0auyWTH, 110 MPHU MEPEXOKEHI 3HaUeHHST AL TOYKHU
y OTOYeHHI 3HaueHHs 117 rpaayciB MaeMo MO3UTUBHHUMN e€(EeKT BiJl 3aCTOCYBaHHS
3aMpONOHOBAHOTO MIAX0My. MakcumanbHe 3Ha4eHHs nepeBaru (mpu AL =180 Tpan)
CTaHOBHTH OlIs 1,5 pasm.

Sk 3a3Havasiocs, BBEIAEHE TPETE MPUITYIICHHA HE Ja€  BIUHBY Ha SIKICHUHN
pesysibTaT OLIHKK B Hinomy. IIpi HEBETHKHX PISHMILIX 3HAYCHDB gy 1 1g, BBEICHE

MPUITYIICHHS HE JIa€ CYTTEBOTO BILTUBY Ha OINHKY 1 KIJTbKICHO, aJjie MpHu 301IbIICHH]
Pi3HHIlI 3HAYCHD Ig, 1 1g, OILIHKA MOBHTHBHOTO S(EKTY CTA€ OLIBII 3aHHKEHOIO.
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[Ip HEOOXiAHOCTI MOKHA 3aCTOCOBYBATH OUIBII TOYHI PO3PAaxXyHKH (BHU3HAUUTU
BenmunHU Ayr Ky K3 1 K4 K, 13 3acTOCYBaHHAM ChepUuHOI TPUTOHOMETPII).

&
K(ALJin ¥
1.44

‘/ ﬂ \
K| AL.80-— |1.28
\ 180 )

\ 1.12

K| AL.75 |
\ 180 )0.96

( \
K|{AL.65-—| 08
\ 180 )

p 0.64
7 )

AL.60-—— |

\ 180 /0.48
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K
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0.16

>
0 18 36 54 72 0 108 126 144 162 180

180
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Puc. 4. Pospaxyakn kroe@inieHTy mepesaru 3a 30iIbmeHHSAM HLJISIXY
nepeaavi ingopmanii (vacy nepeaaui indpopmanii) Ha ocHOBi
3aNPONOHOBAHOIO MiAXoay

BucHoBkH. 3anpornoHOBaHUM MiAXiJl JO3BOJISE BUKOPUCTOBYBATH Yy OJHOMY
CErMEHTI CYIyTHUKOBOI MEPEXK1 JIB1 «CIa0KO 3B’s13aH1» MEpeXi Ha OCHOBI JBOX MOTO
MiyTPYTNOBaHb (3B'A30K pPeali3ye€ThCs TUTBKHU Y MIPUMOJIAPHUX YacTUHAX Mepex). [Tpu
1IbOMY 3a0€3Meuy€eThCsl HasIBHICTh TAKOTO 3B’A3KYy MIXK JIBOMa MEPEKAMH CETMEHTY
CUCTEMH, 110 Y TPUIOISPHUX YaCTUHAX TOBHOI MEPEekKl CErMEHTY MOKJIMBA O1JIbIII
IIBUJKA mepenadya 1HGopMaIli MK CYTTEBO PO3HECEHHSIMU 3a 3HAYEHHSM JIOBTOTU
TCOLICHTPUYHOI  CEpPUYHOI CHUCTEMU KOOpPAMHAT  BYy3JdaMH  MEpexi, sKi
BUKOPUCTOBYIOTbCS $IK TOYKM BXOJYy KOpPHUCTyBauiB Mepexi. [Ilpy 1mpomy 11€
MOTEHIIIIHA MOXJIMBICTh, sIKa OyJe TPOSBIATUCS y Mepexi (Oyne «BUKOpHUCTaHA
MepeXKero») IpH BUOOPI LIJISAX1B Mepeaadl JaHUX, SIKIO MapIIpyTH3aLis 31HCHIOETCS
Ha OCHOBI BHOOpPY HIISXY HAMEHIIOI BapTOCTI, 1 CYTTEBOIO CKJIaJ0BOI BapTOCTI
€JIeMEHTApHOI JIiHII 3B’S3Ky (MDK CYMDKHHMMM BY3JIaMU MEPEXi) € BapTICTh, 11O
MPU3HAYAETHCS TPOIMOPLIIHO BiICTaHI MK BY3JIaMH.
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