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Abstract: This study examines the current state and future prospects of viticulture and
winemaking in Ukraine in the context of global challenges. It notes that the potential of domestic
agricultural production extends far beyond the cultivation of grain and industrial crops, and that
viticulture and winemaking can be of strategic importance to the export economy. Two key factors
driving the industry’s transformation are identified: climate change, which is causing vineyards to
expand northward and westward, and European integration processes, which promote the
harmonization of quality standards and the modernization of production.

The historical roots of Ukrainian winemaking date back to the Trypillian culture. The article
analyzes the impact of Russia’s military aggression, which has led to catastrophic consequences for
the southern regions: the destruction of such iconic enterprises as “Chateau Prince Trubetskoy” and
“Artwinery,” the loss of unique collections, and the devastation of hundreds of hectares of vineyards.

However, despite the risks of war, the study highlights the resilience of the industry, the
emergence of new wine-growing regions in central and western Ukraine, and the growing interest in
indigenous grape varieties. Research into growing conditions and expanding the presence of
Ukrainian wines on the global market is a pressing task for strengthening the country’s identity and
economic recovery.

Keywords: Viticulture, grape varieties, winemaking, climate change, export potential.
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KOHTPOJIBHO-BUMIPIOBAJIBHI ITPUJIA/IU B CAD-MOAEJIAX
HPOMUCJ/IOBUX EHEPI'OCUCTEM: TOYHICTH BUMIPIOBAHD TA
EHEPIOE®EKTUBHICTD

Baxomnina JI.B., xanu. ¢i3.-Mat. HayK, TOIIEHTKA
Muxkonaiscokuil HaYiOHANLHUL a2papHUL YHIGepCUmem

https://orcid.org/0000-0002-1668-2275

AHoTanisi: Y Te3ax pO3MISIHYTO 3HAYEHHS 1HTErpamii KOHTPOJIbHO-
BuMiproBanbHUX mnpunagie 'y CAD-monmeni mTpOMHCIOBUX EHEPrOCHUCTEM 3
ypaxyBaHHSIM METPOJIOTIYHOI ~TOYHOCTI BHUMIpIOBaHb Ta 1i BIUIMBY Ha
eHeproe()eKTUBHICTh. AKTYaJIbHICTh TEMU 3yMOBJIEHA 3POCTAHHSIM POJIl LIU(PPOBOrO
MPOEKTYBAHHS, EHEPTrO30epEKEHHS Ta HAIIMHOTO YIPABIIHHSA TEXHIYHUMHU CUCTEMaMU
B YMOBax IMICIIBOEHHOTO BiJHOBJEHHS. OOrpyHTOBaHO, HIO0 TOYHICTh NMEPBHUHHHUX
BUMIpPIOBaHb 0€3MOCEepEeIHBO0 BH3HAYAE JOCTOBIPHICTh HUGPOBUX MOJENEH, sKi
3aCTOCOBYIOTHCS IS aHATI3y PEXHUMIB pOOOTH, MPOTHO3YBaHHS €HEPTOCIOKUBAHHS
Ta BHOOpPY €HEProomaJHUX pillleHb. BCTaHOBIEHO, M0 BUKOPUCTAHHS MAJTOTOYHUX
npwiaiB 3HWKYe HaaiiHicTe CAD-Monenei 1 Moke CIPUYMHATH T0JaTKOBI BTpaTH
eHeprii, To/Ii IK BUCOKOTOYHI 300U BUMIPIOBAHHS IM1/IBUIIYIOTh TOUHICTh MPOTHO3IB,
3MEHIIYIOTh €KCIUTyaTallliiHi BUTpPATH Ta MOKPALIYIOTh MOKA3HUKHA BUKOPHCTAHHS
oOnanHanHs. JloBeneHo, 10 TMO€JHAHHS METPOJIOTIYHO HAAIWHUX BHUMIPIOBAHb 1
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nu(poBUX MOJETECH CTBOPIOE YMOBU JUIsl MIABHILEHHS €HEProeeKTUBHOCTI
BUPOOHUYUX 00 ’€KTIB, 30KpeMa THX, IO IOB’s3aHI 3 IMepepoOKOI0, 30epiraHHsIM 1
TEXHIYHUM 3a0€3MeUeHHIM arpornpo10BoiIb40i chepu.

Kuro4uoBi cjioBa: KOHTpOJIbHO-BUMIpIOBaNIbHI npunaan, CAD-MonentoBaHHs,
METPOJIOTIYHA TOYHICTh, EHeProe)eKTUBHICTh, IU(PPOBA MO/IEIb, CHEPTrOCIIOKUBAHHS.

IlocranoBka mnpo6aemu. I[ligBuieHHS €HEProeEKTUBHOCTI TEXHIYHUX
CHUCTEM € OJTHUM 13 BaXJIMBHUX 3aBJIaHb Cy4aCHOrO0 BUPOOHUIITBA. {151 mimpHeMCTB,
10 3a0€3MeUyI0Th OE3MePEePBHICTh TEXHOJIOTIYHUX IMPOIIECIB, TOUYHICTh OIIHFOBAHHS
rapamMeTpiB €HEProCUCTeM Ma€ MPUHITUIIOBE 3HA4YCHHS. [[OMUIKK y BUMIPIOBaHHSX
CTpyMy, HANpyTH, TEMIIEpaTypu, TUCKY UM BHUTPATH CEPEIOBHINA IMPHU3BOIATH 0
BUKPUBJICHHS ITUGPOBOI MOJIENI 00’ €KTa, a OTKE — 0 HETOYHHUX 1H)KEHEPHUX PIIICHb.
VY pe3ynbrari 3pOCTalOTh E€HEPreTWYHl BTPATH, HOTIPHIYETHCA MPOTHO3YBAaHHS
PEXKUMIB POOOTH 1 YCKIIAIHIOETHCS MOJICPHI3allisl CUCTEM. 3a TaKUX YMOB OCOOIMBO1
Baru HaOyBae€ IHTETpaIlisi KOHTPOJIbHO-BUMIipIOBaIbHUX MpuiaiiB y CAD-cepenoBuiie
3 ypaxyBaHHSIM IXHIX METPOJOTIYHUX XapaKTEPUCTHUK.

Bukiag  oCHOBHOIrO  Marepiajgy  JAOCHIIKeHHsA. Y  JOCHIKEHHI
MIPOAHAJI30BaHO MOKJIMBOCTI BukopucTaHHs cucteM AutoCAD, SolidWorks Ta
EPLAN i iHTerpaiii JaHuX KOHTPOJIbHO-BHUMIPIOBAJILHUX MPUJIAAIB Yy HHUGPOBI
MOJZICNII TPOMHCIIOBUX E€HEProCUCTeM. METOAWYHUN MiAXiJ IPYHTYBaBCS Ha
kiacudikanii OpuiiaaiB 3a TOYHICTIO, aHaII31 MOXMOOK BHUMIPIOBaHb, MOPIBHSHHI
cueHapiiB iHTerpamii ganux y CAD-cepenoBuliie Ta OI[IHIOBaHHI BIUIUBY TOYHOCTI
BUMIPIOBaHb Ha €(QEKTUBHICTh YINPABIIHHA €HEPrOCHOXHUBAaHHSAM. Y poOOTI
BUKOPHUCTAHO TPyMyBaHHS TMpUIaJiB HA BUCOKOTOYHI, CEPEIHHOTOYHI ¥ MaJOTOYHI,
1[0 J1aJj0 3MOTY BCTAHOBHUTH iXHIM BIUIMB Ha JOCTOBIPHICTh LHU(PPOBUX MOAENEH 1
SKICTh MOJAJIBIIIUX PO3PAXYHKIB.

OtpumaHi pe3ynbTaTH TOKa3ald, MO0 3aCTOCYBaHHS MaJIOTOYHUX MPHUIIAJIIB
MPU3BOUTSH 10 3HMKEeHHS HaaiitHOCcTI CAD-moneneit Ha 12—15% 1 MoXke CIPUYHHSITH
JI0JIaTKOB1 BTpaTH eHeprii 10 8% y BUpOOHUYHUX mpolecax. BogHoyac BUKOpUCTaHHS
BHCOKOTOYHHX 3aC001B BUMIpIOBaHHS 3a0e3medyBaio BiaxuieHHs He Ooubi gk 0,8%,
M1JIBUIILYBAJIO TOYHICTh MPOTHO3YBaHHs eHeprocmnoxuBanHus Ha 10—-12% Ta cnpusiio
3HIDKCHHIO €KCIUTyaTaliiHuX BUTpaT Ha 6—7%. IHTerpaiiis naHuX BHUMIPIOBaHb y
1udpoBi ABIMHUKK 00’ €KTIB Jajia 3MOTY ONTHUMI3yBaTH BUKOPUCTAHHS OO0JIaIHAaHHS,
3MEHIIUTH E€HEPreTuyHi BTpath Ha 9% 1 MIABUIIMTH KOE(DILIEHT BUKOPUCTAHHS
oOnamuanas 3 82% 10 89%.

BaxnuBuM pe3yapTaTOM CTajo MiATBEPKEHHS TOTO, IO METPOJIOTivHa
TOYHICTh € HE JONOMDKHHMM, a 0a30BUM YWHHUKOM €(GEKTUBHOCTI LHU(PPOBOTO
MpoekTyBaHHS. BcraHoBimeHo, 1o s mpuiagiB  kiaacy TouHocti 0,5-1,0%
BIIXMJICHHS B pO3paxyHKax Koe(ilieHTa eHeproe(eKTUBHOCTI HE MepeBULIyBaIN 2—
3%, ToAl K MPU BUKOPUCTAHHI MEHIII TOYHUX MPHJIAJIB 11l BIIXHICHHS 3pOCTAIN JI0
7-8%. lle o3Hayae, MO HAaBITh BIJHOCHO HEBEIMKA ITOXHOKAa MOXE ICTOTHO
CHIOTBOPIOBATH OLIIHKY PEalbHOI0 TEXHIYHOTO CTaHY CUCTEMU Ta YCKJIaIHIOBATH BUOIP
ONTHUMAJIBHOTO PEXUMY POOOTH.

[IpakTiuHe 3HAa4YeHHS TAKOrO MIAXOMy IMOJATa€ B MOXKIUBOCTI OUIBII
OOTPYHTOBAHOTO TPOEKTYBAHHS, MOJIEPHI3aIlli Ta eKCIuTyatarii eneprocucreM. Jlms
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00’€KTiB, MOB’SI3aHUX 13 MPOJOBOJIBUOI0 1HPPACTPYKTYPOIO, 1€ OCOOIHMBO BAKIUBO,
OCKUJIbKH CTaOUIbHICTh €JIEKTPONOCTaYaHHS Ta pallloHaJbHE BUKOPHUCTAHHS €HEpPrii
BIUIMBAIOTh HA POOOTY CHCTEM 30epiraHHs, MNepepoOKH, BEHTHWIISLIi, HACOCHOTO
oOnagHaHHS Ta IHIIUX KPUTUYHO BaXIJIMBHX BY3NiB. OTXe, BIPOBAIKEHHSA
METPOJIOTIYHO HAJIMHUX 3ac001B KOHTPOIIO B IMOEAHAHHI 3 HMUGPOBUMH MOJICISIMHU
JOIIILHO PO3TJISIATH SK OJIMH 13 HAIPSMIB pecypco30epekeHHs] Ta TEXHOJOTIYHO1
CTIHKOCTI.

BucHoBku. [HTErpariisi KOHTPOJIbHO-BUMIpIOBaNbHUX TpunaaiB y CAD-mozeni
MIPOMHUCIIOBUX EHEPrOCHUCTEM € JIEBUM 3aCO00M MIABUIIEHHS TOYHOCTI HU(POBOTO
MPOEKTYBAaHHS Ta €HEProeEKTUBHOCTI TEXHIYHUX 00’€kTiB. J[oBeaeHo, 10 came
METpPOJIOTIYHA SKICTh MEPBUHHUX BUMIPIOBAaHb BH3HAYA€ HAAIWHICTh LU(POBOI
MOJIeTIl, KOPEKTHICTh €HEPreTUYHNX PO3PaXyHKIB 1 OOTPYHTOBAHICTh YIPABIIHCHKUX
pimieHb. BukopucTaHHS BHUCOKOTOYHUX MpHIAIB 3a0e3nedye 3MEHILIEHHS BTparT,
MOKpAILEHHs] TMPOTHO3YBaHHS Ta €(EKTUBHIIIE BUKOPUCTaHHSA oOOJaJHaHHA. Y
IIMPUIOMY 3HAUEHHI 1€ CTBOPIOE MEPEAYMOBH Ul BIPOBAKEHHS E€HEpro- Ta
pecypco30epiralounx TEXHOJIOTIH y BUPOOHHYY MPAKTUKY, IO € BAXKIUBUM IS
3MIITHEHHS CTIMKOCTI €KOHOMIKH Ta MPOAOBOJILYOI O€3MEKH B yMOBaX MICISIBOEHHOTO
BITHOBJICHHS.
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Abstract: The thesis examines the integration of control and measurement devices into CAD
models of industrial power systems with regard to metrological accuracy and its influence on energy
efficiency. The relevance of the topic is determined by the growing role of digital design, energy
saving and reliable management of technical systems under the conditions of post-war recovery. It is
substantiated that the accuracy of primary measurements directly affects the reliability of digital
models used for analysing operating modes, forecasting energy consumption and selecting energy-
saving solutions. The study shows that low-accuracy instruments reduce the reliability of CAD
models and can cause additional energy losses, whereas high-precision devices improve forecasting
quality, reduce operating costs and increase equipment utilisation efficiency. It is proved that the
combination of metrologically reliable measurements and digital design tools creates favourable
conditions for improving the energy efficiency of production facilities.

Keywords: control and measurement devices, CAD modelling, metrological accuracy, energy
efficiency, digital model, energy consumption.
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