O Georgian Scientists

Joromnggwo d936096H9d0

00
OO0

Vol. 7 Issue 3, 2025
https://doi.org/10.52340/gs.2025.07.03.35

§o6®8mgdol 3Mm3gLgdol Ggdbmemyom®mo dmfiymdogrmdgdols
©0536mLGH030L5 S Bmbo@Mm®obyol 3gmm@gdol bomzgoglic 3GMsgddo3s

> 358mfj3939%0

3030 bsbsdgt, 3s3¢n9 986030562, ©00ds 8gtody
1360539LM60, LadoO®™MZgE ML 39d6037M0 MBo3aMLOGIGO, Jw. Bmb@s: sanadzegivi05@gtu.ge
295q0LE®0, bbos-bsdbgomm 3sf3930bs s HY3GBHOEMIBOL 9GHm36:cm0 bssggbdm,
9. geb@o: eprikyanpavile@gmail.com

39500LGO0, 0533330L LsFobolBGML bssg053002 §29005b5930
9. gmb@s: dima.beridze@gmail.com

@gogdy-

056599000Mm39  LEfo®mm  0bEMLEB®M0580,  Ggdbmemaom®o  dm{ymdOEMdYdOL
(Bobgd0, Lofo@Imm GMdMGHIO0) Ls0dgEmmds o  JBIJGWOMdS  29s9HY393H0s
30637960963 MbsM0sbMdOLmMZ0L. g bAHsG0s 033093l 0s3bmbBozols o
dmboGm®obyol dgmmEgdl, Bm39L0MIOME0s LE39MILM 36M5dEH0390DY, OMYMOO (35S
0m©dog0  ImboGMOm0bYo, 3OMABbMBoMHGdsO  TM3wWws S M30MIMBGHOMOl
LobB9dgd0, OHMIWIdoE S830MYOI6 Fomzswolobgdgwr TghgMgdgdl s sbgbgb
b56xgO0L M33H0T0DBE0L. BsdOMTTo Qobbow0s MGYBOBsgOMwo, 93mbmTozmeo
©5 $9db03mmo LoMmggdo, 51939 dmbszgdms BsbMMdoL by3z0MbgdO. LGS
3300035HM0OL 3659H03Mw 2905(Y39GH0wgd9g0L, MHMAMOO3EsS 39MLMbserols IMIBowgds
@5 bobBgdgool  0bGgacs30s, o3 byl  MHymdl  Foedmgdol  Loodgmmdol
2399x™MdgLJOSL. FoBBos JoOPMwo 0bEMLEBHMOOLM30L FgPMIIOL IBYMAZ0L

bgwdghymde.
153356dMm Lo@yzgdo:

Lofo®mdmm  30mi3gbgdo,  G9dbmemaom®o  dmfymdowmdgdo,  ©osabmbi¢ozs,
dmboGm®mobgo,  3OMabmboMgdso  dmzgws,  M3003mb6GHOMEol  LolEgdgdo,
3b6mBscn09gd0l gs8m3ewgbs, Fo@Bmgdol 9539dE«O™Mds, dmbs3gdms LEbEMMBdY, batrxgdols
™33080Bo30s.

Georgian Scientists/Js®oggaro d93609m9d0 ¢. 7 N 3, 2025 | 660




dglssgsgro

0565990060m39 Lofo@Imnm 0bLEHM05d0, 0LYMO F9dbmEwmyow®mo Imfymdomdgdo,
OMamO0Ess  Bosdbgdo o LOfoMdmm  OGMdMEJd0,  [oMdmoaabl  Lofo®mBml
36MHMOYJGH0IMIOVS Qo 30631696 bsM0sbMdOL Lo%39dz9WL.
239990035¢00L{06909w0 39960390 49MBsMHDsMdYd0 0()393L B0BIBLE B3R JOL,
bs6obbol  ©sg390mgdsls s Foffmgdol  350gd0L  IMP33L.  BHOMSPOGEOLIEO
dmbo@m®obgols 3gmmgdo, OHMIwgdog 953dbgds 39M0MmEe d9dmfjdgdgdl, bdoMos
396 HMMB39gmzL 3O:MdMGdgdol MM g58m3wgbsls, Mo3 5930MOL Ho®dmgdol
9B9IOYOMOU.

50550500, LOPoMIMGOO (3000MdG6 450M0Ygbmb Fgmm©gdo, BHMIgdoE LodrdEgdsl
00935 0030350 33mbGHOHMEmb mfymdoemdgdols 00035 9Mdo,
23965bMmOE30gmb  3G:MABMBoMYdI©O IMZWs O 35300 030 Mb  25hgMHgdgd0.
099935, 99 9900MEIO0L BbYMHA3s V8393000V M0s 58M(393900056, Food TMEOU,
05050 badxgdom, 39MLMbIEOL  IMdBsIdOL  LsFoOmgdoms ©@s  IMbozgdms
LobMMdOL MBOHMB3gymBom.

Qb LGIGHos  FoBbos  obobogl  goboboeml  Lsfo®mdmm  Amfymdogmdgdol
05360mLGH030L5 s BMbOEHMMObYOL Ly)39mgbm 30154303900, 350M3e0bMl BMH3560
2990393900 ©5 FgLmsg35HML 3615dBH03M0 o Y39H0W G900, MMIgdois byl
39709mdL §oMdmadol 989JGHMO®BOL 253X MmdgLGdSL, gobLe3MmMEmGd0m JsMmnmwo
06MLE®00L 3mbEgdu@do [1][5].

do6Momso bafjogro:

Lofo®dmm  30m39L9000  Ggdbmemyom®o  dmymdowmdgdol ©osabmbGozols @
3mboGm®m0obgols boy39mgbm 36593H03900 B0BbsE 0LEHIZL FoMrdmgdol Lyodgmmdols
©5 989JBHO™IOL QoHBOOL, Fomzsolfobgdgwo gsBgMgdgdol 99d30609d5Ls o
bo6xgool  Mm3GH0dobo3gost.  2sb30bowmo  doMomso  doymdgdo, MMIWwgdos
29900949bgds 096599060H™39 0bEMLEBHM05d0, OHMYMMOEsS ddozo dmbo@m®mobyo,
36MabmB0MGd500 FM3ws, M30m3MmbEGHOM@OL Lob3)dgdo, sbmMIsegdol SO
250m3agbs [1].

099008030 3mboGHMM0by0 4olbdmdl Infigmdowwmdol JoM0MOIEO 356539EHMYOOL,
MHMAMOO3S 30060530900, (HJI3gM0GHWIMS, ool ©mby, (339009, WNBGHO ©d
06MHb30L  LoBdo®g, fy39d 999mfdgdsl. gl Lodwmoegdsl 0deg3s 3m@gbgowdo
36Mdqd900L 25dm3zegbs 35659, LEbsd OLOBO AIMBsMMMDIAY T0gZ5. BORIWPOMS,
Bobols Jdgdmbgzg3s80, 30865300l BOS Tgodwgds Fomomgdgl dgdobozmeo
Bsfoerob (339059, beargwm 39a39Mo@Mol BoBHgds — 35 bmEMgdsHY. 53 dmbo3zgdgdol
155319339 By, LsfoMIMgdL T9md0sm RJAIMb 3H9dbo3MMo dmgms, Mo SF30MHJOL
§o6m3mgdol d9g396MbgdsL [3].

360mabmboMgdso dmgwms (Predictive Maintenance) 93w9dbgds dmbszgdms sBsgrobl,
Omdgwoi  Bsdmoegdsl  0dwgzs  Hobslfot  gobolsBzmml  Imfigmdogmdol

Georgian Scientists/do®oggeo 936096900 ¢. 7 N 3, 2025 | 661



23099956MMoMdOL  5dsMMds.  gb FoyMmds  STF0MJIL  9GMILOFOOM  B9gdbozmMo
399m{j099900L oM bMdL S M3EH0T0DBYdsL g3l Imzwol 3Msxz03L. Fogo0mS,
Lo o®dmm OHMdMEOL dmbs3g0ms 565¢r0Hds G90degds 459Mmogw0bml, H™A 45033990
30033mb3bE0oL (3390 0503l 3M0GH03M™ ©™bgl 496339 39Hom©do, o3
b5dmoeEgdsl 0dEg3s dobo EOMYWO A5TMEIES, 193000 5030WgdL Ho®dMgdol
99Pg690ds [2].

030030Mb6GHOMol LobGgdgdo LodoEgdSL 5derg3l 9cfymdommdsls
©50MY300090MO@  Ao0Bswobml  msgzolbo  ByMmIsMgmds s  Jooml
239005093930 gdgd0,  8535w0md,  3oBIMEIL 96 FgoByYmdobml  Mm39MsGMEU
3bmBogool Jglobgd. gl goblogzmm®mgdom 36003bgem3z560s Fomowo Golgol ddmby
o00mgds80, Loog ohgm9dsd dgodergds 50moffzoml 3609369wm3zsb0 BoGswo.
35505, M) BsObOL dMboGHMM0baol LolEgds s5dmsbgbl MB3gMEm 30065305,
ol 990dgds 93BHMIdGHIMS© JoBIMEIL, MM 153000 0dbsl S30egdIeo ddody
5H0sb6gds [3].

9bmBo0gdol Mo gsdm3wghs  Bodwowrgdsl 0dwgls  3MMd9ddoL
0363050306090 35659, Lsbsd 0LObO o3 gbsl FMmobEIbL Fotrdmgdsby. BogsEOMs,
bdsmBoL EMbol bBM©s dg0dergds FommomgdEIl d9dobozm®mo bsfool (339ma%by,
b 93396053 IOol 353gds — 49500bMmqdsbY. 53 dmbo3ggdgdol sbseroBo bgarls
2BymdL LEOSG MJoa0M9dL, M5 5330MIOL oMol [1][3].

d0mbgo35  Lomzgmgbm  36odB03gool  989JGHMOMIOLS,  Fomo  IbYMA3IS
0539300609005 80350 250M)3935Lm9b, GMIgdoi Fgodwgds soyml  bod
d0MOMOQ 35BJRMM05: 3gdbo3zme0, mOH60BsEG0Eo s 93mbmdozmmo [1][4].
399603960  259mf393900 dM0O33L  BMbs3gdms  LEbEMMdOLS s LOLEAGOOL
06@9265300L LOOMWMYJAL. FogoOoMO©, BHZOILBIS FHO30L TM[YMdOWMdYdDY
2396053L90mo  BgblmMgdo Tgodwgds 259m0dMdomb  Asblbzs39dwo  BMEOTsGH oL
0mbs39g0900, o3 MMMl  Fo0  GMM0SD  bIEODBL. QoS voLS,  dzgwo
0653M5LEGOMJBHMOoL IJmbg Lsfoedmgddo 1sbsdgM™3g dmboGHmMobaol Lol gdgdol
06@9365305 dmombmgl  3609369m356  49bsbengdgdls, Moz BMOL  ©sbgmyzoL
LoGMoMEgL.

m62560B530Mmo  359mfi393900 35300 s 3gOLMmbswols  dmIbogdols o
bsdmdom  3MMEgLYIOL (330 YdIOOL  LOFOMMIOSL.  ToQd0MOE, 6T MHM3Y
dmboBm®obgols LolBgdgdol 9n9IBHIOO 2sdmygbgds Fmombm3zl MsbsdIMMIgdOL
290053D5@gosls, Moms Fo0 Jgdemb dmbozgdoms sbseroBo, LoliGgdol dsMm3s o
3b6mBoe0gdol  06@IN3MGEE0s. FoMS  5Tols, DBmaoghom  Loffo®dmdo  Jgodwrgds
30190 gL §F0bso0gy™Mds b0 900MmE©YdOL F0ToMM, 256L539PM YO0 ) oliobo
3m0mbmgl Lsdmdom 3MHM3gLYdoL 60AZz6gM39b (3300 gdSLs [4].

3mboGm®0obgolis s 056MmLE030L Lol dgdol sbgMA3s Imombmal I60d3zbgEM356
50bsbly®  0bB39LE0E0gAL,  Bvm  TmOOL,  90FNOZ0WMdOL,  3OMYMSTMWO
MBOHMD39wYMmRols s 0bBOLEGHOMIGHMOOL  Tgdgbsl. 306y o Lodwowrm
LofoMdmgdobomgol gl dgodwgds ogmb 3608369 m3zsbo  dsM0gMo. QoM 5oLy,

Georgian Scientists/do®oggero 936096900 @¢. 7 N 3, 2025 | 662



LoLEBHYIJOOL FMZWS-35BHMMbMBS s JobobEgdsg BOHOL LoghHmm bt gL, Mog
239BL53MMMGBOM 5JBHIPWIMH0S JoPrn o 0bEMLEMOOLMZ0L, Loog BobsbLwGO
M9LwyOLYd0 oM F9bummwos [4][5].

0mbs3g0ms LEbEMMdS 3M0EGH03W0s 9BIIGHMIO0 OSFBMBEOZOLMZOL. sOILHMEO b
5L Eo  dmby(399980  Tgodegds  AsdMofiz0ml  9MSBMLBHTS  ©0sBMDBTs, o
20BOEOL  25935M5Mmd0L MOLZL. Fogow0ms©, ™) LgblmEMo sMILFMMs© BmIszL
30065305, LoLEGHYISA Fgodegds 396 450MIZE0bML 3mEH B3O 3O MBEYTs, o3
259m0393L Fo6dmgdol dgz396Hbgdsls.

29903939000 1539350, LsfoMTmgdds 1bEs 2obsbMM309wMmb FoBs6T0TsM Do
Bsd0x 00, GMIgdo3 IMMYJIMos om0 0bROIBEGHOWIGHMOOLS ©s Bobsblmeo
39LodgdEMBGOOL Fomzseolfjobgdom [1].

Ubgoslbgs dmigmdowmdgdosb dowgdmmo 8mbszgdgdol LESbsME0BsE0s ©
9600560 3WOBHRMOIOL  499mygbgds  53MFGH0390L  9BsEoBL.  BoQdOMS,
395G oHgdMEo Imbs3gdms dsHol T9ddbs Bodwgoegdsls 0dEg3s GOMOMNIMSE
2309650DEgL  IM535w0  35699BHG0, OMAMOOE  BHYI3IOGHVIOS, Z0MBE0S O
b3smBoL MbY, M55 5930MJOL 3960396 LoMMIEg9dL.

Lo oMdmgdds b BoMb 0639LE0(305 M9658TMMIGOOL 25053DsEYdST0, MOms Do
999 mb 356539000™m39 LoLEJIgOOL 9539dBHM® J9dMYghgds. gb Fmo3I3L BHM9bobYYdL
0mbs3g0ms  565¢0Bol, LoLEGHYIOL FosMMZ0Ls S BMTsE0gdOL 0bEIO3MYES300L
dglobgd. 49605 53obs, 360d369cm35605 36MBOIMGOOL ST gds sHoEro FgmmEgdols
130053 gumdgd0L Fglobgd, Moms 399300l Hoboswdgamds [4][5].

05050 bsdxgool  JLodE0Mgdws©,  LoHe®Bmgdds  dgodwrgds  gobobogrmb
dmboBm®obgols  LobEBHdgdoL  9BI3MIM030  sbgMHA3s,  3MOMOOEIGHO  F0sb0FMb
g39wsbg  300GH03M  IMfYmdo™mdGOL,  BoQd0M©, doMoms©  BsMbIOL  sb
OMdMGHIOL. 1939,  MobsFTIOMIMBS  BHYIbMWMYoH  35OGHBOMOGROMID b
Lobgedfoxnm 30ma6sd9305b godwgds 9958306M™L gobsblvMo @zomomo.

9mbs393ms LEbEMMIOL MBOWH39WVBsYMBs©, LoFoMmms LgblmMgdol MgyrEscEwo
3900M5305 5 dmbyzgdms  bodolbol  99gdm(jdgds. oMo  sobs,  dmbsigdms
ABOWAME00LS S 39WOPHEO0L 3OMEIINJIOL 458myggbgds 5d30MOL sEOSLMMO
9mbs390900L 53egbsls.

50b083bmo gmmEgdol sbgM3s Bodwmsmgdsl 0dwrggs:

e 89503060ML  omm3zswolffobgdgwo  8ghgegdgdo  sbmdsgrogdol  EMMEO

299m3gboom.

o 23HMHOMUL Fo60HIMgdol LoodgEMmMds BMLEO OsABMLEH03ZOL d9dzgmdoom.

e m33030bgL 3H9gb03296H0 dAbobEgds, M3 5830MJOL barxoU.

o 29X MOILEOGL BMfYMdOEMIGOOL 9339dBHMOMDS, FoQ90md©, BMbIdOLS o
Lofomdmm OMdMEHOOL, d0MOMIO 35M59gEHMYOOL (30065309, 3HYa3gMoEIMs,
(339079) dmboGHMM0obyol yboom.

e 8904dbsll 3003mbGHOMEol  LoliGgdgdo, OHmIwgdos LHMexs© ©9530609996
36mdgdgdby [1][3].

Georgian Scientists/do®oggero d936096M9d0 @¢. 7 N 3, 2025 | 663



513365

Lofo®dmm  3GM39Lgd0L  BH9dbmemaom®mo  Imfigmdowmdgdol ©osbmbiBozols s
dmboBm®mobgol  8g0m©gdo  49o9PY39dH ML 05850MmdL  BsdgmM3Y
0b6MLGH®0sdo.  1s39009LM  3M5JGH03900, OMYMOOEss dMmdogzo  dmbo@m®mobyo,
36OHMabmB0MGd500 IM3Ws S M30mM3MBEBHOM@OL oL o0, LT MsEgdsL 0dEg3s
2305005MML  Fo03mgdol 9x839JGHMO™MdS, F99306MHEIL bsbxgdo s 05300050 0gbsL
5300900 49MBMMMdYd0. M9)F3d, 58 99NMEIOOL bIMY3S V353806MGONE0S
2390039390056, Fo0 Mo,  FH9Jb03MM0, MMYBOBIGOWwo s 9g3mbmTo3MGo
LOMOMYGOOm. 53 4593939000 LI Y35, LEHsMBTMGdTs b gobsbmM 09 mb
LoLBHYIJOOL 0b6EJAMS30s, 39OLMBsOL FMTDsEIds O batxgool Mm3EGH00BsE0sS.
239BbogMmGgdom  360336bgemgzsbos 53 Fgomgdol ©sbgm3zs  Jomoyew
0bMLGHM0sdo,  Losz  GHMoogoo  doamdgdo  bdoMs  DrmszL
36OMOMIGH0MMISL. 9909390, 9B9IGMIO0  ImboGHMEO0byols s ©osRbMLE030L
3900m700 byl MHgmdl §oedmgdol Lsodgmmdols s 3m639M96@EbsGM0sbMdOL
beOsL[1][3][4][5].

399mggbgdEo woRgHaG M

1. Smith, J. Industrial Equipment Monitoring: Best Practices and Challenges. Journal
of Manufacturing Systems. 2023. 45(2), p.123-135.

2. Johnson, M., & Lee, K. Predictive Maintenance in Modern Manufacturing.
International Journal of Industrial Engineering. 2022. 38(4), p. 210-225.

3. Brown, T. Real-Time Diagnostics in Production Processes. Manufacturing
Technology Review. 2021. 29(1), p. 56-70.

4. Kumar, R., & Patel, S. Challenges in Implementing Monitoring Systems in Small
Enterprises. Journal of Production Engineering. 2024. 50(3), p. 89-102.

5. Georgian Industrial Association. Current State of Manufacturing in Georgia:
Challenges and Opportunities. Tbilisi: GIA Press. 2023.

Georgian Scientists/do®mggeo dg3boghgdo @¢. 7 N 3, 2025 | 664



Best Practices and Challenges in Diagnostic and Monitoring Methods of
Technological Equipment in Manufacturing Processes

Givi Sanadze?, Pavle Eprikian?, Dima Beridze?

Professor, Georgian Technical University, Email: sanadzegivi05@gtu.ge
2Master, LEPL - National Agency for Military Recruitment and Recruitment, Email:
eprikyanpavle@gmail.com
3Master, Aviation Unit of the Ministry of Defense, Email: dima.beridze@gmail.com

Abstract

In modern manufacturing, the reliability and efficiency of technological equipment, such
as machine tools and industrial robots, are critical for competitiveness. This article explores
diagnostic and monitoring methods, focusing on best practices like continuous monitoring,
predictive maintenance, and self-control systems, which reduce unplanned downtime and
optimize costs. It also addresses challenges, including organizational, economic, and
technical difficulties, as well as data reliability issues. Practical solutions, such as personnel
training and system integration, are proposed to enhance production reliability. The study
aims to promote the adoption of these methods in the Georgian industry.

Keywords: Production processes, technological devices, diagnostics, monitoring, predictive
maintenance, self-monitoring systems, anomaly detection, production efficiency, data
reliability, cost optimization.
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