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HmEIbs3 gu IMAgLMM3gdsm, 56 SMOL 5930w gd9o  Lolfogmgdwrol LogoBogbmwm, Lodgdmoymdm b6
6H0Igeodg Lbgs bgdgbB®ol mEobo. 9wgd@mObywo bFogwgdolsl 3Msmds BgdoldogMo SO0
39200 05m, v 19396 3m330ME MO s 06FIMbgBHO 3oJ30;.

2) dgbomaBs — 56 sMLYdMBL A9BLEBOZOHWO MM gd30gdoLM30L, M3000Mb Y393 M, MHMEOL FumEH
0535090900l glHEgds. Mg3gb 0E30m, HMPOLMZOL Mo 2300 BoLBIMIDYWO, 39360 JMMLO 30 MIROZOL
39009965L 03000Mb 30535BMd;

3) 6693560 — deagoer G530 9b0dY ferol dsbdow by oLEBEOMMO Lfsgwrgdol dgladegdermdgdol d+)dos,
60l 990939053 50sb 09303 53609E0GH0MOMTS s 3900 M]3ES300L IJmby MbozgMLoGg@ds oofym
sbYMO 3OMYM39d0L Fgy9bo;

4) 0069891985 — GobYOO, FOMOMOS BIZMO® B53eB0S JEgdEHMMbMEO JMOLOL sHBg30L gdmbgagzsdo,
300009 gb GH®50E0E Lobfogwrgdwgddos - Msbog Mo mJds bs, F30MEIds 33900, Logbmzmgdgwo
5Q00LYS s FZHI3OMBOL botrxgdo;

5) ds(0935¢000 — Labffageom go6gdml mz0mmb 0ddbom, md39b 5Bz syowbs s Ldgdsl;

6) Bmg0gH0 8eabfszcmoborz0l #939009b0s - 3535005 0bEGHMMZ9MHE0 50sd0569d0bmMZ0lL, JoMZ30L oo
96MdM030 B56MH0YMO 593U, 3oL BoboEIOL SBMZ0LYOdME TYEHO MM s do¢olbdgzs bFoMYdY;

7) bsdbsb®o/3560905 — 50653 obEGHBEoMEmo Lfiogugds 30dgMLsdysmmdos s md3zgbomgg Mgasy-
@OMEYOS, 56 sMLYOMBL 5930 gdMdS 9Fy30E M FFomds, 96 500M® 535009F0MMO S ST Y0RMFMO
Logddg 96 LoALobwMdo 96 Lobffogegdgwdo.

» 9569230000 Gbs639:

1) ¢999m®0sb  3o0kob3o®  dobzgots— ) 94396  gmggemzgol  dobfezargdgwmsb,  wgd@mmmsb
MOH00JONMBS 30MBI360500 O YMMoLYds 3F0MHEIBsM, LagsMoEM LsgErgdol gb Lol gds Md39bm30L 56
5MOU;

2) s@05/%939(9sG05 — 00096953500 0doLs, HMA bgan-bgars IgEo s dgBo 3bmdowo MBoggdLog@o Jdbol
99dBHOMBYE 3053, F5063 5OLYIMBL FoM339v9o LGIMHIMEGH030 53 GHo30b Logwgdol dodsod.

3) G000bm3l sbser #bs@98bs @ H9Fbrermzogdl— m30 0J39b 56 gbgmbgdem 3MB30MEIOMb ©o
063 9MbgBH96 MOH®0gOHmMds 96 LogMmmE 56 30yz5M0m 5659900MHM39 Hgdbmermaogdo, obEIBEoMMo
15530905 3g396m30L 56 sGOL;

4) 50565060 beagoserymo 0b6396Gsg;305 — 30vbgsgs 0dobs, MM 0s653MLYEd™Mb gegdGMmbmwo
9900l o090l s BMOMIdOL 39893900 Ja0dw050 s Imyofiazo 305 3mbEJG0, Bo®d gl 30Ms©
MOMOYOHHMISL o063 396 93305

5) Mol gsgy3565 — 9 ®J396 9059056930L 08 EH0odl 80939M36900m, GMIGELsE ymzgemazol LFoMmgds
00020 s 390730, MHMI LodMTom Eo5FMOZMMU, 5EId d5¢05b A540F0MIVM OLEBEFOMMO Loz gds;

6) 65307960 Fbs63s39(s - LEHWIHEJOOLYSD TMmoMbMZgds Lbgsslibgs MYLMEOLOL dmdogds OZHEGdJdOL
F9LolEOYEgdEILE, 53 BMYoLm3oL Lobosdmgbm glodwgderMdss, BmAOLmzoL 30 sdMNMYMbzgwo ©s
390505300090900.

7) bA0969m0 bMm36985 — 39300Lm30L LEWIBEHMDdS 9603369gwM3sb s Lsbserobm 3gMommsb
beEoMEads, 8moaegl sbowo dgamdMmgdols s bogbmdgdol dgdgbsl, Fommb gMmo@ F9MHMMBL ©s .0
©oLEBE0MOO Lsgagds 30 LEGHWIBEHVO HBMZMYOSL LogHPME 56 IMOE3ZL.

65 gds Mbs, gb oLEBEOMMO Loz gdol ©sEIBOMO S MSMYMBomo THoMYgadOL sMILEOWO
Bo0Mmbomzo0s, BogMod 496339M¢ FoMIm@ygbol o063 0dergzs 53 LoLEgdol Tglobgd. 860d369wmgsbo
©O©IBOMO FHMY gobarsgzm ob, HMA bsgargdol g FgmmEo 35EH0dMYdOLM30L 0gdbgds bgrrdolsfizmdo, dsm,
HMAMOE 03000 JM00560 JMM3bEo A58Mm3009d0L BsdsMYds 339 89dE0sm, SHEs 30 MPsmeglido Lffsgarol
Lodmogds3  d0gagdom. dg3g, 9Mbs3gd  36003bgermgabo  Losberg 0dbgds gl MbsMIgHbLmEo
5Q50056900bmM30L,  MHMIWIGIOLMZOLOE  KIO-XIOMIOM  A3MGIM 56539000 TMfYMdOE0s. Tom  Joemsddo

2390059A0gd0L  doe0sb LgMombBMEo IOHMIWIIGO0 593m. O Jogradgddo dgbmgMado LEHMIbEgdo,
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H0IgdLsE ©JEIJosddo MMHBg360sm Qb gdOL BowYds, Bogd™d PoM3z9wI0, JOMOMIEI© FobsblryMo
360drgdgdol odm 396 sbgmbgdgb s sbg3zg Jommzol 3063 3Tomdal LG¥IIBEH®BOLLL 0fygdl, o0 06

55F0MEIOM g9d30900LS O FITMEFPIOOL AOYIIZYOMS® 353D, 5Tob A5dM Logbgdol bgwdgmMg s0gds,
L93gLEHOIOOL TBHYDS, MG 0930l MHZI® OO bsBIX 0 s HaMOLLDYF LI9MYMGBOMSE s0LabYds [2].

2. 9¢9d MBI 3053MHMBS 5 isBrYsEMYds

B39bmgol, olgzg GmymGi Lbgs  J3gybgdol  dmbobagmdolmgol, WEB-&9dbmwmyogdo  s6ob
300mb6035300L, 068MmEOTo300L, gugdBHOMbMo  3mTgMEooL s PoMMMdOLS  bdwYeegds, 83bmobogy,
LsdMHzOMBM  3OM39LYOIOL s Lobgwdfoxnm BMbI309d0L  gbbmGmE0gwgdol oblEMMAgb@o. by ™I,
Jo®omwo 390-03039, 390-B9IbMmEMYOgdoms s 390-Ls0GHIV0® Jug]BHOMbMEO BMegMHMdOL LolLEgdol
doM0mMS0 0bLEGHMMTIGDEH 05, MMIJo3 9dBH0MI© #sdmMmoYghgds J399bols BdsMM3germdom Lgdosbmdsdo, Gma
bawdobsfgomdo aobosmb s 3900 953bMb 05305B6m0 Lgd0sbMdS Bods®mMZzgErmli dmbobargmdsl o
15JoMMNZ9Mb  d93MMdsT  JNZsMmMOOL  390L50GJO0D  Bmdosdggdol ImBLsbmEmgds MBOH™  9x839dGwWeO,
bgaboy®gano s bSR30 Aobomb.

59 2BoL ol M30MOGJLMDSF 9J3L BOZMMBOL IMALIBHMGOOL BHESOEOE? Fg0MEIOMSE FgsMgdom,
™I 390-L50GJO0EID 0bFMOTs30s Tgladergdgeos Jomgdwwo odbgl B3doLldogH OMMLY s 5P,
23999PO0GO0LS O MmEObol go09dy, Bo3wgdo bsboMxgdom s Fomowo bsGobbom, Mo mdds Mbs
06@9Mb9B-F30maob L5 gd0m. INSZMMBOL 390-L50EHIO0 gaLILYIMGdS 0oL, MMA Fo00 Loddosbmds Mg ™
395930635009 25bals, M3 ©JM3MGH00L 98B9JGHMMO 350MbIGEMGdSESS.

5050296, LYBMOZOMdM 370-150E YO0 FJodEgds JobgzobowMmm, HMYMEE 3MWOE03vIMO, LMEFOSWMEmO S
930bm303196M0 9839dGH0bMdOL gBs Fmbsbergmdolbmgol dosdulodserMo bgerdolsfzMmdmdom. Ol goghml
93905 9399965 Fo63magbowos 9egd@®mbmeo bsdmsgzdmdm 3gd-LsoGHom. 499MMmb 33wq3s 5639690L, GMI
99dGOMbMwo 10 3:ms30Mmd0L 29630056MH9d0L doe0sh Fomswo 0bgdbom FoMmdmoygbowos §3994bgdols 13%,
o000 9855900Lss J399b9gdol 32% s Jom FnMmOb Lodo@MmzgEml gegd@OHMbYEOo JMsgz™MdsE. FogHml 2014
ol 330935 230639690, M AbmiEoml 9ergd@Em by 30ez3MMdOL wogMos J3gybgdos LAbOHYm JnMgol
9139035, 93LEHMIWos s LobYE3MMO. bmgmEdo Fgol Logmsbpgmo s boghwsbogdo. Tom
9mbggL 053Mmbos s 588. 50gYL SdMEMYOL B0bJMO. LodoMmMZ9EMUL 35305 56-7 5CPOWO s MULHMYOL 61-9
5Q30bY dgma3 Lemdbgml s 65-9 5EAOWDBY Tgmg3 sBYMB0XBL [3]. 333900 5B3gbs, MMT Lobgwdfogm
MPYndgo0  LodoMmzgurml  dmdoesdggdol  MmzoEosw)mo  0bgm®IoMmgdolmgol 0ygbgdl  3mIMbozsiool
56599000039 G99bm@myogdl (bsb.1): gengdBH®mbme gmbdel, Facebook-Ub, web-Lso@gdl, dmdowwe 3538061
5 3mBOWNMHO 39w gnmbydom SMS-9dob gogbsgbsb.

(1 Tube
P I

Linked [T o Blog ~ PEage metacafe

6sb.1

Joemzge  0b6EHMb9EH-0mIbToMgdegdol  25dm30mbgolsl  4sdmzwobs, GMd dsmo  MIMLZEglmds
(0mdbAstrgdgems  38,2%)  LbsdmOgMgdM  0bxzm®Ts300l  FoEgdal 00X MOOBIBL  BHMOOEOMO  ©d
99dGHOM™bMmo gmbGom, 22% 3o - Facebook/Twitter-om, 14,9% 53xmd0b30L 390-Lbso@bg gs09mgzggbgdom,
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9,5% - SMS-d0m, bmwm GMOoE0Co IgoMEOo - 5y0wbHg Jolgwom 0683m®Ts30ol Jomgdsl 53X mdO6JdL
000boMgdgms 6,4%, bowm Gguwmggmboo/gsdiom - 3,6% [4]. 33¢g30LsL 2s0m0339000 MMI JoMmm39wo
063960693-0mdbdsmgdgaro 30myMglryemo s 0s65890MMm39 Immbmgbgdolss. dmwosbmdsdo bsgsMmzguaml

909dBHOMbMwo  ImogzMmdol  35¢gdMgdss  Lobmysmgdobmzgol  0bGglowme  gobsbargdoo
0683mMs300L  Fofimgds,  3MBLGs30s,  06FIMJBHOMMO  MOMOgMJI)gds,  FmdLobyMgds s
962560035 gdgds [4]. LodmsgzMgdm 390-LooEo vbs 0gml 0bxM®MBs300l Mbsob Lssgo.

90235050, 30BOWWO ©IIMIMoGH00L d9dsybgwo bsfowo s dobo gmbjgombomgdol ghm-gmmo
3600d369¢m3560  0bLEHOMIGBEHO  ggdBHO™MbMo  FoMNZgEMmdss. 00  953dbgds  0bgMEmIs300Ls s
3039960353053 G9gbmanma0gdol 353mygbgdsl §39ybol Bserm3zol 3Hm3glido, 303zl HMAMME SO0 MBMO]
03000356M003900MdL, sB939 Lobgadfoxm Fdsmr39MdL JOHM3bMw Mbybgy s Wdmswme M35300MJds
LobgEdForMmmsdmEmOl M0 MHMdJEL. dobo doGomso 0blbEMMIbEJd0s 08O Fgdbmemyngdo ©s
3WMdIMH0 3nF9603530096M0 LobE)Igd0, MoE LsdwseEgdsl 0dwrg3zs 890dabsl Lobgedhoxnm MmMABoBs30g00L
390-33960©900, 256m53LEgL 0bBMMT5305 om0 Loddosbmdob, doWMKGEJOOL FEAMToMYMIOL, 3:639MHLYdOL,
35356L09d0ols Ggliobgd, bgedolsfigmdo gobgls 360836gcmgs60 dmzargbgdo, sbogo $339d0.

sbgmo Joymds ©936M9390096G™© BOHEOL borbols dmbsfogmdols 9gladergdamdsls J3gybol doGomgzol
L5d9980. 139E0SEOLEHMS SBMHOM, gEgdGHHMbME FBsHMNZGMBSL Labgdhozm BgdEmMmol GMBLBMOIs300l
MBMHIoBoM0  3mBHIbEoswo  5dal.  JwgdGHOmbm  BBsHMNZgMdSL  Fgderos  Lobgwmdfoxm  Lgd@EmMol
94M390EE0YYOHO 39985005 AobBOEML 493000 NBOM: Mo30MbsMEO, bobmob osbEmgdMwo s
595Lm9b 2o30gdom MBOM §3mbMB0MH0; sBMPML B0bIBLYdO, FoEgMOsC MmO s 3FsbmMo HgbyOligdo;
dolbo  39039MB0m o300 gd0m  9B9JBH0b0 bgds  Lobgwdfogml  MOMOIMHmMdS  LEBMYIMYOILD,
9mgo5dqlmsb, Mgy0mbgdmab, d30Bbgliomsb, sliggg Mmz0m Lsbgwdfoxzm LEMWJEMMOL Mol MOMPOIOHNMD;
35003090l @ 5BJoMgdl LLoJdoLHoMBMYdL S dmdocsdgms BmlobwyMmgdsls.

3. 39005068MMT5EH035 s LsDMPSMYdS

0683mM530wo  LobBMASMIdOL  BMOT0MYGOOL  3OMEgldo  goblogMm®mgRdMo  Gmwo  gboFgds
0900050653mM 3530306 bEgHML (3905 - JobMdMOZ0 0bFMMTs300L LadrMewgdgdo) (bsb.2). glss ,00530560-

3003099BHgemo”  bobEGgds, OmIgog  FMEGOOLEO3wobyMo
d93bogMgdss o GoboomlmdMmOzo  99MmM0sbgdL  olgom

0085600 qdq0L, MMYMOOES  39dmygbgdomo 0bxm®mIs@ogs,
090005000%s0bo, 3LoJMEmyos, 09000509M600,
090005005 EH035 s 3dMbo3ogool dgsbogmagds [5].

0mwm Hgddo 296300060 gdmds  30ROMEds  GH9dbm-
@050 36083690m3bs0 ©I9BJoGs @O JooBIMMNMIS B0~
399600900l 450mygbgdols sMgoo. A50BIMEs InbM3-
Bowgds 39005068MmMT5EH030L L3g305¢olEIODY, Mo (3HBowo©
20Loby  9896M030L, 93OM30L, Bobgmol s Lbgs  J3gybgdol
1b6039MLboE B0l  sbaodgddbowo  3vmgEmgdols s
39L50590L Lo s6TsbsMEIGBEM 3HMYMHTIOOL MoMEYbMdIBY [5].

090005065300 35@030L L3YE0sWMBdOL 53500506 OL(303-
@0bsms Brlibs (B535e03MH05G0Ls S BogobEBMoEHOLsm30L) dMmoEsgL d90gao Lsbol s®Bgz0m Logbgdl:

09000539760mmy0900, 9900059969% 8960, 390005 3O J300L FoMdmgds, 390sLsdsMmmawo, d9@EY3gegdols
50m36mds, 9bmdMm030 30MHM36gds, 3MIMAMmTMWo 0bgobgMos, 30830GHIOMWO JMHOB0IS, 303309EHIOYIWO
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Jugargdo, dmboigdms  dobgdo, 96035305,  0bEIMbYH-0683MLEHOWIEBH MM, Tmbsggdoms  3mIMbozsgogdo,

308OYWo 06¢gModE 0o 390, 06gm®Ds300L 39b9x% 960, BMEHM/3009M ©s3T53980L BH9dbmermyogdo,
05053900l E0Bs0bo, MLIROPbMYds ©s IM03BHMPMR0S, 0bGIMIIBHOMwo LolEIIFPOL  3OMgdBHOMId,

999 BHOMbMwo 3mdgH3os, 3EboL BsMm3s, J0MHENSWMMO MYsMdS s 5.9. [5].
4. 0683mMT>BH030L OEsIEHOIS s LsBMYSMYdS

0683mM53H030L  0odBH030L  Ig3609OHW-T9MEMMEMPONOO OHMEo ©s BvY6J30900 YWsgM
0683mM530wo  LEBMP>MIBOL  BMMIoMIBOL  MZobIBOHOLom  [6].  UEHM-U  0bgbzml  Jomg®S
»0053006005300900  LEBMRAOEMOSC @ ,IOMZOL  53BMI>BHOMBIdMo  LobBHYIgOoL“  ©g3sMBHSbGHO
9OMdwo30 18-Har0sbo 30bsddOMIMDd00 5300509096 0bx3mMIsgomwo Lobmyosmgdol (Information
Society) bog96356s0@gdm-b5d9360gMHm 0o Ygdsl. 5 gOM-gOMO  JOMHOMOEOS  0bFMOTsE0I0L
©03dE030L LOMEYMBOL 5dMEBIOOL 3osHY39@s.

39BLo3MmEdom 3608360 m3zs605  dmerm  fargdol  dorfiggdo  mMBoBIzoWwo  FsGogol
Lo0bgM®MTozom  LolEYdgdol ™MdOgIEBHMM0gbEHOMIdIWMWOo, 3OMEILMM0I6GH0MIRMWwo ©s byMgzolbmMogb@o-
6900 InEIoMgdol, ©3MHMgdEJooLs s 3OMYMTME0 MYo0Bs300L J0ToM0MIOOm. ZMHEWOWOS
Jo®8maqbowo 3Gma®msdveo 0bgobgdool, dmbsggdoms d9bgxdgbGHols s Lsbmasmgdol 0bxgm®mds@oba-
300L M565990MHM39 BMBETIBEMOO b30MbgdOL L3 gdOLY s 3330l 3OHMYMSTJd0 S SM3EbgdO [7,8].

390d@gds 0mg3sL, M 3mI300E Mo (0683mMTsEH030L) 393bogMgdsms 3930060 LoBMASEMIOOL
3963000605008 MbgLMSD  3HOMOHOEYGHMWOs.  LEBMPOMIBOL  0bRMOToGHOBoEoOL  Towso  mby
39bLsBE3M3L Jobo FgbBIOGHIGHOL LOMWRLMZ6gdsL,  dolo dmdbowo 5©3GHIEO0L  FgbodergdEMdSL
UH6o800E3wI©  3oMgdmdo.  30m330993H90mo  GH9dbolzs s G9dbmmmyogdo 58 goMgdml  sdGHodo
3M03mbgbBHgd0s. Fomo 3mEbs 30 BToMo@  PobILoBPIMYE0s SbosBMmMBdOL FOHMT0mO  LaddgdoL
b3g®MTo. 530FGHMSE, oL533000 M8 0l OO FmMbMzbowgds, MHMIgE o WIOLIMZOL sOLYGOIMIL OHMAMM S
2396500@gdol  d9bgxdbGHOL  LEWEYMmal  3OHMBEYIZRIOL  FoafY3gBHebY,  dLY3g  3ModBHOIMWo s
23959ggbgdomo  0bxzm®TsEo3ol, 39Mdm, Lsobgm®dsgom LobEgdgdols ©s  Ggdbmewmyogdol JiEmoby
Lo0bgobOM 3500MPOBY. OLEBFOMMO (30HFGHMIWMMO), 0bGHIMBYE 29BsMPEWgdOL sboeo FgomEadols s
L53495¢g09d0L 899853905, 0b6BMMTs30Ewo s 3m3Mb03s30MGm0 FHdbmEmyogdol gsdmygbgdom, 0dwgzs
LEGSG0 s ba®olbosbo FoBbol domfigz0olL dglsdergdEMdL.

2003 §9eob 06gL3ML 29b96MoeH0 OMYIEHMMOL, doBmb 3moboMm ToEgrwesls IbsMEsFgMoo LEv)-do
B53tgo0d s 0169L3ML JoIOMS ,06830MT530E0 LEBMRASMADS* (35gOMOL 253y 9390. §. PMaM3zsdy),
0moaomg - 30ma. 3. ©0Jdsbodg). Fsmo 0bogos@ozom s MBmsm  Imbsfowgmdom ,dsHm3ol
533™35G0BYdmo LobEGgdgool” b3gE09Ewmdol LEGHEIbEJdolm3ol dgddsgEs s Lolfszwm 3MmEglbdo
50690 sbogro  obEo3wobs  ,,0683MmMHTo30w-3mdMbo3s30MMH0  G9dbmemyogdo  0bxgm®mIszorm
LoBMYSMYBsd0%, Mgl Igmnmby 39OLOL B535¢53M0sEOL LEHWIbBHIOL g30mbgdsm 2013 ferosb. o0
Logbol JoBsbos LEGHIbEHIOL oLl by 06RMMBs30Er0 LaBMASLMYdOL LEMWIEHMMOL s 5390l
3606303900l TgLobgd, Goms dgdamddo 99dwmb msbsdgdmgg obgm®mdsgommwo ©s 3mdnbozsom®o
3996mma 0980l 999md0909d0m0q 45dmygbgds.

B3960 LEGHIbEHIOOL obsEgdOlL 3HMEaLOL 0bEHIBLOGOIIE0L MZsLEBOOLO® FoblivzmmMgdom
LogM@o@®IdML 535009303 gmbBs  Bmamgsdol  dgddboo  GOMomaos:  ,0653000bsg0s:  0bgm®Is30s,
LsBMYoMYds, 5530560; ,AMBIWBLO — FEMBIODIE300L SOHMBGIGOO; ,00MLGIJMOS — J3MLMAOIHO
3Gdergdgdo“ [9-11].
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INFORMATION AND COMMUNICATION TECHNOLOGIES
IN THE INFORMATION SOCIETY

Gocha Chogovadze, Vazha Didmanidze, Ekaterine Razmadze
g.shogovadze@gtu.ge, didvaj2@gtu.ge, e.razmadze@gtu.ge

Georgian Technical University
Summary
Discussed theoretical and practical issues of the educational and scientific process of forming an
information society on the basis of interdisciplinary research. The development and research of scientific
directions in the field of information systems, media informatics, didactics of informatics and technologies
are especially relevant, which undoubtedly leads to the formation of an information society with a highly
developed mentality. The last academic course developed at the UNESCO Chair of GTU and successfully
taught in the direction of "Automated control systems (software engineering)" and other specialties is

"Information and communication technologies in the information society."
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98393GIOMO0L bsBOOS B39MwgdMozo Mgg0800 398smdol s 9dGHowGmo BsMgzom dmdsmdol 9539d@EHqdL
9m®ob bbgomds - ICER=(C1-C2)/E(f1)-E(£2). 35659mgo 94306396900 sd@Horto Bs@gzom domgdwye @sdsGgdomo
00Ol BMAsl. MHLYOLYdOL AoBsFogdOLLL, 04 §osfY39EHId0L B0dYdO 3000 O5YIBL Jolmzol
L50bE ML  Fggyolsmzol  LoFoMm  aoslobol, gl 9608369wmds  Fgodergds dooemlb  dsMogMob
36003690 ™ds. 099 o930l 99099 ICER Jowoeos 53 ds609MmBY, 3506 gl Bsomzgegds doseosb d306M5@ s
530G™a 50b0dbmo 9090 90 Mbs IBOBIBLEIL, brrgrm v gl 3mgBOE0IEEHO doM0gMHDY IVs0s, 85806
B35 0003gds 989JOVIO>Q-

B396 89a30dwos (3) 505930 MOMMIMWOo FM5oTolosmzoL  Fodmzmzsmm MmM03g LAEHMOGHIRO0L
930b6m803160 9539d@MO™I0L BOHOL 3mgx03096G0 ICER. 353500050, 360G9)H0o©abEolsmazol 3bmdowo 58
d9L5dem 8992900l gomgzsolifobgdom 435J3L:

ICER(p0blbo)=(20-19)/(2f-1£)=1/f cos ICER(B539(}39)=(19-18)/(1£-0.1£)=1/0.9f.

59996 ICER(2obUbs)<ICER(B539(330), M3 508bsgl, Mmd 3603H0©gb@Eobosmgol ,goblbob* LEMa®gaos
PBO® 9B9JGHMO0 3560056305, M3 53539 OML JoLM30L 30MmsEJL0s. (3B5EOS, 1Y) 3MMBMBIdOL Fggagdo
5 bLEMRGOObMBGIO 4obLBZo39d90 0gbgds, Fod0b Tglisdsdolo QowoHY39¢0Wgd9d0E 9033w gds.

05090 535900 Fodmygbgds. 535300 LEWEO 0bBMMIs30000 ZMNZom, MMI yzges FMmmsdsdyd
0G0L EobsMHRYE FM535d900 LEAMOEIR0JO0 S FMYJdOL BBJ309d0. 195 M LoEWYo30g0Td0, 39MHIME IHOZoE
93MbmI03ME, 3MmEwo@03MM, A9MmgIMLEE300m b Lbgs s3mEsBsdo y3zgwexngho g oMss - bmdogd@gdl
9439 m3z0L 25566050 0bxm®HIoMgdoL Lbgsalbgs badolbo. 530l gsdm sligo LoE¥sE0gddo Hos®Imodmds 0dol
Lo F0MHMYds, M F507do IMbsfowggdl vbs o986y Fo@mdmagbs 0¥ G5 M306M5GILMdIdO 5J3L 6gdoldogH
bbgols ©obs®Phgbgdol «30Mma@EHglmdgdBy. sd0m 3030003500 sMILMMEP0 0BFMMT3000 13530l 36908 649
0509b9MH0 M550l 3690997 [1, 396. 5.5, a3. 261].

»309H0IbEBHOL  ©0Egdsdo dboMggdl bsdz0wsE G sJ3m LOMWOo 0bxmMMIsEos JOHMIBgmOL
M30MsBHILMOGOOL 96 Fgladerm  Jdgqdgdol Fglobgd. of Tgodegds 493939MMm  MsdYbodg 35M0s6EOL
3bseobo, 39MHdm 3o obgobowmm ol gdmbgzgzs, Mmas 3mdgMbsGMMmgdol Boffowl sJg0 3M9H0IbEHM6
056503mdol  3mwo@ogn@o  dobbgdo. 83  Fgdmbgzgzsdo  3MHYHBoEIbEHOL  LsdmEmm  M3EH0ToHO
23905%Y39GH0wgds 8903¢gds 50dmBbgl dgMgmeo bGModgyos. 53 d98mbggzol aobbowzolsl boddg a3sd3L
0509bIM0 35859900L 3EOLD. 33500 AMBIMBIGMOJOOL go339Mwo P Bafoaro gdbOHMds 3HGYHBoYHEOL
LEAOGHIY0SL (RobLbsl), bemgnm 1-p bsffoeo 3o olgg Fobs 50590 b s3LO® YwIMSMYdSL 535H30w9dL 30MHHLOL
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3mbBHOMby  (Bo3zgB3009).  2obgobowmom  ds50guMo  BLEIGHOIMOO 58580  LsMYJOWOsbmdgdom 0l
309MBsGHMMGOOLOMZ0L, MMIGEms Boffoo Moboamasl MEbogdl 3MHgHoIbEHOL  FowFY39GH0WgdL
(39bLbsL) o 396 306l JNBEBHOMEBY3 (9649 Bo39B35DY3) 993 wI30MsBHILMdS:
10) 2(1)
(Hi,H,)=10) | (33) (12). )
2L) 1 12) (23
00 0595930 4d9MHbsGMMgdoL Y=(p, 1-p) 9969110 LAH®o@gaoolsmgzgol 3MgBogbEoL dmbswmobyero
LoMagO0sbMds  (O) LEAMBHIRO0L  35dmygbgdolsl  Gmeros 3p+1(1-p)=2p+l, bmwm (L) bGHMsE o0l
399myggbgdolsls dmbsermbgamo Lsmygdwosbmds 0dbgds p+2(1-p)=2-p. 3bsos, 3MgbowabGHo s06Mmbg3L (O)
BEHOB9305b, 099 2p+1 2 2-p, 5673 Hmgs p=1/3. beewm 369D0wgbB0 506Rggl (L) LEHMadgaosl, Gemas p<1/3.
50605, ,»,30)H0IPBEHOL ©OEYdsdo“ LOMwo 0bxgmmIszool  30MMdIdTo  3M7HB0IYbEHOLIMZOL
3@00oM05 ©30Ms@glbo §dobws LEHMsBIRool sMhgzs [14]. s@olGveo 0bgm®mdsgool dgdmbgggado dob

d9mdos dgmeg FboMosd dmo3mgml 0bxm®Togos TbsMEBFIOMS MomEgbmdol Tglsbgd s dmerml
296bomo 3M0EgM0dom s0Mhg3L M30MsEql HIobos LEHMOEJR0.

3. s133bs

d30996590 303000-19-0b (obssday 98GO BdOIMEOL MBMIZMGL Bodwmoegdsls HoMdmoygbls
d39960lL  dogbmzMgdEgdol s ddsMmM3geo bgwolygwgdol doglm AsblebmMEogwgdgwo Mm3EH0doEIMo
2395005093930 g0900.  306MHLOL  og3MEgEd0sb3g sohym 53  B0BsMMMEGBOm  MTSIMS  MYMMHOOL
3990ggbgds deogmo LabgedHoxnzmgdols Joge s ®IOLLM3Z0L 53 J39969ddo J9gagdo Lobgbgs. Hobsdwgdsty
B5d6Omdol doBobos JoMomgzger 930mbZYL Aoo3bml 05858ms MYMEOHOOL  godmygbgdol Fgbodrgdermdgdo
3M300-19-0b 293M(39cgdol s 10330 0sbMBdOL F9d30MHGdOLIMZ0L Lbgoslibgs AsMgdmgdgddo.
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USING GAME THEORY FOR DEFEATING COVID-19

Beltadze Guram
gbeltadze@yahoo.com
Georgian Technical University

Summary

The role and importance of game theory for winning against COVID-19 is discussed. With the help of this
theory, it became possible for the rulers of the state, the leaders working in this field and the residents to make
decisions that would act against the spread of COVID-19 and protect people from it. By the end of May 2021, positive
results have been obtained in strong countries based on such decisions. In light of this, the importance of the prisoner
dilemma game model and the President (first person) dilemma models for finding optimal preferred clear strategies
in different circumstances are explored. In a relationship of complete information between the first person making
the decision and the other key party (when the strategies and benefits of each are known), the balance of the nash
(opening, closing) is determined. If the part of the other party wants to protect the interests of the first person, then

depending on the number of this part, the first person can make the decision of "opening" or ,closing".

©0O 3Mb5(399900L 563emoE03s Covid19 356¢gd0sliorsb
0MIMn5do

3)bsGs X 9bger0dg, 5¢dgME 80Mm0sbsz300
gulnarajanelidze08@gtu.ge, unamil996@gmail.com
L5goMmz9wmb gdbozmo «boggdlodgdo
MHobomdy

COVID-19 3560093058 3603369¢m3bs0 89(335¢0s Abmaemom 500530560L bmgMgds dMsg3se sb39JEdo s
394d6s  LgHombBYwo  LmEos®-93mbmdogmemo  3MMdEgdgdo. 3sbgdool 3oMHMdGdom  odmfizgero
3M0Bolydol d9bgxdgbEdo 9608369¢mgzsbo g3mbdios dgodobs Egag3mdmbogzaow®mds s sbosero@olw®mds
LobEgdgdds. 930gdool  98gMJgd0EID M8EIbody ™30L  A9BTogzMdSTo  BoBoMgdeds  33¢930mTd
LodFomgdds 3boym, M3 oo dmMbs399900L sbsero@ozol BgmMmEIDdL, MHMYMMOEsS WEMTs sbsgrobo (9.§.
M35 0 Edsbol 396dobs, BoMemo Fo®3mzol ImEgeo, WMy byo®mbmemo Jugwro), 51939 3oMoEge
2300mm3wgdl  dgderos 36009369 mgzsbo Mmool dglyargds COVID-19-ob  (obsswdogy 0Gdmesdo.
6596mddo  gobbowmmos COVID-19 do®omso Lod3EHmdgool bEo@obGognmo 9mbszgdgdol sbseobol,
3W5L0RB035300Ls @S 3ESBEIMHODOFOOL  5EIRMOHOMTJOOL, FobJobmGmo Lffogemgdols s MTs Lfsgargdols
5650900039  GoMIgdol  259myggbgdol  JglodwgdEmdgdol  oblaBOZMms 535Vl  sEMGYO
©0536mbEH030Ls S 3OMPBMBOMmIdOL MZoEbsBOHOLO.

153396dm Loygggdo: COVID-19 3569809, 0@ dmbs3gdms sbseo@ogzs, 8564s6m@o Lfogegds

1. 9gbsgagro

COVID-19 0b6339J3060 5535009059, @mdganog godmfizguyenos sbogro SARS Cov2 godlbom, 30639ws©
50dm3Bobgl Bobgmdo, 2019 Ferol 939306l dmerml. COVID-19 MaL3oMs@GmOmmo ©s9350Jdgd0L (bggans,
3H9w90s, Jmdobo s bbgs I6035¢00 Lod3EGHMBoGH WM MOLZ-BoJBHMMJBOL) 3530963HJOBY PoGIMYdIMMO 3330l
150399939 bBY K96(330L FMBWOM MOY6ODB305d (W.H.O) 2020 fierol 11 o6l 356c0qd0s godmaosbos.
9332569095, I 50b0dbds 356093050 I609369cMm3bs Fgzomws BLMBEIOM, 6o TbMEME K630
LogM39gdo, M09 5sT0sbOL  bMzMIdOL TMOZ35¢ s139JBHT0, MMAMOOEGSS BN, FGHOBLIMOFO,
3m0303d, GMoBdo, Ingdobbglo, L3MMEHO, WMAOLE0ZS S 5.8. 356gdosd w339 994dbs LgBombBYwo
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bm305EO-930mbm303HO 3HMdWY3gdo [1].

COVID-19  356gdool  306Hmdgdd0,  mGMysboBs3ogdds  dmsbghbgl  msg0sbmo  3gMlmbsocools
9mB0EOHMBOLS S 30MGWMEOHO 3nFMb03o300L MHBMHYB3gEYMmRs $Hwrg3mIMBo3s30MMO 3MMYMmTMEWOo
153995¢589d0m, BrMYMOOESS Skype, Cisco, Microsoft, Teams, Zoom o 5.9. Google Lsdogdm LobiEgdsd odmvydgs
COVID-19 3mM@owo (www.google.com/covidl9), Loog osbobwamos wsd@sgo LobaMaqdwm 0bxgm®mdsios,
HMamOH035s COVID-19 356009900 3030390900l 6395, obaglio bGOGHOLEH03S s Y39wsbg 2930390 9dYwo
3000b39%0. 10EILTs FGHgdbmemaom®mds 3335609005, BMYMOOE3ss, IBM, Amazon, Google s Microsoft,
999969l bL3963T30E IO Mo LoLEGIs 3NOHMBIZOMMLMIB 353806 JdMEO 33¢g3900LMZOUL.

2. do6romso bsffoemo

1. oo 3mbsigdgdols sBagrodozs COVID-19-ob fobssmdogy dGAmemsdo

BDA @5 ©@0©0 3mbs30800 3gdbmmmmaogdo 8603369mmgsb Mol sbHmgdgb COVID-19 356cgdools
0655039y 0MHIMEsd0. 3534500, 396Jobme Lfogargdsls s ©MTs LIz gdsHy IR3mdbgdyero BDA
9%39d&HWO0  s0dmbbs  93009dool  3OHMABMBOMmGBOL,  3MOHMBIZz0MmMLOL  godmggbol,  sby3g
0bxm©gdommwmaools s 0bxmgzowsgool dbsmEILLFIMs©. Mumm dg@o3, BDA 0b@guwmgddwewmydo ©s
3bowo@ozmmo  doymdgdo  dgodergds  aobgzobowmm,  Gmym®E  3sd3obol  89ddbol  bgerdqdfiymdo
0bLEH®MIGBE0. Fogowomo©, o Imbs3ggdgdl dgmdwos 8gddbsl Moo bodMEs30Mo FMmEIEIdo
36OH®b5306HMLoL  Bmbsggdms 653000900l 259mygbgdom, g30gdool  gog3MEgegdol  dgxoligdols s
9mboGm®mobyolomgol.

3083004 9O 0o byogs
covid19-ol dodsmromn

/ \

©003bmbo 369396305 o 3MbGHMHMEo 30603960 FoOMNZ5 s

03996065 MdS

Bob.1. 3md3omEgHmeo byogs covid19-0s6 dodsmrogdom

93990 653OMIol dobsbos COVID-19 3s6gdoom godmfizgmaro 36G:0bolgdol 89bgxdgb@do owo
9mbo3gdgool sbsewo@ozol (Big Data Analytics - BDA) 450mygbgdol 9glodegdemdgdol gobboangs. BDA,
OMAMO3 9b5eoHol 3nI3wgdbwydo, I EHO0OLE03WobsHYo LyMzoLbo s GHIJbMEMy0s, 30HMBOMS©
39000920 BMOHIME0OHdOL Lobom 890degds godmolabmls:

@O0 Jbs;90980 + bgergbayto 063JerIHHO + BB 23560 35002033¢7980.

2. BDA COVID-19 g53m3mgbols s osabmboliogols

COVID-19 35600q805bmab  d6Mdmerol  gmhom-ghmo  g439wadg 9839JGO  80amdsl  Ho®dmoygbl
Q9935009000 5MJME0 ORBMBE03S (290M3w0b6gds) s 3MMAbMBOMmYds [2].

COVID-19 93009300L 5839mJg80©sb Ms9@9b0dg mz0l 356853c0mdsd0 Bodo®@s IM35¢0 33¢0930M0
Lodwdoc ML s DL 8cqgergdol gsdmygbgdoo. 500mBbos, Hmd oo dmbsggdgdol sbogro@ozol dgmmgdl,
OHMAMOHO3S MTs 565¢0Bo (9.§. MBS dBEETbOL Fobdobs, FoGyeo Fot3m3z0l Im@YEro, MmTs byoOmbrywo
Jbgeo), 51939 39MEIWE A58M™M3¢gdL dgydwos 360036gwm3zsbo Gmeol gltrmangds COVID-19-ob
fobsswdgy dGdmesdo.

dm399e 6586OHMIdo HoMmdmaqbowos oo Bmbs3gdgdol sbswroogol godmygbgdol m&mo sbidgd@o
COVID-19 950m3¢g60Ls 05 ©00bmBE030l mzselsbmolom:

2.1. Lod3@BHmIsGozol dobggzom COVID-19 @ospbmbol  3Gmabmbotmgds 8s6gsbmmo  bifsgemgdol
399mygbgdoo.

@0 3Mbs399m5 3Wwo@BMGIol COVID-19 g3009300L 3600Bolgdol dg69xd9b@0L 3Mm3glido dgbsdems
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LgMombBMo Jgigedbgds 89mddbsl Imbsggdms ©IBOE0GHTs. 98 398mf3g30L sLadegzs@ JMagzm™mdgdO,
2303563 MM0 BoMIJd0 S KIBIE30L MMPBOBoE0gdo (Fogocoms, WHO s CDC) 8603369wmgsb Mgl
bOHMEgd96 IMbs3ggdoms 335 x3gMM360 [gotmgdol dmfmegdsdo, dogy., MgbGEygbols 0wy 330G OO
AMIMMo8300L B3oboMmgds 3606039006, LoFgwo@ol dmbs3gdgdo, 30050 0bxMEMTs305 s sbM0TIdO
300 05BMLEH0MIOOL 539005b.

COVID-19  ©003bm®Bol  360mabmBomgdol do0Bbom, Bgdmswbodbmewo doymdol dgdmbggzsdo,
05690660 bfogagdol dgmmol 4sdmygbgdom dgladegdgeros dmgeol bfagwgds 899ga0 doMH0mo©O
L033GHMaOOL LBHoGHOLEBH03MMO dmbs3zgdgdol dobggzoom:

G - bggLo (85953530/45¢0).

A - 5b530 2 60 (©OSb/sMo).

C - bggws (©osb/s6s).

F - 3bgegds (©osb/os).

S - 9490l 330300 (OSL/5M).

B - Jmdobo (osb/s6s).

H - 0530L $3030¢00 (©0b/s6o).

K - ©505b¢wm9d9wo 0bgm®mdszos COVID-19 0bgoomgdme 0b6@o300maeb 3mb@sdd g (©osb/s6s).

0564060 L3Ol  SWAMMOMIGOO  2odmoygbgds  3woslogozsgool  dobboom  dgdgyo
360396m0wdgdom: (3539 OgL30MIGMOMWo EOLEHMILYo Lob®mdo (Acute respiratory distress syndrome -
ARDS), 3d0dg 83539 H9L3oMsEHMOo Lob®mdo (Severe acute respiratory syndrome -SARS) os COVID [3].

dmi390o 9985350 BoA3GHMISGMM0  BoJBHMOGOoL  Fobgz0m  Zwslogozsool  sdmisbols
23903L50Y39G9© FoBobgfmboe doagsRbos Upsgem98s dsbfsgergderoo (Supervised Learning), beagom
3LGgMH0B300L  s9MmEsbgdol dqdmbggzsdo  UPsgeng8s sbpsgemgbemol gst9gdy (Unsupervised Learning),
3960dm Mahout g3M90dz3m®m30L godmygbgdoom. Mahout dgo3egl 3GMYMo3-M039MOL JersliBgMobsgool
9439@d sAMOHOomMIoLm30L, doon JmMob k-Means sam®omdobomgolsg 9.§. k-MeansDriver-b. gl ©Ms03960
3900¢gds 458myggbgdan 0dbsl MmamOE 393y 3MHmaMmsds, Hadoop-ol go6M9dgs. Mahout sbm®Eogemgdl
0683mM5300L 305L0B03s300L MO FoEYHMIOL FbMsF ML Booglol LESEOLE030L bsggrdzgwBy. 306390
doaMdo HoMdmoyqbl MapReduce-ol doge dbs@sFgdow 9.§. dosdo@o (naive) dooglol 3esLOBOIsGHMML,
bomm 3gmeg 8oamads - 3083¢9dgbE oMo 30530@0 d509L0L 3EBOBOIIGMMO0S.

2.2. COVID-19 ©0sabmli3ogs asdmlssboyemgdols sdwdsggdoom mmads ifszergdols 89839mdoo.

©63s Loz gdol dgmmEadol (bab. 2) 998v)8s39058 glodErgdgeo gobos G0dwHo s s@odwmemo CT /X
- 1boggdob godmliabmagdols 9936mds, 390s@GHmemyom@mo 3s8m33wg3s s Lobvbomdo abgdol 3smmygbgdo.

63> Logangdos
|
v v
Loz gdwom 9oLz gdol goMgdy

| |
v v v v K] v v
z s o & - & c S ¢ .
2 Je2y || el |les syl Y|l 22| 3
. £ge S 25 ¢€ S € & 5 B LR 2 Z
Z 2PE2 || g3¢2|| ¥ 2] & c5T | 2
S 5 £ = 2 =R

Bob. 2. 0635 Lffogergdols 3900mEgdo osgbmliGozsdo

COVID-19 9300gdool  300md9dd0  sbLo3mm®mgdom  5JGHsevdo  gobs, ©oo  Imbsgdgdol

159319939 BY, ©59350JOOL baMolbol sygbs, Mog 9B9IGMM© ML Tgbodwgdgeo oo Bmbsgdgdol
9bso@03ols o M3s b3 gdOL Lag3r)dzgw DY, Joabo@M-MgBMBIBLEO odmlabryegdol, M9bEygbywo
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299mbobwyengdol s 3m3309)GHIOI0 GHMIMAOSTOL godmlbsbregdol sdwdsgzgds s dg3bmds [4].

565¢0E030L 3gMmPymeo 8gommeols sefighs. CNN dgopqds d@oegsco Convolutional s Pooling 96H0oligsb.
Convolutional 869 8903905 03039 G030l BgomMbgdoLysh, Mog bgwmaby® ByoHmbuyan Jugewl goskbos, membo
50 990mbggzado Lofgolo aMms30379w0  4s9mbobwmargdol gggws FgMHGHowo o6 Mol  ©s3530069dvwo
Convolutional 960l mommgme BaoHmbmsb. ByoOHmbgdo TbmewmE AMms83037wo Asdmbobmergdol dzomg
MdsbMb 9.5, BoBHMOEILMD 5ol FggPmgdyero. Convolutional dHob 6goMH™bgdoL godmboligeger Logbowgdl
353HM0E0L BMOI00 5539096, 35330329 A5FMLObwEgdslmsb BgoMmMBol s6ggdol dggMmgdol gobwoggdols
dboglo.  IgLodsdolo, BgomMBIdOL  2odmboligErgagdosb  dowgdmwo  bogbsewgdo  4gmdgEmovye
259mbobrengdgdl oderggs [5].

CNN-do bgds ©93¢035309 9699 3gmMgds Ym39eo GowEmo 3oger 30Dveey 39¢do. oM sdobs,
9 930 30690vI0 dEM GO0 358M0Ygbgds, M0 mbEIL 9MH™O S 0g039 FobsliosmdMIdOL 5dmygbgds s
®d09d3H900L (3900l GMOToMds.

Pooling 960l gmbdzos 00580 0amds®gmdl, Mmd 9g50300mb  ©obsdwydagzgdgwo 0bxmmTsiool
65mEbMds, 0by MM 56O ©035MML 3603369 mzsb0 Bmbsgdgdo. Pooling dGol 6go6mbgdls dgodargds dg@o
dgbobigargamo  3Jmbgl, o3  Lofgol  To@G®moEslb  30g3 MBRO™ 9GO  0959306M90L.  FM9BOIYO
309mbsbangdol 30639 9Be3by ©sddsggds bgds Convolutional dMYgdoL bs3MgdOm. MOMMIYEO
Convolutional 3®0l 259mbobigergmgdo dogmmgdmwos Bgo®mbgdol Pooling 869bg. mogol db6Hog, mommgowo
Pooling 969, sbgbl ®53gbodg Convolutional 3Hob ©sddsgzgdsl. Convolutional @s Pooling d6ggdol 53
9600000930 MdOL 365350 K MO0 49bFgmMmgdol 8999y, Jugeol dmeml, LMvEsE d3Mwo byoMmbywo
Jugewo (Fully Connected Neural Networks) s4se00dgdl Jugerol bademeomm 4sfY39GHoewgdsl [6].

Bob.3-Bg  FoMdmygbowos  RBowEH3gdol  MHgbBHAIbMYMToL  Bsewobol  Ldgds  3MmbzmeryomMo
Byo®Mmbmero Jugarol edmygbgdoom.

nbgmmmGes  ggmonsbges 3TN0 samonsds

3mBamemaysnntin gobndo Lsmems 3338nfHamn Bobodn

Bsb. 3. M96@a0bma®msdols sbsgroBols Liggds

3. @sls336s

B596mado Fomdmpygboos 33935 0O dMbo3gdgdol sbsero@ozol 9gomm@gdol dqlodwgdemdgdbg
COVID-19 3569300l §obssmdgy dMdmersdo. 306039¢ Goado, gsbbowmmos ob godmf3939d0, Mmdgewms
239OWOb3s3 930w gdgwos  bgawrmzgbmMmo  0bBHgwgd@Bolbs s oo  dmbs3gdgdol  sdwdaggdol
00050m0)gd0m COVID19-0b 356009305056 d6dmeols s8m3569080. d0dmbowrmeos 569569960 Lfogargdols
5 M35 Logwgdolb olgmo BoMIGd0, HMYMO0ES bPszemgds dsbfsgergbaroo s bfsgergbs Osbfiszenrgderol
356909 COVID-19 930009800 303980l 3OMabmbocmgdol, 1939, COVID-19 ©0sabmBol mgowmlsbmobom,
30b3mmzon®o  bgodOmbawo  Jugwgdol  gMgodzm®3qgdol  2sdmygbgds  Foabodme-MaBmbsblmwo
399mbobmngdol, M9bGbMmo  250mbobmergdol s  3MmI30vBHIOMWo  GHMIMYOSToL  godmlobrmgdols
050v9353905-8936mdol dobboom.
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L59M3sg3wrmE, dmEgdne 3mb@gduGdo, 80BsbTgfmbows Bogyzsbbos 99dmBsgzgl ggm-z3obozmdo,
B0MEMA0IMH0, §3MEMPO0MOO 019 13 LEbob 35 LEMMEBJOOL 3619396300, IMbo@MMobyobs s dggagdmsb
0MHIMOol 9H 0560, Lobgwdfogmomsdmemobo dmdogzdmddgo LolEgds HBgdmswbodbme &gdbmewmyogdobs
5 mOH2b0Bo300 063 gAMoL Logwdzgwby, MMIgeros bgwl gufiymdl dmlLsbErgmdol, dgEbogmgdol
5 8339350900, 06EMBEHMO0L, 02563 1IMH0 BHgdbmema0gdols s Abbgowo 30MIJOOL hosOMZ, 530039
Lbgoalibgs MmGysbobHo309d0l 90aMmIgdoL 356:3MmboBYdLL.
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BIG DATA ANALYTICS IN THE FIGHT AGAINST
COVID-19 PANDEMIC

Gulnara Janelidze, Albert Mirianashvili
gulnarajanelidze08@gtu.ge, unamil996@gmail.com

Georgian Technical University
Summary

The COVID-19 pandemic has significantly altered many aspects of world human life and created serious socio-
economic problems. Of particular importance in crisis management caused by pandemic conditions is the
implementation of telecommunications and analytics systems software, including implementation. Research
conducted several months after the outbreak of the epidemic has shown that big data analytics methods such as deep
analysis (so-called deep Boltzmann machine, hidden Markov model, deep neural network) as well as parallel
computations can play an important role to fight against COVID-19. The paper discusses the possibilities of using
COVID-19 key symptom statistical data analysis, classification and clustering algorithms, machine learning and

modern approaches to deep learning in terms of early diagnosis and prognosis of the disease.
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Covid-19 9990b393900L 3mbo@m®mobaols LobEGgds LsBmsEMIdIM0Z0
5553MNbMgd0L Jsermn30L 396GH®30

b6 sMR0533000, 565 3md0583000
nodo619@gmail.com, anakobia@hotmail.com
LodoMmm39w ML G9dbozwmmo wbogzgdLo@gdo
69bomdg
2396b0E0s  LobMAsMIPOM0Z0  MLsgOMbMgdOL TsMmzol (39bGH®To  ©sdw)dsggdmwo Covid-19
39000b393900L dmboGm®mobaol LoliEgds, HMmIgwoE B3MBI30MmboMgdl MgswmE MMPo. gosbswobgdmwos ol
2090393900, HMIgdoE IMbo@mEmobaol LolEgdsl dggddbs 3MOMbBsgoMMLol 3s6gdool godm. sefgMowos
50 259mf393900L OLOIEg35 F9Jdboo 93035305, oo doMHomso 3Md3mbgbEgdo, 39Mdme, dobo Back-
end dbosGg. ImEgdMEos s sfgmowos Front-end  53¢0035300L  9MJoBgIGHMOMOL  ©OoogMsds.  slg3g
2396boMmos sbowo gMbdzombowo, MMIgwog dmbsggdms dmbodm®mobaol LobiEgdsl ©sgdads 3m30-
2399 dsbgdqd0l BESGHOLE03MMO 5b5E0BOLMZ0L S HMIgeos 430396908l 3MMMbIZ0MMLMIB 353006 d-
@0 B3Mm900L LEIGOLEH0IL M1r0MbMwo s MoMmbMwo J5GIRMOmODsEoom. BsB3gbgd0s ol 3HMYMsd o
0bLEGHMMIGBEGHId0, HMIgdOE 9dmYggbgdEos sbaero i3mbdgombaeols slisggdsco.
1553396 Logyzgdo: Covid-19. 95005090 ©HTsMgds.  LobBMmYsEMIBGmOZ30  MBOgMMbMgdOL
056030 (396G®0. LoBJgnmbm 396GH®OL 93¢03530900. Back-end s3¢03s309.

1. dgLsgsgmo

Lodommggermdo, Covid-19-0b 3560090008 momgdob  g439ws  mGYsbobszool  gMbdzombomgdsBy
9mob0bs 93w9bs. 39099 IdJ0 bTMHGBOL (396EHMOLIMZ0L gl 253wgbs 2oBLOIMMMYPd0m MSToE IO
50dmBbs, Moysb 30MLbol Bodbydol sxkoJLOMYBOLOL 5©B0sBId0 30M3gwsE LmMgw 3 396GHOL
13530060 90056. 3OHMBs306LOL 35698059y 112-d0 EG-®sTol o6ds3wMdsdo Lodwgswme 13 000-0¢g
993ymdobgds dgoms. 356gdools IgmMg Gommols Imbsggdgdom 3o m3gho@m®mgdl 18 000-dy botol
900905 Mg30. 590l Lodslbm, MMABOBIEFOL ILFOMPS T5EHIO0MO (33¢gd0L FMBOWODYds, MO
9353900 IG30MHM30L 30MHMdJOT0 1530056 5930gd0bs FBLobMmYdOL botrolbols s(39ds.

112-b 3mOmbsgoliol  obomnzgol  3Mmagldo  860d3bgwmgsbo  gmbjsgos  ©ogds@s.  30MHNMYLOL
©535bsbosmMgdgo 65036900l smdmPgbols Ggdmbggzsdo dmdecsdgqdl dgwdeosm aMg3mb 112-Bg. 59 Lobol
993HYm0d0bgdgdo  m3gMo@GMGmgdol Jogh  IwsloxzozoMEgds 33939 o dbmdwyd Tgdobgglgdo. H3939
89000b393900L ©530d60MYPVIOLLL bagdy Fos93gds LALFGsGM LodgEO(EEbM bTsGMdOL 396GHGL, bmerm
Abdgdo 459mdsbgdgdolisls — My sbols 9Jodgdl.

2. 3060050 bsfjogro

2390051009090 EsbTsMIOOL M3GH 0o FsOmM30L (396GHMTo Fgddbocros LobEgds, MmIgEros sbgbL
39530l dmboGm®mobal [1]. LobEgds »BOMB3gEYmABL Jo®MZ30L LsdLabwyMdo dgdmbivgero BsMgdol dglabgd
0bgm®mAsgool  B3zgbgdsl  Mgoe®  M™Po, BsMgdol  dglobgd  Bmbszgdgdol  oLEHMMooL  dgbsbgsl o
L5F0MHMYdOL Fgdnbgzgz5d0 Tom 59myYygbgdsls, Mo LsALbWEOL JgbgxIMGOL Lodwoegdsl sdeg3l sGs ToMEHM
05600Mb Logo6290m 998mb393900, 56M539® 399390Mb 4MIYE3500560 3MrMRbMDIdO3.

3OH@b5306HMLoL  356gdool 3ommdgddo 112-b 3MMdegds MM ©mbybg 999ddbs: boMgdol dmads-
909900 MM bmdom Jowgds s “YdsEmE LOLHMIRM EIbTMHJdOL dBGMOYIIOOL b53d5M0LO MomEHbMdOm
dmd0E0BYds. 300HLoLYsE Ao8Mf39ds OBHZ0OMZeTd oMo TbmeErmE Covid-19-msb ©s353806HJdME0 o-
ddobgdgdol d939mbgds 359mofj30s, 565390 bbgs Lobol 35w IdIE0 IbTMIBOL 939Dy M1Yo0MadLSE

99mgdbs 3G:MdEq8gd0. dmdowsdg gbsderms Mol 893930l 60dbgdom M935309L LGy gnmbm 396@®do,
09935 090L A50M, HMT boBo OBHZFOMMNY0Y, Lo 30960 Jds IHBTsMGdOL JoWds.
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D900l Jogdol 3MHMdgdol IMboa35MPPWs© (396GMTs 2oBIMEs M3YMBHMMIOOL HoMEYbMdS.
396gdool 3030l O™, BoMol FodMgdo M3gMsGHMMIOOL MomEIbmds 0gm Essbwmgdom 3-xgM 39G0,
300009 b3919wgdmog Mg0ddo. 0dol gsdm, GMmI 3060MLwMEo 9839093900 MJaoMmbgddo s MdOErOLOL
Ubgoolbgs Moombgddo Lbgoalbgs ®omgbmdom 30dloMmEYdM®s, dog0sdh Gmwwo ogm Lolfioonm
H3oM7d0L 3M0Y5Jd0L LHMMO s 9R39JGHOO BINOGHMMOWO 35BN gDds.

LobiGoxm  abdsmgdol d3M0dsgdoL MaLwOLOL 989dGWMSE oo gdoLbmzol sM30wgdgwo
239bs m3gMoGowo 0bxm®dsgool dowgds 0dol dglobgd, 0y MGMIgE Gsombdo Mo MomEgbmdol 3mgzo-
39000b393900 BodLoMEYds. 58 Imbo399900L Bowgds dqLlodwgdgErns YM3gLEOOYMO sBRM0dgdoL 8930Mgd00m,
0930 gb 99O 3306839690L 339 PoOliryen LMol @ 36 0dEO0bsMy FEYMBSMYMB.

33000-353dobgdgdol LESEOLE0IWOO bsEwoHoLImZoL 112-0l IMbsEgdoms dmbo@m®mobyol Lolidgdsl
©5995¢)5 BMbdE0mbowro, HMIgwog 330839693l 3MOMbI306MMLmsb ©s3938060gdo DoMgdol LGsEHOLEH0ZL
920MmbMwo ©s M0MmbMo 3539aMM0BsGo0m. 58 dMbs3gdgdol FoMdmaqbs begds HmymeE gbGow»Mo
gmOdom, s1939 M35 30BMsE0BsEoom (Bsb. 1).

13} 0
3 m
it
{ B
£ 2 =
1
= i
.
m 18
l { 0
,.'j?‘"'fnl;m - \ P o
n 22 4723
v}
] g8
Rustav
wlio
Y am
1 < jwezi]

Bab. 1. D6700L LAIGHOLEGHOIS (139D 30BYsEOBEOOL 3"000) .

LG JgnMbm 396¢®do dglmero BsMGOOL LogmAzgEHg M39MGHMMHdO JB0sb boddqqdl, M™mIwgdos
bbgoolibgs 8600369cmdqd00 300sllogoEo®®gds. 350 InGmol 6oL 0b3obEolL Mgyombo, Gsombo s
39000bg930L BHodo. LHimMgwp dgdmbggzol @odol dobgozom 89a30d¢0s 303539903bmm gls vy ob Loddg
Covid-19-056 5353806090 9900mbgq390L.

83¢r035305 09a9gds Back-end (o Front-end b6ofoergdooligob. Back-end dbotgg, omogol dbMog,
2394MB00s M6 bsfows: 0b@EHgyMogool dbsmg s API dbstrg [2].

LoGgegnmbem 396¢®3o dgdmbmwo dmbsgdgdo LEH®MIGHMMODBEIds ©s Imbszgdos Lsgsgdo (50
d90mbggz0d0 Moz dmboisgdoms 05Bsdo) magligds g. §. »bgwo* BmMIom. Lodgugnmbm 3gbEmol
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33¢003530900, OMIgBLSE 58 dmbo3gdgdbg H3mads LFoMmgdsm, fozombzol d9dwgy dmbsigdgdl LabwGgga
3350 905736056 o sl bbb oo godmygbgdsls.

50 53000353050, 01939 OMYMEME Lbgs o dMmbsgdgdby 8mdmTdsgy s53w0353090L, bLFOM©IdS JOMO ©
00539 dmbs398900L bdoMmo gsbdgmmgdomo [ozombgs s 4oMmoddbs. 50 dgdmbggzsdo Jobsbdgfimbowros 53
9mbs(399900L §obslifomo ©sd8sg9ds. gl dgodwgds Imbgl HmamMi Imbszgdms Immbmgbol ML, sl939
239633900 39HOMPIMOOM. ToQOC0MO©, 0¥ 335063 gMgligdl, 15 ©939dd9OL HmIger Msombdo Msdpgbo
30300-390mbgz93s ©s530gLoMs, gl Fmbs3gdgdo dgagodwos 15 ©9399d9OL ELOL BMEML EOZMZIIMO S
393065bmo 1339 GomgbmdMH030 BmEGIom. Imdszswdo, HMmEILyE R3F0MEIds 58 EOL LESGOLE0IS,
36003690 mdgdL 53 399006 §530300bogm s o0 ©33F0MHEYds IMbsEIITe FMSZOW RGO J5M5]dbs.

3. 3mbsggdgdol aotMsgddbols SQL dcmobmgbs

mO560Bs300L dMbs3gdgdol 3mbr0IBE0sHMBOL godm, 3o HoMmImygbowos 4sdsMGH039dwo
gmOdom.  3gwgdol  babggdo o 3obogozs@dmemadol  96083bgemdgdo  Bobsgangdmemos
3LY3MIMbB3gdgd0m.

SELECT dist.DISTRICT_ID, dist.NAME, COUNT(covidCases.CASE_ID) as CASE_COUNT
FROM DISTRICT dist
LEFT JOIN (
select * from DELTA.CASES co
WHERE co.CREATION_DATE
BETWEEN '" + dateFrom + @"'
AND '" + dateTill + @"'
AND co.CASE_TYPE=1234
/ /506036536, Mmd LsJ8y oMol 3M300-dx80063935L0B0 393d0MYdNMO
AND co.DISCIPLINES like '%Medical%’
/ /506086536, Mmd LoJdy oMol Lsdgeosnbm Go3nl
) covidCases
ON dist.District_ID = covidCases.DISTRICT_ID

GROUP BY dist.DISTRICT_ID, dist.NAME
9m3999eo SQL-dmmbmgbols dgLtwewgdols 999y 800mgds 1-ge 3bGHowol dmbsi3gdgdo.

303000-898mbgg3900L LGSGHOLE03S 3gb®.1
DISTRICT_ID NAME CASE_COUNT
1 d05fd0bs-36fsbolio 23
2 ©0¥109-bMO©Hgo0 34
3 3539-L5dMMsm 49
4 3sb60-bodsemaggzo 44
5 0bBo-bsdamG0 63
6 Logotgxm 1
7 3Ox 0560 2
8 Logbsgo 3
9 ©90MBobfysOHM 0
10 H3MEgbo 2

dmbs39dgool 50 gmMdoom Jogdol 99dgy bgds Bsmo Bmmoglgds EFow3gME  3Mmb®Ggobg®do,
G99bs3 3n3000L BLEASGOLE0IOL 303530 393000 EYDS.
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33¢r0353008 gMm-gMm y3gwa®y 3609369¢m3sb6 boffoel 08@obstg dmbs3gdgdol 3@ MIsGMS©
396569050 BmMIom h3969ds FoMBMogbL. 3Mm39L0 3990350, M99gbodg 9ol 0bEIM35¢0m sbgbl
0000656y ol dmbsgdgool foz0mbgal s 86083690 mdqdoL asbsbergdsls dmbagdos 35Bsdo.
™3965300L Ym390 0EgM300L EOHML 3OMYMSTs 5Im{GRL, 0129 4bsbs HMIgE0dg Msombols 360d-
3690 mds s Fbmerm 580l 9999y bgds dmbogdgdol Front-end s3035305L0m96 goabsogbes.
330353006 50403 gdGH Mol ©0sMsdal 5d3l 89-2 Bobsbby

- , Boh3gbgdo  Lobg.  ©00aMsdsbg  godmlobmmo 353806900
£ ©6MIO0wo0s 1-sb  4-0009 301309000. oMM Jomobl 5J3L

S o (:1 s 39633999000 ©s608bwengds:
BeabiagBons BBy 1. 0b@gaMsgool bgMzolbo Jombwamdl dmbs3gdgdl mMysbo-

2 B5300L Lsm39gMH 30 IMbo3gdms dBOWD;
M 2. 0b@gatogool  Lghgolbo  as0Msddbols  dmbsggdgdl o
e % 50538900 3500 3M30-53¢035300L IMbs378ms doBsTo. F0dobstg
9bs(399900L  §o3000b30LoL ol 58mfIgdL, gobobars Yy oMo

API L gfzobo BO@ SHTOZEOOY 360036 090 dol 9g0 bogbl d 65436
® 3‘;":‘”""3;“% 00309Q™M0J00 @5 5006 007y V@] b®0  3oOEsgdbogo
960033690 md9d0L 2obsbengdsls;

— 3. 23bmewo @MHMolb dmbsgdgdol dmmbmgbolsls API LigMgzolo
ﬁ.ﬁ 3000bNEMdL  3m63M9GHMo ol 860d369wmdgdl. dodobaty
=m. 8mbs39g89d0l  gobsbangdol  F9dmbggzsdo ol 3ombyyErmdl
Front End .

s 900006569 mols 360d3bgmdqdL;

4. a3beo ol dmbszgdgdol dmmbmgbol 8gdmbggzsdo API
6sb.2.Front-end 53¢0035300L

LgegoLo Front-end 530353006 35LIbo© YOMMBEIdL Immbmgbogn
strdodnddemtols coosadsds

36003690 mdgdlL. 3000bsmg Lol dmbs3999d30L 2sbsbargdolisls API
L300 93EMISGMS© RBegbol 3608369 MdYdL Front-end 53¢03s(300L, Immbmgbol yo6qdg [3, 4].

Front-end 53035300L5 5 IMbs3gdms BBl FmEOL 800535¢00 Gameo sHol API Lggobo. LgMzoll
5J3l mM0 doMmOoMoEo BMbJ30s: FmobMzbol Fglsdsdobs Imbszgdgdol dofimmgds s 33O gdgdoL
©055304L0MYGOOLOL oo Front-end 03¢035300Lm30L Push dgEygmdobgdoom goabogbes.

3959 Mo  Imbs3gdgdol  Asblomagligduo  dsdmygbgdwmos sMsMgmws3ommo dmbosggdms dabs
MongoDB [5].

908@0bsmg dmbs3gdgdol JSON m3mdgb@ ol [6] LEGMvdEnMs 899gabsoMa@ godmoymmade:

{

"id" : NumberLong(1954),

"coordinates” : {

"latitude" : "44.79027271270752",

"longitude" : "41.71223218042945"
2
"district" : "c0y03-AyoyMacna”,
"currentStatistics" : {

"cases" : NumberLong(25),

"time" : ISODate("2021-03-14T11:14:34, 771Z")
}J
"pastStatistics" : {

"cases" : NumberLong(24),

"time" : ISODate("2021-03-14T11:14:34, 771Z")
}
}
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BBsfgMol 39agdl 9990090 ©sb0dbwmegdgdo sJal:
e "id": ©™31996¢0L 006G 05035GHMEM0;
e "coordinates": ®50mbol 3390 © 396900, M35DY A9BMBEBs;
o "district": ®50mbol sLabgEgds;
e "currentStatistics": 909©0bs6) POl Fgdmbzg3900L HoMmEgbmds (EMOL LYol dmmbmgbol
©OMI©Y);
o "cases": 99000b393990L H5Mm©gbMdOL Hogbgzomo 360dzbgwmds;
o "time": dmmbmgbol MHm;
e "pastStatistics”: {065 oL d30mbz93900L LHMEO HoMEIBMBdS (Fmbs3gdos FgEsMgdOLMIZOL).
239b90 EIgdoL IMbsEgdgdol m3MAgbEOL dmEgwo SLgmo.:

{
"id" : NumberLong(1102),

"coordinates” : {
"latitude" : "44.79027271270752",
"longitude" : "41.71223218042945"
2
"district" : "c0Eyo3-hyoymycno”,
"currentStatistics" : {
"cases" : NumberLong(25),
"time" : ISODate("2021-03-10T00:00:00, ©0Z")
}

50 990mbgg3sd0 a35J3L d98mb3z93900L Mom@gbmdol s0dbodzbywo dbmwme ghmo ggero. countDate
50b08bogL, 0y HMIgero EEol dmbs3gdgdo 0bsbgds dm390we ™ 3MdgbEdo.

BoBsfgMol gobobengdsls ol 406353 Mmdsdo 06@EYMm300L 931035305 MBOHNMB3gEYmRL.

30MaM59s g eadeos .NET Core API ¢gdbmemaosby, C# ©od3MHmatmsdgdol gbol godmygbgdoom
[7]. 398mygbgdmemos m@mo API dgmmo: ©eov®o dodobstg 9mbszgdgdol obogoswoBsgoolsmgol ©s
239LM0 EPYIOOL dmmbmzbolsmgob.

0090bs0g 9mbs3999d0L dmmbmgbols dgmmb sd3l 99dgao Loby:
[HttpGet]
public async Tasc<ActionResult<IEnumberable<CoronaStatisticsValue>>>Get
(Cancellat ionToken cancellationToken)
{ var values = await currentCollection.Find(e => true, new FindOptions()). TolLis
tAsync(cancellationToken);
return Ok(values);

908@0bsmg dmbs3g39d0L m3wdgb@Edo bogds 9608369cmdgdol 9vd035@ Aobsbrgds s godmoyg-
Bgds gm0 s 03039 BobsfgMo, s30EHMA 56 5oL bsFoMM TBHIO0MO BowEHMIOOL J000mGds. LMo
39d300b §530mb300 30090m yzges Moombol d0dobstg 890mbzg3g00l Mom©abmdgdl.
23obo EEYgdOL Imbo3gdgdol dmmbmabols dgmmo d9dgao Labobss:
[HttpGet("[action] ")]
public async Tasc<ActionResult<IEnumberable<CoronaStatisticsValue>>>
GetFiltered (string dateStart,
string dateEnd,
CancellationToken cancellationToken

var filterBuilder = Builders<CoronaStatisticsValue>.Filter;
var filter =filterBuilder.Gte(x => x.CountDate, new BsonDateTime
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(dateStart)) & filterBuilder.Lte(x => x.CountDate, new BsonDateTime
(dateEnd));
var result = await collection.Find(filter).TolListAsync(cancellationToken);
return Ok(states);

3900mEL 350539 BHMIOQ 35593905 05MOWOL G030l MO 350539 BHEO:

¢ dateFrom: Lsfjyolo wg;
o dateEnd: Lodmmm ).

00 dgdombggzsdo, vy dateFrom s dateEnd os®omgdl dmmol goblbgeggds 1 56 0 egs, 99gas0
9030090 dateFrom @®mol 9600 oL dmbs3gdgdl. 0w 8500 mmol bbgomds 1 gy 9930, MOMNMYIo
650mbolomzol dmbgds 98 39Mom©do ImbzgMmowo Yyzgms ©@ol 8mbs3gdgdol 89360qds s G359
90300900 %5396 36093690Md9dL.

3, cosligo

Bogool Fomgdol 3MHMdEgdol  FmboagzsMgdws 112-0b 8mbsgdms  dmboGm®obyol  Lolgdsl
05993535  g196d30Mmbsero  3m30@-250mdobgdgdol  LEGIGHOLE03MNMO  BooBolmzol. i BwbJgombscro
3306396901 3000MBs30HMmsb 0353000900 BIMGOOL  LAHIGOLGHOIL  OMAMOE  MJaombgdol, olg
H50mbgdoLsm30L. 53 Fmbs3gdgdol Homdmaghs begds bMOEMO BMOIoms s M)35Hg 30BMs0Bs3O0l
abom.  Losdgwgnmbm  396¢®do  Jgbwyewo  BsMgdol  Logmdzgebg  0ddbgds  Lsddggdo,  HMIgdos
3WsL0x80E0MEIds 0b(3000gbEHOL Mga0Mmbol, Ms0mbols s Ggdmbggzol EGodol dobggom. bmMmao 3 Godol
dobggom bgds Covid-19-056  ©s353806Hgdmo  890mbgg3900L  0©IbGH0B03Is30s. 0oL dsdm, ™I
0000bsMg 9mbso3gdgdol m3mdgb@do 9vdogs bgds 860d369wmdgdol 3sbobegds s godmoygbgds
90 s 03039 Bsbsfgmo, LoFoMm st 5GmOL ©EsTGHIO0M0 BowEHMIOOL 00, MoE LodrsEgdsals
0dwg3s bLOHMEOo 3megd3ool Fogzombzom Fogzowmm yzgms Moombol dodobstyg dgdmbggzgdol Gomg-
B™d900 MgoErme Mmo.

OB gMoE G — References :

1. Darchiashvili N., Kobiashvili A. Call Cetre Data Analysis and Monitoring Electronic System. Transact.
of GTU. “ACSs”, No 2(31), a3. 101-108 (in Georgian).
https://developers.google.com/maps/documentation.
https://leafletjs.com/reference-1.7.1.html.
https://docs.microsoft.com/en-us/aspnet/core/?view=aspnetcore-5.0.
https://docs.mongodb.com/.
https://www .json.org/json-en.html.
https://docs.microsoft.com/en-us/aspnet/signalr/overview/getting-started/introduction-to-signalr.
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COVID-19 CASE MONITORING SYSTEM AT THE PUBLIC SAFETY

MANAGEMENT CENTER
Darchiashvili Nodar, Kobiashvili Ana

Georgian Technical University

The Covid-19 case monitoring system developed at the Public Safety Management Center, which operates
in real time, is discussed. The challenges faced by the monitoring system due to the coronavirus pandemic are
analyzed. An application designed to overcome these challenges, and its key components, namely its Back-end
side, are described. A diagram of the Front-end application architecture is given and considered. Also, it is
discussed a new functionality that has been added to the data monitoring system for statistical analysis of covid-
calls and which shows the statistics of coronavirus-related calls by regional and district categorization. The
software tools used to build the new functionality are shown.
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3boEeBMES  M5t0JOOLIMZ0L LogMmMbgadOL 5306 Lo BWsE Jmgwo Moo bsdwdsmgdo
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MEDIA- AND DIGITAL TECHNOLOGIES "KOVID 19" PANDEMIC IN THE CONTEXT OF
GLOBALIZATION AND FRANCE ON THE ROAD TO PREVENTION

Diana Chankotadze
dchankotadze@yahoo.fr
Georgian Technical University

Summary

The history of the "human-machine" interaction spans many years. Following in the footsteps of
the history and development of media technologies, changes in the daily life of mankind are also
noticeable, and in a European country like France, the field of medicine and media is creating the latest
tandem to eliminate the problem. In the world of globalization, the interdependence of media
technologies, man and machine, or the virtual world, which is gradually becoming closer to reality with the
development of computer graphics, has posed a significant threat to humanity. The rapprochement of
people on a global scale in the virtual world, on the one hand, made life easier, and on the other hand,
ostensibly against the background of this closeness, led to their complete disconnection, disruption and
collapse of physical human relationships. A number of efforts are being made to prevent threats to the
younger generations, including in terms of raising medical awareness, although the pandemic that has
spread around the world today has further plagued humanity in the virtual world and media technologies.
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IMPLEMENTATION OF MODERN INFORMATION MANAGEMENT
SYSTEMS FOR FURTHER DEVELOPMENT OF GEORGIA

Sidamonidze N., Dzhikidze L., Benashvili A.
natasidamonidze@gmail.com, levan@gtu.ge, sbenashvili20@gmail.com

Georgian Technical University
Summary

The necessity of introducing modern information systems in the country is substantiated. This is related to
existence of outdated post-soviet systems of statistical processing and analysis of information as such systems are still
preserved and used. The article discusses systemic problem such as providing the country with wheat and a modern
information algorithm for its implementation. At the same time, an information platform for strategic support of
other areas is presented in the form of a diagram. An appropriate target algorithm should be built based on this

platform by means of development and implementation of a database.
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Skylake 36@3gLm®0 - L5v939009Lm 35FY39Ed
3 E0890s 3m330EHgMolomzol

0e0gdlobodg dgbsdzowo
sbenashvili20@gmail.com

LodoMmmM39w ML G9dbozwmmo wbogzg®Lo@gdo
Mgbonmdg

3obboemos  Skylake  903MmsMdodgdBHM@olb  doMomso  30MoGgLlmdgdo  FobsdmMdgo
30360M5MJoGHBHOIOMB  goMgdom. go3009gdwos Skylake, Haswell, Broadwell s Sandy Bridge
36mEgLMMGOOL  TobslosmIdWGOOL  F9IMYO0m0  bsEwoBo. FoMmdmpagbowos Tgbsdsdolbo dgbhdsMzgdo.
©OBEHMMdgos Skylake 3OHMEgLlMMdOL 258mygbgdol M30MmoGILMds IMEEH0dgEos 30m330vEgMgddo,
3L53 396 303HY30m LGHIBIOGHMW 3:83099EHIMIODY.

1553396dm BoByggdo: 3HMEgLmMO. Fomdomds. d9bRIsM30, Skylake dozMmsddodgd@o.

1. dgLsgsgmo

96535(d0OMZ0560  3OMEgbm®gdol  dggdgly  momds  Intel  Skylake gfor-ghmo  yzgwoby
35L939d0MJVOSO O IM535¢00 Losberol Imd3zgero do3MHmaMJodEgddEwcss Core 3GMELMMIBOL OLEHMMOsdo.
00 009379m3690s 14-b56mdgBemosbo Core 3MHM3glmMgdol  49630m6gd0L Tock 3ogwl, Gsg sbowo,
23999xMd9gLgdME0 303MMIMIoGHIJEHWOOL BoBzgbgdgwos [1].

Skylake 56Jo@9dGwmob 35BsBg 490039005 smgMEmdoo Xeon, Core i3/5/7/9, Core M3/5/7,
Pentium @5 Celeron dm@gwol 3Gmagbm®o. 59539 OJodgddmeol  Logwmdgguwmbyg  450mdz9dw9w0s
®3@0doboMgdmo Kaby Lake s Coffee Lake, 35099xmdqbgdmwo ¢gdbmemyool (10 656m3g@E@mosbo) Cannon
Lake o m3@000boMgdmwo 10 6sb6mdg@®osbo Ice lake s 14 bsbmdg@®osbo Comet Lake 3Gmisglemgdo [2].
94996500gdL 034HmBL 3MOLEGdOL ToLAEO0MYBEMBS. 0fo®IMgds MmymME dgotMg Bmdol (20x16,5 dd)
bmdol Bo3gdo dmdowMo bgadgbGHolmgol, Hmdgwoms dmbdsmgdwwo boddwogzhg (TDP) 4,5 3530s, o139
Lodsg0m 20x16,5 33 Bmdob i7 3GM3gLemMgd0 91 3¢ s 19 3OMmEgLMMIdO 165 3& LoddEszMOo).

900056Md5d0 Mg 0BgdIE0s 20-0530 FobdBHod0MGdsMds gbgMambIscmgdol 3Mmboo o 4-0sy0
935L9EH900MHGOMdS 3M0LE IOl Bmdols Jobggom.

2.  doMomsEo bsffoero

1-9e bYYOsPBY HoMmImygbowos 3GmiEglm®ol LBEHM®WIEBHMOHMEO
Udgds [3]. 3MMEaLEOOL sOJoBIJBHMMT 49b3005MYd0L 0lge MbgL
300005, OHMmEILsE OMME0s Fsb 3YPMEM® YPIMIWME 3OHM39LOOO.
33994 BHMdM0350, 030 903OMJgdsdo MJooBgdMwo LobEgdss (SoC,
System on Chip). Skylake 363glm60b EsbsOGHMOo 3md3mbgbEgdos:

o mmbo 3s3MmINggwo dodmgo (Core);

o 2453030 J39LbolEgds (Processor Graphics);

o MYMMO bo3mINbogzszom bagrdg (LLC);

o 3Wwo@BmMINmo  3mbEGHOHMmmgMgdol dewmzo PCH (Platform
Controller Hub), bs®mwemo 36sgssmb0sb DMI/OPI Locw@g®g;

e 06¢93m0Mgdmeo L4 Cache dgblogtqgds - eDRAM;
- e  PCI Express x16 boen®g;
ey, 1. Skylake e LobHYFIOO dBerrmzgdoL B8g6IdYIEwo BmeEyro.

System Agent-ol 9985009396 Mdsd0 9ol 3oMHMN39o dEMIO

PCU (Package Control Unit), $933965&«9Mol 3mb@dmmeol dermzo PECI (Platform Environment Control
Interface), d5030L 3mbEH®MEol dermzo SVID (Serial Voltage Identification), dgblbog@gdol 3mbE®magmo (IMC)
5 35dmbbmagdol 333900l 3Om3glmGo ISP (Image Signal Processing).

18K

Processor Graphics |
2/3/4
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9499650 0gdL 034Mmdl 999ga0 36083-bgermzsbo s01JoEgdGHWIOMO (330wgdgd0:
3903900 dobliog®gdol  3sbsberg-829emo  30069GMengGo. 030 MmMMbosBos s THoML MFgOL

0z DDR3L (dmdowamo bgadgb@olmgol), stggg DDR4 bgoboot@Hol m3gMadowgen dgblog®mgdsb.

3565bargdryemo  bobBgdamo 0b?dgeiRg0bo. Fobsdmmdge 3MmEgbm®gddo asdmygby-dwo DMI 2.0
06@9MHxgoLol boggers®, GMIOoL 259G bsm0sbmdsg 4 4d50GH0/Ho-I Ggopqbl, sdmoygbgds DMI 3.0
0b@9gmxgoLbo, Gmdgeog PCI Express 3.0 0b&gma390bl 99349dbgds 05 3oLo 49939 9bst0sbmds dqlodsdobo 8
305030/(0-000g5 3obOEOwoO.

3565b¢19829a00  3(5930379¢70  J39b0bB90s. 360083bgeMmzbsss PordxmdILYdo  FEH0dgEovIMo
306396¢0L s 30gMbs3oEOlL  Bobswrmo  HIBIMObAOL  535MOGHMOYWO  sFwYFs3900L  BmEYErO.
939LboLEGH93s JOHNOOMMESE FTMOMBY3s FIBOOWO FoOBoEMdOM s 993060930 96gMHYMIMbIsMYO0.
2390 530bS, MHJOWODBIIN0s (39¢3g 935MGHWOHMo 3mY30 AVC dowosh 9oty 9696Mamdmbdatgdoom.
MBOHMB39wYMBo0s 45dmobryengdol godm@obs 1sd sdMM30©IdIE? oL oDy 4K 4oMRJ35MBOO ©
4K 30009mU B396900L y39esbg ©odsdgan 69009080 40-60%-001 899306900 gbgMHamambdsmgdoo.

390mbsbMmgdols  @od«ydsggdol  Bsdgbgdriemo  3Ghepgbmo - ISP (Image Signal Processing).
39bLs3MNEMd0m 860836 ™35605 LM EHBMOJdOLMZ0L, 3¢sbTgEgdolmzol s bmMmddJgdobsmazols. ISP-l
2305BB0s Bsd9690wo 0b@gMHxzgolo CSI (Camera Sensor Interface), Hmdgerog dbs®L IOl 9HNOOMMES©
mob 3509 3080 35096M5L/lgBLMOL 13 dgae30dugero goMBgzomdom. 89-2 LMsmbyg Fomdmpygbowos ISP
360mEgbmMOL LEHOYIGHIOMEo bdqds [4].

Skylake SoC

Chipset

Processor
User Facing Camera CSIRX Image
raphics
e iz e R P, et
World Facing Camera control (ISP) 1A cores

bey. 2. ISP by®eyd@og@aemo bdgds

3M5%0379¢70 bobdgdol 0bBggmsgos m39Msgosyer bobdgds Windows 10-09s56. wbémbggaygmgowos
DirectX 12 @¢gdbmeomyool bOvmeo dbs®eFges msdsdgdobmgol, Open CL 2.0 s Open GL 4.4-b
3996mma0gd0l  FbosmsFgMs  9339M0 s Fo@obsMmolbosbo  25dmbobmgdol  Zm®MmIoMmYdOLMZOL.
3OMEgLOMMO SO FMOH30w0s Fds3zM0 30IMIMEGHMM-gMoom. Intel-ob Imbs3gdgdol dobggzom, dggd3lg
5md0b Skylake 3Gm3EgbMMOL M58303o doMm3zo Iris Pro «H&Hmbzganygmxl fobsdm®dgo 30maEgbm®mgdmsb
990509000 3D 050589000 (o®Bomdol 40%-056 BMHEL. 50Lsb0Tbs305, MHMT Tolo [oMmBomds dsbasMBY
9699600 405530300 356MH500gd0L HoMTomdol 80%-b 9o qbL. d9-3 LMoy FoMdmoygbowos Iris
Pro 9659303990 3060 m30L Fo®dsmdol BMol ¢gbgbios 39-2-6 mosmdol 3GhmiEgbm®mgddo [5].

| Sth Gen
Intel*
Core™

(inteD |RIS (inteD IRIS)

4th Gen |
Intel* |
Core™

2nd Gen | ] 7/ | 3rd Gen
Intel* | Intel*
Core™ Core™

i

Intel” Iris™ Graphics Matches Performance
Of BO% of Discrete Card Volume on Market Today'

bey. 3. Iris Pro 65803490 306030l fomdsmdols dsbaliosmngdemgdo
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39bsbemgdmmo  Turbo  Gggodo. §obodm®mdgo  0smdgdol  Core  3HMEgbmGgdOLm30L  P-
000aMT5Mmgmdgdol  BoMm3oL  sbmMEogwgds Windows, o6 GmIgeodg ULbgs ®m39Msgomwo  bob@gds.
Skylake 8030MsMdo@gdGHcol dobgwz00 P-00gmdsmgmdgdol dsMmomzs bgds 30HmEgbm®memo myozolb
©MbgBY, 5649 5356M5@ MO0 L85 gdgdOL 45dmYgbgdom, M3 893ME BOM JBIJGHMG0S.
M553H0bMgdol BGg6gdEo L558995¢gdgd0. Skylake sGJogddrMs dbsOL MFIOL oboe, Intel Software
Guard Extensions (Intel SGX) o0bbGHMwd3oqdL. 0g4dbgds  sdmmzgomo  s63wegzgd0,  H™Iwgdos
0bmEomgdmeos 85369 3OHMAMAgd0L  BgImgdggdolsgsh.  smbsbodbsgos  spGgm3zg  MLIBOPBMYOOL
239999x 0910 MG(30900, HMYMOOEFS, BoRIXO0MOE, MT5Y0 d0MIJGBHMOIE0 5EgbEH0B03E0o.
dsd308  GYamEms30s.  93mbMmToMOH@MdOL,  989dGHWOMBOL,  EODsobol  gsdsmEH039d0ls s
3993965GHMOHWo 697000l 2odxmdILgdol JoBbom, {0bsdmMdgo 3HMEgLMGMmYPIOLRBIRL 2blbzsggdom,
36m39LMOOL dsd30L Mgawsdm®o (Fully Integrated Voltage Regulator, FIVR) 36Gm3gbm®ol dozmmlidgdosb
2390596005 LobEYINO 3¢o@SBY.
512-d0&0s60 39dGHMmOMmo 0blEGmdgogdo AVX-512. 0w ®H00goov)to Fo®dsmdob® dgbhds®3do,
Mmdgog AVX ©s FMA-0bLGMvdEogol 983dbgds, Skylake 3Mmagbm®ol 95B39690wgdo  fobsdm®mdgo
Haswell s Broadwell 36m3qbm®mgdl 20-30%-00m 50gds@gds.
A9LbGH0MIdOLmM30L FgMHBgEos JM0O s 03039 3eolol 9900 3OHMEILMGMYdO:
¢ Intel Core i7-6700k - 8036msMJo@gd@wyds Skylake, bobdomg - 4.0 43;
¢ Intel Core i7-5775c¢ - 3036m56Jo@9dGHwy®s Broadwell, lobdotg - 4.0 333;
o Intel Core i7-4790k - d03Ms6Mdo@gd@mMs Haswell, blobdodg - 4.0 933;
e Intel Core i7-2700k - 30360 o6Jo@Gad@vMs Sandy Bridge, bobdotg - 4.0 33.
Bodmm3zwowo 3OHmEgbm®mgdo 4-d0OHm305605, Hyperthreating ¢gdbmeomyools dboM@sFgMom, Go3
9HOEOHMMI© 8 30m3gLoL Igltrergdol Lodrsgdsl 0dwrggs [6, 7].
AbGHoMmdobmzol  FgMbgmeos  Userbenchmark 3odam®ds  [8].  GabBoMgdol 8993900
§960m@qb0w0s 9-4 LH 50 bY.

8Core Pts 4.Core Pts < Core Pts |-Core Pts User rating % Avg. banch % Mamory Pts
3 | c I > | 331 | a
6700K FEyS ; 613 414 235 122 77 -5 898
B-Core Pts 4-Core Pts 2-Core Pts 1-Core Pts Jser rating % Avg, bench % Memory Pts
- = |
m nte 580 396 225 116 52 .3 923
CORE |7
Core i7-4750K 8-Core Pt3 4 Core Pt3 2Core Pts 1-Core Pts User rating % Avg, bench % Maomory Pts
e 5 = E 83 =
nee : 623 416 234 2 a3 s 831
Core (7-2700k 8- Core Pts 4.Core Pts 2Core Pts 1-Core Pts User rating W Avg. banch % Mamory Pts
| 75
475 330 189 35 54 Nl 89.6

L. 4. BHbEOMYdOL 9900 Userbenchmark 3es@gm®mdol dmbs3gdgdol dobgozom

8-Core pts, 4-Core pts, 2-Core pts, 1-Core pts - 3Om3gLmMgd0L Fo03s00Mmds 0BMIgds Tqlsdsdolo 8, 4,
2 s 1 3Gmiqbol gbMmergdols EGMMU.

User Rating - 3mdbdo6gdol Ggo@obyo, Mmdgumbsg 30030600 3538060 s6s 5J3b 3MmEglmmol
§o60350M0sLmb, T35 153080535 LHODbEHIMYLMS 3GIMEILMOOL 33 sHMIOL FgxzsLgdol JMmboo.
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AVG Bench - 339d@m60o ULobdstyg, GmIgwog 860336gmmgzsbos  GHodom@mo  3HmMaMsdgdol
9dbBoMgdolom3zol. GHbGO 96 0035wolobgdl dMegzowbs3o@0sb Lsdmdom IGZ0MM3gdL, MBS
390 59m 356900 56 sHOL MOH0GBEHOMYIMYO FH030MO 3OMAMTGOOL FmIbToMgdgEBY.

Memory Pts - 36GmEgbm@ol  m3g6hoGonmee  dgbloghglorsh  MMmoghmgdggdol  Lobds®ol
Toboboomgdgaro, MHmIgerog MHOHYB3YYMRL FodEHoMBsMm0s6MdOL DML ©Ym36gdsLmMb Fgotmgdom.
Ao MO0gbGH0MIPMos  Lsdsgom  3mI30EBHgMHgobY.  Ogo®o  [oMTsmds  Ls3Tom©  39MYO©
0ol9BHod0MmEIds  M3gMoGomo  dgblogMgdol  LobdoMglmsb  (Bmbozgdms  AsaGHIMMBIM0S6MBS). 0
3Mm3gLMM0-dgbbogMgds MM 3MORVWMWL gMO ©O 03039 39TEHIMMBIMH0BMds  goBbos  (adoo@o/fd), od
3M90mb, G™mIgebsg 89@o Memory Pts §o6050mds 400Bb0s, Bozwgdo ©ogmabgds s 5d9wsb gsdmBobsty,
dmbo3gdms gos3gdol dg@o Lobdsmg 9969ds.

Lo0bBHMLMS, GMI  dg-4 momdob Tick gozwrolb Haswell s 99-6 momdol Skylake 3GmaglemeMgdl
00mgddol 0©IbGHMM0 Bobslosmgdgdo  gosBbosm. 04039 99330dw0s 30g3s00 99-5 momdol Broadwell
30MmEgbmOby, 0wdgs gl dmbormEbywoi ogm, oash ogo Tock ozl dog3wmmgbgds - dgoMHgo
d9a3wowo  Haswell 90360m50JoGgddaiMoo s 45999xmdgbgdmwo  Ggdbmemyom®o 3OHmEgbom. ®os
99gbgds Sandy Bridge 3Gm3gbm®L, dolo dobsbosmgdegdo 15-20%-000 Bsdmv)350H:@90s MBOH® 0sbsdgcmay
Haswell, Broadwell oo Skylake 36Gmglm@mgdl.

A9LGHOMOOL IbEMIdOm 03039 89gAJd0s Jowgdmo Passmark 3eo@Bm®dol godmygbgdoom.
ALEMJOOL  Fggagdo  HoMdmagbowos 395 bmsmDy.  YMmomgdsl 03ymmdl  [oMBomds/golo
05396900l dogr0sb odseo 860d36g9wmds  Broadwell 3GmEgbmGobmgol. gl sh39bgdl Tock 303wrol
36m39LMOGOOL Fodmygbgdol sdSE-9839dEHVIMMDSL LsToa0™ 3MA30vEgMHJdTO.

CPU Mark Rating
Az of Gth of May 2021 - Higher resuis represevy betfer performance

Inde Care (7-S700 @ 4 00GHr RSTA

Imiel Core (7-4750K 2 4.00GHz

Indei Care 17-26006 @ 3 400Hz 5AGE

Imiel Core 17-5775C @@ 3. 30GHz T708

PrisMark Softwiie @ 20082021
CPU Single Thread Rating
Az of Oth of May 2021 - Hghor results reprosors bettor paviormance

Nt Core (7-6700K @ 4 00GH2

1Nt Core i F-AT90K g0 4 DOGHS

1Nl Cotw (7-2600K £ 3 ADGHZ
Inted Corm 7-57 796 §8 320Gz
Passitar Sufwarn & 2006200 1

CPU Value (CPU Mark / $Price)

Az of Gth of Moy 2021 . Higher resulls ropresant betley valoo

Imel Core i7-GT00K {3 4 00GHEz

Il Core 7. A790 4B 2 00GHE

et Co BOOK 3 3 A0GHT

el Cone (F-8775C ¢ B 30GH

Fuasflek Sufwire & 2008-200 ¢

L. 5. PassMark 3emo@gm®sbg domgdmmo Ggbdomgdols 9gwgagdo

099935 LOosm0o 0(33gds 3OMELMMGIOL AMex8303wr0 LobEGdgdol Jagsligdolsl. s8 ®mmL Skylake
90360M5MJoBHIGHMO0L  130MsGHIMdS  mzolohobms Haswell o Broardwell do3mmoMdodgd@@gdomsb
99005Mg%00m. 99-6 LBy FoMdmygbowos 3MMmEglmGgdol I EHodgEos 3gbRdsM3gd0. FHglEGoMgds
F9LOHMEgdMEos MYEHOoWwods SiSoftware Sandra-b asdmygbgdoon.

245



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

Multimedia Benchmark

Core I7-6790k oW Core I7-5575c W Core (7-47590k

10,36
Quad-float <8 FM A 8,132
8,18

Double-float <8 FRs

570,92
sinngle-float x16 FRAA 260,532
296,16

Ouad-int =1 ALU

Long-int x16 AVX2

395,11
integer x32 AVKZ 277 RE
301,7

o 50 100 150 200 150 300 350 400 450

L@, 6. MBowods SiSoftware Sandra-b Lsdoegdo B00gdMo GHLEOMJOOL F9I)00
3. sli33bo
A9bGH0M9dOL F99g00 5h39690L, HMT 3MM3gLMMGOOL FTMMZ0m0 bsfowol FomBomdol BOHEOL
3993900 dmmm 396H0Mm©do F9bgugdos, M3 Bomo IIBHIdOL vy MBEMM THDsMEO GHJdbmemyom®o
LOO@DYYJO09S A9B30MMIGOMO. Lodsa0M 3MmI30MGIMIdOL B3gMEgdM03z0 dMmTbIsMHgdOLm3ol Skylake
36m39LmOTo  HYoWoDHBYIMo  5HJoGHIIHMOICO  33¢0Wgdgd0  BodGHonMoe  FgMIRbg3gwos.  mIise
LSO 033Wgds  AMORB0IMeo  LobGgdol  Fgg3sligdol M.  Jqlsdsdolo  dgbbdsMzgoo  sB39b9dL
099@0dgEos  3md30mGgMgddo  Skylake  3GMEgbm®gdol  4sdmygbgdol  M30MmsGILMdL  [fobsdmmdgo
3Mm39LMOGOMb FgoMgdom.
@odgMo¢®s — References :

1. http://www.3dnews.ru/918182

2. https://ark.intel.com/content/www/us/en/ark.html

3. https://www.hardwarezone.com.sg/feature-skylake-unravelling-cpu-architecture-behind-
intels-6th-gen-core-processors

4. http://www.thg.ru/cpu/obzor_intel_skylake/obzor_intel skylake-01.html

5. https://3ddroid.ru/en/gadgets/integrated-graphics-intel-characteristics-of-intel-latest-
generation-of-video-cards/

6. Benashvili A., Benashvili G. (2017). Personal computer architecture. 3rd ed., I part Tb.,
"University of Georgia"

7. Mueller S. (2015). Upgrading and Repairing PCs. 22th Edition.

8. https://www.userbenchmark.com/

SKYLAKE PROCESSOR - THE BEST SOLUTION FOR MULTIMEDIA PC

Alexander Benashvili
sbenashvili20@gmail.com
Georgian Technical University

Summary

The article considers the main advantages of the Skylake microarchitecture compared to previous
ones. A comparative analysis of the characteristics of the Skylake, Haswell, Broadwell and Sandy Bridge
processors is carried out. Relevant benchmarks are presented. The advantages of using Skylake

processors in multimedia computers are proven. The same cannot be said about standard computers.
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06xm®Is53019eo dg@g30L GHo3d900l sbseobBo

9oe0bsb L8300, 409650 035608300
msulashvili@yahoo.com, ivanishvili.guram@gmail.com
Lodommz9wmb $gdbozdo »bogzgmbodgdol
®9bomdy

50b0dbmo  bsdOmdo gbdosbgds J3ggbol 39Mdm mvy LsdMegz™M™MdM  LgdBHMOL  0bgmEIs0Ewo
MBogOMbMGdOL  bsGolboL  aomdxmdglgdsdo. 00 59mf39390L GMIgeros  sOLYIMIL  EWILEOWIMIOM
OHMAMM0E5: 939960l Lodbg®™m  MLsgO®MbMYds ©s g3mbmdozwdmo 3Mmi3glgdol ©s33d 0bxrMMIszoE
©mbgby, ) s bgwolidgddwgmo Bod@mMgdo dgodergds sOLYPIMIPIL ©S OHMYME Fgodwrgds Fs00
3905%Y39&5. B396 8939309000 53 L30MbgdBY 35L¥bgdOL go39asL. S15g39 YIMHMGDdS FTob30wd¥Io 046935
900-g00 86038369 mzobal  3OMBEYIsDBY, OMYMOOEss  bLMEoswMo  0bgobgmos, Lowsl  3g3wg3ol
L593A39wHY 3913360m, MM LI MM 3WEHNMS YOIV 93¢9bsl SbEIBL, OMYMGE MEMRBOBIE0sG0
00000bsMg dmgzmgbgdbg sbgzg ol YLsBOHMbMYGdSDBY. ABbOWMos MLIFOHDBMYDsDBY  5GBl3THOLO
0683mM5300L Jmboli 3G:Mmdgds, Mog 0s30L FbMog 0fj393L 30dgH TgEHY3900L Tomser GHOLIL s LogMmbgl
ddbol d0bbgl 3O:MEgLgdOL LHmMo B0TsMMEYGdOm LgEsl.

153356dm Lo@yggdo: doBbIL3MMEILO. 0bRMOTs3gomwo MLsFOHMbMYds. 3089MTgBHI35. LOE0sSX GO
0b5069G0s.

1. dgLsgsgmo

909dBHOMbMwo  0bxgm®dsgool bMEol Mdsmwgbo  $Hgd3gdol  godm, AbMREoMIo OIS ©®OL
9600 vy HMRYMO 4563000l J399bol 0bBMOT30490 15305330l LOLEHITs LM, LMy 5Jgsb
200m30bstg 90dsBBos MM J3994bobmzol LfimMow dmMgdm 153005330 LoLEJIL seEgMbo@ogs o6
2300BB0s. Lobgdfogml dogh ao@oMgdmeo LHmMmo 035330000 3Mm0G03s 39BLsbMgMagL, J399sbsdo
063 LodgHodgm bogdosbmdol LE0TMEOMGBL, sbg3g LodbgMM MLsROMbMYBL. gl Mo 360dzbgarmgsbo
30033mbgbBHo  08335Mo© by 0yml  EdIWBLYdMWO, HMT J3g9bol 29630056 9dsL  ggfyml  bgwwo

05JU085@M. FLodsBoLOE M3BH0TIMMHI® EIEMWO  0bBMOTs30o  0bBOIBEHMNMIGHMOs  Jagybol
930bm3030L 245630050900 Jgs3mmbgos.

2. dotomso bsfjogo

5MLYIMBL 30096 F9BH93900L Modgbodg doMOMIO H030, HMIWGdoE M30L FBMH033093 BMm0Es396
J39¢0390L, gbigbos: Jugeol bs3ool dmbo@m®mobyo, FoLodsMmMdOlL MgbmemEool dMhmEmzmeo, 95369
36005, TCP/IP 30109@m3meobm3ol sdabsbosmgdge 99@g3s, Denial-of-service 30896-0ms3056bdol boby,
139606 gds, 35MmMEWOL FoBHIb3Is, LME0sW MmO 0bg0bgMos. gsb30bowszm Mommgme Jomysbl, Mo Bosbol
dm@obs 89dos s M5 Lfobssdgam VMbolidogdol Bs@sMgdss dgladwgdgero dom dgbsbgMgdrsc.

Sniffer 5ol 3GMyMsds 96 IMfgmdowmds, HmIglsg 9gydwos Jugeol bs3sol dmbo@m®mobyo. ol
390dagds 250mygbgde 0dbsl Mmam®mE ga0@E0dmo ol SMowga0@0dNMHo MMmbolidogdgdobmzol. Bmy
39000bgg3980 sLgmo  3OMAMSTGd0  BHIJuEHIOO 3mEOoL Fgyzsbom 0MFsmdgh, Bmyo VBOM EIb3gfowo
06¢9Hxgolgdom ©s IMo35¢dbMH030 Tglodwrgdermdgdom. dolo d9d39mdom FgaMm30wo 0bxm®Ts300l
Lo3MAzgBg 39gds JugeMo Bs3oOL  SbswoBo. Juga® bs3sdo Fgodargds smdmBgbow 0dbsl
0mdbdomadol  Lobgwgdo, JsMmEgdo s bbgs 3d603d3bgmgsbo  0bgm®dszos  GMIgeros  bdoMe
5900805350 ©s9g399> Jugerdo. dopswomobmgol, TELNET, FTP, SMTP gb ol bg®Hhgobgdos HmIegdos
©5d083M0L A5Mqdg 9dsmdqb.

90L535OMOOL HYHBME300L 3OMEHMImwo ARP (Address Resolution Protocol) godmoyggbgds Jugero@o
IP 9obsds0ronol MAC (Media Access Control) 90bs8560090%bg dolods®gdae. 0dobmzol, Gmad 3md30wEghhds
03MmEIL bb3s 3m3301EHgHhgdol sOLYdIMBOL Tglobgd Jugardo syxbHegbol ga@gom fmogdmer “ARP broadcast”
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0gboxgolb MAC dobsdsrmgdol Immbmgbol oBbom. 5ol 35bMbMdGE Fobmsb ghmoE Jugado Bs@omEo
3330939090005 5300056 05308 MAC dolsds@mb. ARP 065bsgl MAC dolisdsGml msz0b Jgd 9gbloghgdsdo
990003mddo 0bxzm®Tozool Ao@olagbegbsw. ARP Spoofing dg@g3ol 99dmbggzsdo dmmmEdmddgoo “ARP
broadcast” dgboxli 3sbbmdLYsdo MAC dobodstrmnol dosfmEadom. JugumGo 3md30m@gMo, HrMIgwbss
ARP dg9d 99bLogegdsdo sbgmo MAC 8obsdsdmo gdbgds ©@o0fggol obxzm®mdszool dsaogbogbsl Jugedo
0O MEdmgdgol dolsdsHmoo.

Malware Attacks 95369 300a®50s5, Lobosbm 3OMyMsds (0by. Malware) - ggzgws 08 3OHMAMIOL
Lobganfimgdss, HmIgeog 3owmdl 0mo3mgzml 356mbm s 96 LsbgoMmgdmmo 3bgdol Lsdmowgdom
f30mds  dubgzgM3wol  3m330vBHgmBg b 3OMmMmsds, GmIgwos JoBsbdodsMmms  sMob  dgddbogro
030Bsm30L, MHMI 536mb ITHT>MYOOL 3MB30MGHIOL 96 oldo sOLYdIME 0bRMEOBo30sL, FMmTHT>MHYOOLAE
05 5@. 0L FM0sBMYOS MMM 3 Jugeby o9 9@ 930l FmETs.

TCP Session Hijacking §o@0mopqb TCP/IP  3GHm@GHMm3m@obmgol  sdsbslbosmgdger  99@g3sL.
053053bIgEl  99dEos  IMZo0gMml  Jugerol dmboffogms 35393J00 s 2oabegbml  LogzwmoMo
35393900 Jugwdo. 993g3s 0ygbgdl TCP 35306H0L ©odgsdgdol doboliosmgdwgdl s dolo gobbmMEogwrgds
d9Lodgdg0s GMym®3 "three way handshake", sbggg 303006M0L ©IYsMgdOL OHM.

Denial-of-service 30896M-03oLbAol gOHM-gMm0 Lobg, Lool 0030odLLAJWO  (3EOWMBL Yobsm
06@9MbgH-Ogbmebo  domfizmdgwo, 6v), bgwo FgmBseml  dmdbToMgdgwl  3dmbogl 0bxm®Isigosby
P30mds. DoS 93930l y39wsBg 393M(39gdemo 13m®m8ss, MM 09350 (3000¢MBL 25sGH30MMMUs
Jugwo 0bgm®dsgoom. a3umOL Mo0dg 390-LsoGbBg Fglgwrs, Lso@ol dobsdsGml bsghgMm  0bEgMbyd
0M5HgMdo o 39439000 Enter 0owozl, 08 Lso@ol bgMgzghbg 0gqbegzbgds dmmbmgbs (Request), Moms
2450bLbSL 239M0. LgM3zgML gm0 JHMOOHMKYPSE TBMEME Z3BLIBOZOMEO HHMEOIBMdOL ImmbMzbol
50853905 b9, O™ v 1530 45 SBHZ0MMI3L LYMZgML 58 Fmmbmgbgdom, LyMzgMo 396 JgdwgdL
393960 Inmnbmgbols sd8s39d5L GqLsdsdobo 396 0boEs300 390-LooEb.

13960MYds, 50l FgEH930L BooMLobgmds GMIgeros godmoygbgds Jugedo dggmhmgdmwo 3m33o0vEgeHob
005 3mOHEHJO0L s M3gMHo3E0IEo LobEIIoL EoLeEJbs®. dolo EIHIsMIBOm dmMMmEHIMJdgEl dgmdwos
5500306l bgedobsfizomdo byMz0LgdoL sOLYIMBDs, Ao8mMoYygbml 3ma30E Mo Lol gdgdol bobwbEggdo
5 35000 sbToMgdom B0osbo B0sygbml 3m3309BHIOY LobEHYIgL. Jopdswoms, Port Scanning - 3m®Egdol
135606 gdoL Bgdzgmdom Fgodwgzs OEROBEIL M) G5 LgH3zoLYAL 0ygbgdl JubgzgM3ol Lob@gds; Network
Scanning — Jugwol 13sboMYds SMOL IOMEIEMES, HMIWOL OMLSEG bMME0YWEgds Jugwdo BsGMMIMO
303309390 900L  o0dmPbs; Vulnerability Scanning — oMol 3md3on@geeo  bobEgdolb b3sbomgdol
33GMBsEH o d94sboBdo HMBgwlsg 99mderos 499mg3wobml LobGgdol LobwlEggdo. o8 bgdbl bdoMs
000505396 03000Mb 5T0bOLEMIEHMOHOO ML Tgologwrmb s 93900 03395 Mo3056MO LolBHYIgdo.

Password Cracking s60ob &9d603s HmIgol d9d39mdomsi bgds 3mddow@gmvieo  bol@gdowsb
3560l Fo8s Moms ©oghdsmmb dmIbdsmgdmwgdl ©30(YgdIo 3sMmerol s0ygbsdo. 53 Ggdbogal
04969096 dcO®GHIMJdggdo LobEHgdado sMebobdioMgdmwo dgofiggol dobbom. dmmm@dmddgol dgodwos
3939bMl 35MME0m30L0 dogrgd0m 6 298Mm0Ygbml 53EBHMIsGHOO JoGgbzol dgdsbobdo, HMBgwls ,brute-
force” 9fjmqg0ds. MBE3¢gl G90mb3g93580 35MmMEOL 53 b3 LG b $E30wWsE JoloblzgEMo 3sHMEol yodm

bgds. 999300090905 YoIMHIMads 393535b30mm 35MHMOlL LOMMMEIGDBY, MG MBROM MMV, AOHAJEL0S
o d69ws sLTebLMZMdgEo doo ©939mgLos. LalivyMm3z9w0s 35MME0 89WAIPMPIL OO S 35BS
3bMadOLASH, F0BRMIOOLYD, Loliggbo BodbYdOLASD, FomgdoEH03Mmo s Lbgs LOTdMEMYdOLYSD, ToaswroMmo:
meet135!&#%*SEC

bmEosmemo 0bg0bgMos (Social Engineering) sG>0l bsgobol 3560391¢006Mm930b bgermgbgds.osmeommdol,
B™d0l BogBHmcmOl, 9805300, GYgwowol godmygbgds 30m30EIMwI00bxsmMTs00l bywrdo holisggds.
Lm0 06506960900 5GoLEEOML 5Bgbgh Msg3056m bsdzowm Lbobgls AsbgzgM3Wmsb. LmEosww®mo 0bgobgdool

3996035 ©98YsMmROMOos  5@F056EH  M30LYDIDBY, 39MHIM®  A5[Y39B0 OOl  Jorgdsby. 3FbmMdOWO.,
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MmamG3 cognitive biases. gacMgom {frogdwyero biases gobrsgom 9g3mds, B3mHgeo, dog0 50530560l G30bdo.
BLGHe© 53 93MIgOL 0ggbadab LmEoswr 0bg0bgemgdo, GMmIwgdog I bogergdsw Bgwdofigzbom gMH3393056
gLogmermy0sdo.

9393900 ®MIwgdoE 890dmgds Psomzawml dg@g30L 0bogo®mgdol bgwdgfiymds s6ob:

® 55305660 d969d5 gbmb Lbggdl MOl LmoswMo 0b0bgMool dsbolio;

® LME0sWw Mo 0b70bgMH00LS s Bobsb Ggbadwm BoMowol Joggbgdol oabm@omgds;

® LmEoowyo 0bgobGmgdo Fgodwgds ©sgdmdemb 873539 ©@obs3oMygdom oy 96 0gdbgds dsmo
dmombmgbs dgueegdmero;

® LMEOSW MO 0bg0bGgd0 0399090 dbbggM3enb AYMowo 5306935000
0683mM5300L 450:0536900L Lobsgzerme;

® 0ygbgd9b Mo ® Bgfimesls s mbmggh dlbggM3el sbdstgdsb.

5@ ™A 5G-OL LSOO 0bgobgMos 939d@wIH0?

® 56 5OBYGOMBL SO3IMODO FOMAMSTS 96 9fymdomdy, Hmdgos 50393l 505305690l
LMEos MO 0b750bgMooLYsE;

. HOWWO0s 503m35606Mmm LmEosw Mo 0bg0bgMmool d9¢9g3900;

® 5O SMOLYdMOL FGOMPYIO, HMIGOLYE 890D 03396 5ETF0BIOOLMEFOIE MO 0B10bgMOOLYD;

® Lbgs 09393900L256 oblbgeggd0m  s30w0s oo 003¢gdgb@EsEos, 53sLsb 0go Ggodergds
LOgOHPME MRLMEE FoBbMO g EIL.

LmEosmo 065069000l LsdoBbggdo bdoMsw begdosb:

® L530Dby MmEOHYB0BE07dOL 25903900l LsdbobMOo;

® JmdbIoMmxdgdo s 30gbEgdo;

®  M920LGHMsGMOoL s Help Desk 3g6Lmbseo;

* 5996039600 FbomsFIMOL M3gMoEHMMYOO;

® LoLB9dMHO 5EIOBOLEHMOGMMYDdO.

bmgosmo  0b70bg@ool bsdo doMomso Godo d90gao Lsboom Tgodwgds  fo®mdmgzoyobmon:
50053056%g  ©I81dbgdo  LmEosw Mo  0bgobgMos (Human-based Social Engineering) 0cmo3mggdl
0683mM5300L  50053056g0Mb MIsem OO MJdggdom. olbobo 094gbgdgh ssdosbgdol bmdsL, dodly
©5  0bog™Mabmdsl;  3m3309BHIODBY ©RdbgdMmo  bmEoswmo  0bgobg@ool (Computer-based Social
Engineering) ¢030 049690l 3m330v9EH96Ohme 3gdbmermaogdl (Phishing, Spam mail, Instant chat messenger, Pop-
up window attacks); dmdo@wHbg s53dbgdo bmEoswMo 0bgobg@ools (Mobile-based Social Engineering)
3030 049690l IMdOEIWE 53¢00353090U.

3. qslizgbs

Lodmemem x5890, 30dgMMLIGOHMbMgdOL LoLEYIs Ls3zdom© MMABOBYOMWIE© s JoToMHPWWO©
3MbdomboMgdls — 86003bgermgsbo  bsdoxgdo  0ydgds  Fob, GMmamOE  3sOGHbom®  J3qybgdls o
™mOob0Bs30gdmb, Lgzg 39O LYJBHMOMD  MsbsFIOMIMdOL  Lygombgddois, MvPiEs  ddogo
39960m@Mma07MH0 3OMYMILOL 3350335¢?, 0HBMHEYds 3mEHI6E0M TMFobssmBIRgms 3039MHTGLAWGOEIM-
09903. 9999b  250mI0bsMyg, 3089MLOZMEY MVMgLs© LHMIBI® s 8339000 (335¢g0SO  LEGOHMS.
(300090905 3009MNMLIROMbMYdIOL  MHMErol Msb30dEYZO W A3BMES  3MEJBHOMMO 093330
LobGHYBsd0 s 35OGHBOMOMPIMIB 339 9OLYIWO obSTIOMIMBOL For™To390s. B3YE0IOLEHMS OO
Bsfoaro 3315353 B3g3G03Me© MYMMIOL sbenem 8mdsz35¢do BoMmmMAslid@sd0sbo ,,3009Mm3ob“ Ho@dmgdols
39LodgdMBSL, 0Izs FBIMPO LOROMHYJBIOL FoMZolfobIdEIMdS 39090, ELILBEVIMOOD
300960bIBROEMBMGOOL LobEBYdsdo Jodobsmy 33wowgdIdo 3bosEYMABL M3Ws(33000 3MH0BE39d0L LfmGo
0085600000 3630m56gdsL o 0585950 Fg0odgds 00g35L, GMT 58 LBIOMPo Jowfgmewo [omdo@gds
159 FS3EM MBGOMBMYdOL MHBEOHB39wYMGBOL JOM-9OH0 93500 Lofiobs®os.
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ANALYSIS OF TYPES OF CYBER ATTACKS

Malkhaz Sulashvili, Guram Ivanishvili
msulashvili@yahoo.com, ivanishvili.guram@gmail.com
Georgian Technical University

Summary

This paper responds to the improvement of the quality of information security in the private or governmental
sector of the country. To the challenges that exist today such as the military security of the country and the protection
of economic processes at the information level, what obstacles may exist and how they can be solved, we will try to
provide full answers to these questions. The focus will also be on one of the most important issues such as social
engineering where based on research we conclude that social culture has the greatest impact on both current events
in the organization as well as its security. The problem of lack of security information is discussed, which in turn

leads to a high risk of cyber-attacks and threatens to move business processes in the right direction.

8993300009Md00Md5 VS 3m33mboE0s

9w 3oBghosdy, 565 Fot39w 33000
gachechiladze_lela@yahoo.com, ana.margvelashvili@gmail.com

LodoMmM39wmb G9gdbozmemo MboggMbo@gdo
M9bomdg

§om3myqb0mos d0bsG Mo dgdboli sEaMmMHOmToL 3MMYMSTMO HYs0DBsE0gd0 Md0JIEHDY MmM09b-
G090 Java admHma®msdgdol 96sBg sdm3009d9wo 3esligdol, 898330MGMdOMMBdOL BbsdgbEMo
360630305 s 3MB3MBoooL §egdgbEgdol 4odmygbgdom. 6583969805 3esligdOl 0gGsGJoMwo LEGHMIG)-
6gd0Ls s 3MI3MBoooL  gugdgh@gdol IgMfigdol b0dmdgoo s Tomo OHMAMOEG  BFOW-3ow3), 0bY
9HOMI0350 35dmygbgdol dglodegdEmdgdo.

1553356d0 BoGyzgdo: 063583LvYs30s. 30EodmOBODHT0. BLEGHMJE0s. 383MBOE0s. dBobsGmeo dgdbs.

1. 9gbsgsemo

Loym3gmomE (36Mmd0wos, HMI MmdgdEby MMH0Y6EH0MIBMWO I3MMAMTIOOL JoMH0MO© 3M0bE039dL
0993300069M0000Md5, 30w 0dmOHBoBT0, 06358LEs305 s BLGHMOJE0s HoOdmoyqbl.

063503Lv9e05305 997ob0BTos, HMIgEwoa 3L 03 Imbs3gdgdomsb 93538069dL, HMBgugdBya ob dsbodum-
@woMgdL ©s MmMm039 3MI3mbgbEL a9y Bgdmgddggdols s MbYBIMMZM FodoMm39gd0LYsb 03ogL [1]. 0b3sxn-

250



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

bmEs30s 993300000 25630b0wMmm, MHMYMOE 93930 39MLO, MMIYEoE 3EL s Imbozgdgdl 0EogL 53
2390LOL 49O 5OLYdIEO bbgs 3MEdOL JogM Ms30LYYRIEO (5M3LBI30MIdMO) fi3MBoLYE. AoMLOL Jos
3bs s Imbs3gdgd by famds 30 835365 3mbGHOMEEYds Fobobfat gobloBrgmwo 0b@ghggoloom. ol
L53995¢gdL 235993l Jarsbiol Mmy03s 0bFIMHBgoLOL Fg9(33¢IWsE 56d FbmEmE 893(335WMm, 56599,
50530MHMM5Q©, 3033500 MB0YJBHJO0 M1LHMEOO 458MmYgq69d0LYsb.

3m¢0odmchxobdo  (dgMHdbme© 60dbogl 365350 FGMOIL)  gbss M30Lgds, HMTJoE Lodrsegdals
3359¢93L, gHMo s 03039 0bFIOBgoLo dM30Ygbmm dmgdggdoms bogMmm 3wsliHy

300dm®mx0bdob 3mbEgnEosk sbgmo gMsbom s0figmgb: ,ghmo 0bEgmggolo, GMsdwgbody dgmmpo”
[2]. gb 60TBogl, BT ILodErgdgE0s ©s353MMgJBHMm bLsgOMM 06GHIOBJOLO MMMOINHMN35380609dE0
009090090900l XaBoLIMZ0L. 15900 J0EAMT00 FJLsdEgdgEr0s 3MMyMsToL LoMomweol T9d30Mgds, 3obs-
0050 gH ™0 s 03039 06EIORGOLO 250Mm0Ygbgds LogMmm dmgdggdgdol 3esliol smbodgbolismgob.

®0099dBHbg mMH09bEGH0MYOIO IFOHMYMTJOOL JHN—gH M B3wbsTI6EHWO 369050 398330MYIMOOMIMDS

§9680539bL. 0l Lodrsegdsl 43533l 893Jdbsm 0gemsMJoo 3sliogozs30gdo. 399330MIMIOMMBOL
399myg9bgdom  dgodergds  9930099853m0  Loghom  3eslo, OHmIgwog  oblaBgmagl  gMmTsbgmmsb
053530060900 9ugdgb@gool bs3mgdol LogMom Bobsliosmgdgdl. d9dymd gl 3asbo d99330MgMdOM
3900¢9d5 00Mmb 2530gd00 MRMM 13xE0SWOHDOMYIMEDs 3¢slgdTs, HMIJLW ML M300MmgmeE o0sbl
0530L0 96035¢MHO JobolosMYIWGOOL sToEgds F99degds.

®009dBHBY MOH0gbEGHMIPOWMO I3OHMAM3Yd0L I60T3BgMZsb gangdgb@l sBLEHMsgE0s FoMmdmaoagbl.
DMA9s©, 50530560LMZ0L  sTsbslosmgdgos Moo  Gmzmgbgdols s Md0gIBHOoL  HoMmBdmagbs
3VBEGM300L g98mygbgdol aBbom. Moglo 360d36qwMds SBLEHMJ300L LMo mbol d9mBggsl gboFqds,
50996 5B3LEMJ300L doe0sh Fomoero Mby Md0gdBHOL BgMgwg s0fgMsl 3395dcg3L, M3 LETSEGdL 56
9m23399L LHmMs 9m3zsbobmo mdogd@dol J3g3ol 8mEaEro®mgds. sBBEMad300l doerosh sdswo mbol
390mbggz0do, dmEgwo Ls3zdom@ Mo sdmEol, bgds Tolo YEBIWIO0D  FOIGHIOMMZS, M5Td3
Lodmemem xsdd0, dgboderms dobo godmlogaoMMmds A9Bs30MMBdMU. sBLEHMsd300L godmygbgdol sz
153995¢gdL 09O 3¢ol0B03o30J00 [FoMTmMoyqbl. ob B GISL 35d3L A3505MEH0Z3MM OO
LobLEgdgdol 1gdabEHogzs (B0bss®lio) om0 BMRTI6EHIVs© FoMdm®gbol (oymaol) bom, GMIwWwgdoig Ls-
05635350 MBOM 503000 0gbgds.

00bgo35 00doLs, MHMI 3MI3MmBoEos 96O Asbobowgds MHmamOE Mmdogd@dbg MmOogbEoMgdero
3658900l 361063030, 0l 35063 153ToM FIWSZMHO 15T¥YSEYISS 5TMY30©JOJO Jesligdol gOHmTs-
690396 ©oli353006M9ds.

5023950500, 300630M9H*90 5dMEsboL gowsHYy39E 0ol M™L IMTbTsMgdgero 399330MYIMBOMMBIL S0MHBY3L
0¥9 30030D0E0sL, gb Jobo A5sLoHY39E 05, bewm Bggbo dobsbo - 53 MmMo LoobEHgMgbm 0blE®m+dgbE ol
390056905 2obE30 MB0YIBHBY MBH09BbEH0MIOMO Java s3HMmMsdgdol gbol 3sdmygbgdols dopaswomby.

2. do60mMSEO bsfjogro

36Hm39LL, OOl J9IYAO© GO0 Md0YJEHO 009dL Bgmeol M30L9dgdl, 899330MYMDdOMMBS G gds.
9l 3600369wm3z5605, ©oyob  990933000MHGMBOMMBS  MBOWDZ9YmRL  0gMsMJonwo  3eslogolsEool
3Mb3983E0sL. 09M5MJool  2sdmyabadol 45M93) MOMMIME0  Md09JEHOLIMZOL  (3bos® MBS  sofgmml
94395 dobo M30Lgds. 99033000MIMB0MMBIOL 2odmyqbqdom 30 Mmd0gJEHOLMZ0L Mbs sofgdml Fbmerme ol
®30L90900, OMIWgdoE 296Lb3zs390ME0s, 5B Mog ol MbO3oEMOHMBSL gobs3oMmmdIOL  Jewslol dogboom.
®309JAHL d90dengds 9909330MIMBd000 3505939l LagHmM 5EGHMm0dMEHIBO0. 3Esligdol 0gMa@dool J3gos ©mbol
9393w0bo  999330MJMd0m 00Ol Ymgzgeo ms30L0 dmdIEo JaEsbiol sEHMOdWYEHIOL.

Java-l G9@0obmermyosdo d0mdger 3esll bm3gMamslo ghimgds, bmam 09933300609 asll 3o —
J393¢0sb0 [3]. ol L3gMH3EsLOL L3gEosEHOMYPdWO 39ML0sS s F99330MIMB0M 00IdL bM3gM3Erslol
3096 35BLBOZOE gggas F93Mb s MToBHIdL Lo3MMsM, MB0 oMM gargdgbEgdL.
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30030500 M HBOHMB3gmygmBol MsdEgbxgmdy 2s9mygbgdol gem-ghom Lodrsmgdsl 3mddmboEos
§6800y9bL, obvy gdmbgagzs, MmEabsg gus mvg ob Juobo gegdgb@Egdol Laboom Lbgs 3wslol MmdogdEHIdL
dm03ogL.  MHMEILsg Md0gdEHo dgol Imddggdol sMgdo, dobo 3mbLEHMMIEHMMOL 53EHMToGHIHO godmdabgds
bgds. md09d@0-9¢99963900 Hobolifo® swfgMowo sbd0dgzmmdoo 0gdbgds, (s s®s 08 sbdodwgztm-
000, HMYMO3 FoMMmEygbowos 3MBLEOMIEHMOMOL 9ergdgbEgdol 060E0swoBsGMOmMs Losdo). 08 gdmbgggs-
4o, OHMmEQLsE Md0YIEHO Fobobowgds, HmymMi Lbgs 3esliol dmbs3gdo-9ewgdgb@o, sl 9gbsmRMbgdmwo 5J3l
M3 gds 900sMHNML 00 3esbol §9360gdL, HMBEOL Md0gIELE 030 FoMdMoAIbl s 5353MMWWsE Toliby,
03 dmbs390-90gdgb@Gby, 90ToMmmM30L MBS gdargzs 08 JErobol ™md0gdBHIdL, MMIwol dmboigd-

9999bBLE 09350 Fomdmoagbl.

3033mboEools s 39933000M7MB0MMIOL d9sMgdol dobbom 3mb3zMgE Mo sdmEsbs gsbgobowmm,
0903 00035¢0olobgdl gHmysbbmIowgdosh dsbogdo dobsMwo (MOGMBOMO) dgdbol seoym®omdom
LsFoOHM 9erqdgb@ol 8mdgdbsl HMmyMEmE sdMw)30IdJo 3esbol, 81939, 3Esligdols 398330MIMBdOMMBOL
3063030l s 8990ymd 3m33MmBoEool gergdgb@gdol godmygbgdol yBoo.

306500056 36mdoos, HMB B0bsM¥eo dgdbol seamMH0mTo BOHEIEMBOL 96 3egdsmdol dobgwzom
3s1030L Fobolfo® obaMolbgdsl BMmombmal [4], sd0@ ™A yzgus 3MHMAMdMe 3ndo Fo@dmmagbowo ag35J3L
351030l 993963900l ObsMOlbgdOL JMHMO s 08039 IgoOMEO.

/== @olhobgo_1 ---s809300989¢0 3¢736980
package ourproject;
import java.util.Random;
import java.util.Scanner;
class BinarySearch{
int size=15;
int a[]=new int [size];
BinarySearch () {
Random ob=new Random () ;
for (int i=0; i<a.length; i++)
ali]=ob.nextInt (80)+10;}
void print () {
for (int i=0; i<a.length; i++)
System.out.print(a[i] + "\t");}
void sort () {
for (int m=1; m<size; m++)
for (int i=0; i<a.length-1; i++)
if(a[i]>al[i+1]){
int t=al[i];
ali]=ali+1l];
ali+l]l=t;}}
void search () {
int s=0, low=0, high=a.length-1, middle, key;
Scanner ob=new Scanner (System.in);
System.out.print ("\nKey=") ;
key=ob.nextInt () ;
while (low<=high) {
middle= (low+high) /2;
if (a[middle]==key) {
System.out.println ("\nIndex=" + middle) ;
S++;
break; }
else if (a[middle]<key)
low=middle+1;
else
high=middle-1;
}
if (s==0)
System.out.println ("\nNo Solution");}}
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public class OurClass {
public static void main(String[] args) {

BinarySearch ob=new BinarySearch();
System.out.println ("Current array:");
ob.print();
ob.sort () ;
System.out.println ("\nSorted array:");
ob.print();
ob.search();}}

/== ¢olhobgo_2 ---393330009028000085
package ourproject;
import java.util.Random;
import java.util.Scanner;
class BinarySearch{
int size=15;
int a[]l=new int [size];
BinarySearch () {
Random ob=new Random () ;
for (int i=0; i<a.length; i++)
ali]=ob.nextInt (80)+10;}
void print () {
for (int i=0; i<a.length; i++)
System.out.print(al[i] + "\t");}}
class BinarySearchChaild extends BinarySearch{//d99330009 3¢sbo
BinarySearchChaild () {
super () ; //L39MH3alol 3MBLEGNJEHMOOL godmdsbgds
}
void sort () {
for (int m=1; m<size; m++)
for (int i1=0; i<a.length-1; i++)
if(ali]l>ali+1]){
int t=al[i];
alil=ali+l];
ali+l]=t;}}
void search () {
int s=0, low=0, high=a.length-1, middle, key;
Scanner ob=new Scanner (System.in);
System.out.print ("\nKey=") ;
key=ob.nextInt () ;
while (low<=high) {
middle= (low+high) /2;
if (a[middle]==key) {
System.out.println ("\nIndex=" + middle) ;
s++;
break; }
else if (a[middle]<key)
low=middle+1;
else
high=middle-1;}
if (s==0)
System.out.println ("\nNo Solution");}}

public class OurClass {
public static void main(String[] args) {
BinarySearchChaild ob=new BinarySearchChaild();
System.out.println ("Current array:");
ob.print();
ob.sort () ;
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System.out.println("\nSorted array:");
ob.print();
ob.search();}}

/== ¢olhobgo_3 ---300302bogos
package ourproject;
import java.util.Random;
import java.util.Scanner;
class BinarySearch{
int size=15;
int a[]=new int [size];
BinarySearch () {
Random ob=new Random () ;
for (int i=0; i<a.length; i++)
ali]=ob.nextInt (80)+10;}
void print () {
for (int i=0; i<a.length; i++)
System.out.print(al[i] + "\t");}}
class BinarySearchChaild extends BinarySearch{
BinarySearchChaild () {
super () ;}
void sort () {
for (int m=1; m<size; m++)
for (int i1=0; i<a.length-1; i++)
if(a[i]l>ali+1]){
int t=ali];
alil=ali+l];
ali+l]l=t;}}
void search () {
int s=0, low=0, high=a.length-1, middle, key;
Scanner ob=new Scanner (System.in);
System.out.print ("\nKey=") ;
key=ob.nextInt ();
while (low<=high) {
middle= (low+high) /2;
if (a[middle]==key) {
System.out.println ("\nIndex=" + middle) ;
s++;
break;}
else if (a[middle]<key)
low=middle+1;
else
high=middle-1;}
if (s==0)
System.out.println ("\nNo Solution");}}
class Compo{
BinarySearchChaild obj=new BinarySearchChaild() ;//3md3mbogos
void general () {

System.out.println ("Current array:");
obj.print () ;
obj.sort();
System.out.println("\nSorted array:");

obj.print () ;
obj.search();}}
public class OurClass {
public static void main(String[] args) {
Compo ob=new Compo () ;
ob.general ();}}
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153039 3OMAETol TGbEMErgdol F9gago0 JMmO ©s 08539 Lafigobo I60T36gwMdGdOL O™, (3bowos
9OmLS s 03539 LadmEMmem F9gAgOL 335dw93L, HMAYELSE J390mm Fomdmoagbowo Lsbyg odgb.

& Corsdlz § AR SNEF
<temnated> QurCls [lave Applicabion] C\Program FlesJzaljre1 83 T\bin!avew.ez (un 13 2021 7013 AM)

Rogarg St
CUrrent array.

5 1 L Lo ) 78 1 53 7 q ) £Q
g2 y 17 37 58 58 74 4 15 9 35 34 33 59

a3

Zl
P et -rr
Sorted array:
1 M

Ll

A A
a9 3

-
I
pr;: 4

4

Index=5

3. sls33bs

596050, 300gdmo §90ga900L Jobg300 8930005 ©3513365m, BMA B396 F09H I3MMAMHTJOOL
9bs Java-bg 9989853900 36:MmyM59900 ©s8Mm¥Y30009d9Mw0 3eslgdol, 999330MIMd0MNMdOL 3M0bE030Ls s
3033mDoEool 9egdgb@Ggdol gsdmygbgdom Fomds@dom §9y39@L obdme sdmEsbsl bsdogg gdmbggzsdo.
bowm, 099 H@IgEo HooBsEos 259moyggbml, gl ImdbdsMgdeol sMhg3s56Bgs ©sdm30YdEo. 39M3M,
3wslgdol 0gMHsMJoreo bEHMWJGHWOHIdOL d90mb3zg3580, 3OO, 0l 398330MHIMBOMMBOL 3H0BE303L 0Tt
053, bnwm ©s9m3000909w0 3sbigdol 90690006 ©alis3ogdoMmYdWIE - 3nI3mboEosl.
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3. Deitel P., Deitel H. (2012). Java. How to Program. Ninth Edition. Prentice Hall Education (Pearson
Publisher).
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INHERITANCE VS COMPOSITION

Gachechiladze Lela, Margvelashvili Ana
gachechiladze_lela@yahoo.com, ana.margvelashvili@gmail.com
Georgian Technical University

Summary

The paper represented software implementations of the binary search algorithm on Java object-
oriented programming language using independent classes, the fundamental principle of inheritance, and
elements of composition. Examples of combining hierarchical structures of classes and elements of

composition and the possibility of their use both individually and jointly are shown.
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Py300do 30358060900l 3065EHIMDdJOI0 S 0530190YM)d9d0

bLMROZM AMAME5dY, 5356 MmIobsdg, o053 Fo0T300
s_gogoladze@gtu.ge, t.lominadze@gtu.ge, m.marghishvili@gtu.ge

LogdoMm39wmb ¢9gdbozmemo mboggMbo@gdo
M9bomdy

§93080 3OHMPM580Mgds gb SOHOL 3OMYEMTMo M HBOHMB3gEymBol 993933900l Bgdbogzs, Lswss mMo
36MMM590LGH0 343M0-339M© Fdomdl 9O 303099BHJM5E. ¢3965L369e0  3gMOMEPOL 256353 MdsTo ol
209mPBbs, HMaM 3 9339JGG0 FgmmEo, MMmIgEoE JIbol Jowswo bstolbol 3GmyMmsdww MHBOHNMB3gLymRsl,
bbbl 3mEbol 4oB0sMgdl 4bEdo s 3MMEMIGHOL 3MWIIGOME BEMBSL MFYmdL bgwb. A3gbo 331930
15310096 2503000 gdsDBY oYMEPBMBdOm 5839690, M) MsdYbs© 9x39dGMIM0s fyzoTo 3HMYMsToMgdOL
09000, MMAMOE Lomazoly, s15939 OLEAEBEOMMO Lfageols s IMTsmdol 3Gmgudo.

1553356d0 Lodysgdo: Fyzowdo 3MmyMsdomgds. olEbEowmo bfjsgwrgds. Driver. Navigator.

1. 5 560L {iggomdo 36HMyM30MHYds

f930do  3OHMaMsd06Mgds gl sGOL  Joymds, OGMEILSE MO0 3OMAMmToLGO  IMTsmdl  9Oo;
303099300056 9M10508539 9EMOH0mIbY, OBH0bBY 96 3HMYMTME I35 GODY. gb 3EMogdG030 drrEe
Jangdol 206353wmds80 @olobgmgdwos, GMAMOE Aomdxmdglbgdmwmo 36MHMmAMmsdmwo »bevbagwymgol
399853900L 2Bo @O @OHMOL gx3gIGNIMo© 35dMmYgbgds. MmMoYobsmo s 3MHMENMIGHOMWos dEG3LOL
»1930d0 3O MyMsdoMgdol” 0953 (09993s, 300390  50JI0M-5M1M30MbINMH0s): d9Bo©
d0Bobdgfimboos 3OHMaMsdMwo 3mol  dmEgdeo BMLadgbEHOL sddsggds begdmEIL 3MMMmTOLEHMS
$930¢0b d0gH 9MmOOMMES, O 3nI30EIOMD, JOMNO Jsgz0sEMmOL Asdmygbgdoom.

GM50E0MWOE  3OMAMT0Mgds 06030 MMo  LEGHOWOL LsdMdsm@ 00Egds, dglodsdolbo
36MM590LGHJOL »FoMm s IMEIDBY IMMYGds s ol gx8gIGNIMMdT0 MDD, 3BIMYMSOLEGHMS
Bofoobomgol  Gogdgwos  d9fyz0wglomsb  ghome  3MTsmds, o@D Tsmo  SHBOHO®  3mEo  sOOL
39OLMmbsmEmo s Lbgs 30MHm3bgds oo 3MFomdsl  goxqgdbgdl s Tggdbol  3GMIgIgdL  Logddol
3MMM0b53006056  ©s393d0MdOM. 3939 9M99B9JGHMM®E  §odmoyyemgds  s©bodbmwo  doamds
3969%96g00LmZ0L53, M3ABsE 031056, MM gb SOl OMOLS s MHYLIMLIBLOL "BEIbAZs”. 1939 SOLYdMBYE
§5893960 3MHMaMsdolBgdo, MMIgdLsg dmbfimbo  fiygowdo dxdsmds, GMmamema dvog Mgg0ddo, obY39
3960MEOYIE5 OEO JMENYEMdOL 30MmgdEgd0sb TmTomdolob.

MO0 3 M3965L3bgwo smfiergmwol 33agdgdo 5B39690L, Fyzowdo 3MMaMmadoMgdol doymds SGoL
9O®-gOm0 bo39mgbm s IBIIGHMOO bs 3MMYMTIMo MBOMB3gLYMBOLLMZOL. 9806900 gPrms©
035096 3m@ob FgLsgdgbes® ,mM0 SiGMEGIL JHML® FgMMEOMm. 500 baMolbmMdMO30 dohzgbgdgwro:
3mob Lods®EH039; ©39M9Lo  EODBS0bo; bs3wgdo F93mIndo; 653wgd0 IBHIMKRGd0; 3MIGMEOEHMWO
Lsdmdom AoMgdm. Pyz0@do F9domdoliol 3OMaMToLEJO0 gOMTbIPL FodM300gdL MBosMdYD. Fo00
JONMOW030 doerolbdgz0m 300 bgds MBOHM EIHZgTowo, BoMGH0350 90Jds0 s 390090 EOD0bOL.
39Bsmz90oL{0bgdgE0s Fyz0gdol sHOMS Lbgoalibgomds, 350500l dmdgb@o, B3gbo sBOom, s0bodbryro
36598399BH1M0 29330L 5GB730L Tobll 5d30MYdL.

9O® 300830 GHJO5D 3FomdoL 30106303006 45dMIEObIMY JOHM-gMH00 3OHMAMSTOLE0 59930 JOMS©
30986 3MMaMsdMw 3nElL 964 sMOLb "ddpmeo" (Driver) dgmeg 3o sl 035yl 593690L sbvy
§960my3000990s ,593306390ob" (Navigator) Hmendo.
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dgLododolo 9930maol AZqd0L 5EdIMMBY, M3 dgdobozMmolsg LogMmdbmdws dEoMmEIds.
05000 g 3MB0E0GOO o0 MOl IMET030, 0LOBO 5EAO0EYOL HBI0MmIE IbEMGd0m LossmTo JOHbgEr Mbs

(33%0b79b (3300 gdol LobMng Mo MJds bs odM30EJINE0s Lsdwmdoml bobyMdwogmdsby) [1].

——r OBAIOHIGHHIGON
IO@OL Gt e
Bdmmann (Driver)
Ifhmenddo

36goonpdrcre
bz badoo
258m
Ihmahal8neno Eosmman
BMn6ismmumas AHeagMdoero
- JOWpO
L3guowngaanydo ®@a8330M3303ma
(Navigatori)
Oobsobo —
LGS -
b W slabas
Bob.1

sbgoo  499gds  bgwls  Mfymdl  4mbol  dogbom  MOHDOIOHMPsRJOL,  3MegdBozol  $3¢gdol
339¢0%3035300L 535¢0¢gdsb. 5356 gloderms, 505653 gds 96033690 mg560 9x39JE0 IMmoEsbml, 30Mg OO
3Mb63M9GMo  36m9dBHol  MMMWI©E ©d BLOMEYMROWo Lobom  gobbmMEogwgdsd. fiyzowgdol doge
Q30059905 byl MHgmdl 3653w 0 30HMEJEHOL 30:¢9dGHOMO BEWMBLOE, Mo LogM oM FoMToEgdol
9000-900 LOFobMs. 3OMAMHTOLEL bbgoalbgs 430w msb Imdomdols 39339mdOm 3MMyMsdol Lbgoalibgs
Bofogdol 9949bsdo Mgl Imboffoengmdol domgds s dgledsdobsg, dsl bsFommgdol d9dmbggzodo dogrwydl
530L 5397 500ML 36MgdGH03930L Fg@sbs ogeo 3GrMAMmsFol FoliBESd0MSE 30.

56 23O 339MH O  53MMHM™  SbodYEIOIOL AL gMbdo. LolMzgmos 306039 gBHe3bY
5bo@dYgdL 3960 2o53bmb  LodMGoml 1B3g30B03s @S FoBbgdo. M) 396 bgdbgds 3Mb3OYBHMwo
1530bgdOL sblbs GHMooEowMwo FHom, Tgbsdergdgaros MomMYMeEro Jomsbo FogdogMml AsdMmEEO
139(309¢0LAGHL, MZOEYMMO 5©936mb dobs IMTMdsl sdom ol 0dgblL dg@ 3Mm©bLL, gHosMGds 3BIMTgLoMbools
2990m30wgdsL, 13900 9633935 BsdMTomb bdg309303500.

30039 9Bs3®g ol dgodEwgds  odbToHol HMEL SLEOHWWIdEIL, bMEwm EOHM™s 256TogEmdsdo
39degdl 0oMgdeo §zwowol dg@obsl bgwrddmgsbgwol Loddosbmdsdo. dob 9909y o3 dmbgds dobo,
OHmamm3  b3gEoswol@ol  d9@-bogegds@  Bodmygsodgds, M30Jdgwo  3w)dsmdol  Lsfyol gEe3by
LobiM39e0s ©sg35ml Bo3egdo Ladslvybolidygdwrm boddg s 0894mxngdmEal dmdogo dmbo@mmobyol
d390. beoerm dobo 3m8smdol 99099000 458mIobstg dmbgls Jobo MobsoMgds. s8sbmsb 860dzbgermgbs
0093958605 565350069@MM0, gHNEMBY060 36H0B3030L IBYMAZ, MoE 30M39w MHogado byl Miymdl gmbools
9026000 MON0IONMBOL o0MT3909L, 3000996035300L5 S 3MMBILOMBsEOLETo F0TSMMNZOL FodsMEH0Z9d.
50 Jdoymdom, T9gsMmgdom IBSWOo Mbaol b3gE0solE0, ™MWMBbEsE SbOEdYEs, bosmws bgwsgL
390m30wo  3OHMAM5ToLEOL  3vgdsmdol  L3gEoxogsl, Msg dolo  dMmaglbowmo  Foblbgwol ghHm-ghom

360939690396 s139dBHo d0a39860s.

Bygocny®o Sndomds 299M300b39000 ©oELEHWOOEOs, HMI
133:/, LodMomE  3OHMYMsdobBms 93%  3Toymzowos
60°2 f930do ddmdoo [2].
40%
20%
0%
ﬂ xSbyo =] M]
6sb.2
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6830@0 3&)("}66)0806)060 b‘:j@bG NGO obgogoaeysarp®e Eo3GmgMmalgds VS Bygoamo o3Gmgmolgds
60dbogl  mbxgH  TgBo  @OMOoL  botrxgob. 200.0%

150.0%

9909309g00 0530560 306390 O35¢JOIBY i
60%-0m  3g@ ©OMb  botxeggb  g0MY 50.0% . .E

0.0%

060300, 9gm®gbg 20%-000 IgBL ©s 3Gmg &8s 1 3GmgHats 2 3GmaHeds 3

dgbodgbg  10%-000  T9g@L.  bodwomE 30

[I:l obgogoenscon@e Ml Sygocee I

9d0Bbg@0s 15-%-000 3930 OHMOL botxgs [2].
6sb.3

OMOMNO B535MR0L Lo ®AbMds F9930Mgds 45dmf)39wEos 3MHMYJEHIOI S FTMEFEOEGdOL
2300085390000 s 99300l ©s33930L sEdsMBOL F9d30M9d0m. bsmgwos MMI Jg3mIol 3900l
3EdmMMdS 153domE I30MYds FgxngMbgdol dgdmbggzsdo 30 WBGMM doMmEGH0300 dgamdol 3m3zbs s dobo
2500bFmOgds [2].

93569 3060Mmdgddo, MmEIbsg  LEdLEbYMGOOL  WIMIZEgbMds  LobEgd0Ib 035m0
©oLEGBEOMG  M970800, SLgm  LoGvsaosdo  9gBo  860336gmmzsbo  bgds, ®MmI  3m83560900s,
®965896OMAgms X3BJOTs 96 ©939MRMD MEMRBOBIF0MEO JMNWEHNOS, XJMNBIWOo FMTsmdob MbsGo o
653 00535005 56 Jmbgl 3MmEboLs s 2sdmEowgdol gho b Msdgbody Jsw®do 3EgbG®MswobBgds.
dgbododolo Pair Programming 96M0-g6omo 153299mgbm  3s8mlisgowos  3Gmy®medobos  xa53gdoLsmaol,
oLGBEoMe Hg50880 30 ©FBHJO0M BoFoMms  936MboL 2H0sMYds s LOMo  3MmbGHGMEOL doEgds
05933060390 obmgol(Navigator), bmm ©sbs@hgbo doamdgdo ME3wgeo MGbgds.

9L 99O X AMBIOL LodLoEgdol 5deg3l, JoMEH035 F9dEmb, HMYMOE sbowro M9BsTIMMIEgdOL
“On boarding” 3Gm3qL0 5939 sbsew 30MMEHYOdo IRMHMZ0Wo 3MEDBOLY S YOTIMEFLOWGIOL A5BIFOGdS
06 0565d9MMIGDBY, o3 LodMIsZW M OO 0b639LEHOE0s 046905, MMM 3MB3sbool, MHmIgwoa Mgl
03936 3MboL 396@MW0HYIOLYB, 96 Tobo go0bogdoLash, Mo yzgmsby bdomo s ddodg god@os
5658860HMmIgemms  OHMGHo30900L 96 Fomo  490bgdol  Fggao  ©sMBgbowo  JmEyMsdmwo  3mEo,
MBOH6390YMRgd0, MHMIYEMS SEAMOOMIoLS S F0bss®LOL goMmbgzs 9306 Wfiggm sboew, 56 Lbgs
965996™AgdL. sbgoo doamds 30 dglsdergdEmdsl 8magzEgdl 3mB3MgEMwo 3mbs owsbsfoergl M
5058056%9 s 6gdoLdoge Fgdmbggzsdo mMxgM 895830MML 3oL Bs35MY30L SEBSMMBY, 15350 (3¢2bs
30 31bdo MmOHXIO 2oBoMEML. Ls3om© oo 396953EHOL ImEbs 8gmdwos §y30wdo 3MHMYMmSFOMmGISL
oLEGHBEOMOHO LHI3EgdOl EOHML. 30039 Moydo, Lodrmomgdsl 0dgwgs LEAHWIBEJOTS o6 o3>MPMb
9003569006 3mbEJH0, Poo®Bo3mb MOHPOIHMMDdYOO s JOHMTBIPL 2o Bo0sMMB sbowsw dmdogdwyero
Lobffogeom dsbisens s doymdgdo.

2. $930edo 3GmMs906gds oliBebEov®o Lffogwgdols baffogrdo

39630bomm, ©933930Mmm OLEBEOMMO LHogergdol  Fsgoomo, MH®IgELsE LEGHIBIOEMWO©
MEOGHM®M090d0 5Mad9gb LEGHYbBHYO0. [oMmM3z0Y0bM™m, HMI LEBHIbEHGOL J03(390 CLYMO OZ5EGdS,

OHMIgbsg  9EoGMM0sdo  SbMWwgd9b.csg3s5gdol  doggdol 9909y LolvMzgeros LG YbEYdTs
JODMOWO35 459MBoMb  Fglsdsdolo MYMMOMEEo Tsbogrs s HYMb 3mol §gms. LEbIOEHMwo

§930do 36MMaMm530M9d0LYb go6Lb3s39d0m ,,50330M3909L* 593U LOIMMIGO 3E5305FMMS s Bombo,
5d0@™a ,Driver-ob 3sM5¢gmvto dob Ggbodergdemds 5d3b 0b@ghmbg@do dmodoml 3m@ob §g®ol v390m9Lo
3560560, 96 89539Mbgd0L Fgdmbz935d0 3565¢rgEMoE JIGOML godmBogzseo.

30Mma®msds Zoom - ob 40 {oosbo Lgbogdo LodwgoEgdsl 0degzs 53EHMIoGWIMS AoBOLIBOIOHML
0000090 BEHMIbEHOL Lgbool MM s Y4mzgwo sbaeo Botol d90gy bGwIBEJOTs (335wmb Mmergdo.
HMgdol  33wowgdol 89gao mM03g LEAMEIBAHL Lodowgds 9dwgzs 3MEO 3006 EFgMmb s
d9Lodsd0LOE o6 FMOMAML TBMWME 5933003700l MM, GHMIGELE LsbogzxMOLGHIG™ 3bMZMYdsd0
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bdoMms 3b3gdom. 36003690m3z060, MHMB ©35¢gdJOOL MOMEIbmds gHmBy TgBHo oymb, GSmS Mom™M
05350900l alMMEgdol 9009 ImbEgl HMEgdOL BHMES3E0s. S1gmo B0 NBOHM ToMEH0350 S Lsgs©
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ADVANTAGES AND FEATURES OF PAIR PROGRAMMING

Sopiko Gogoladze, Tamar Lominadze, Mariam Margishvili
s_gogoladze@gtu.ge, t.lominadze@gtu.ge, m.marghishvili@gtu.ge
Georgian Technical University

Summary

Pair programming is a software development technique where two programmers work side-by-side with a
single computer. In recent times it has acclaimed as an effective method of creating high quality software, sharing
knowledge within a team, and promoting collective ownership of a product. Our research, based on our own
experience, shows how effective the couple programming method is, both in the office and in the distance learning

and work process.
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Spectrogram of "Blurred Lines" by Robin Thicke
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65b.6. 3mb3M9BHMEo LodmyHol L3gdEMmyMs0s (Robin Thicke “Blurred Lines”)
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ADVANTAGES AND FEATURES OF PAIR PROGRAMMING

Lela Papava, Tamar Lominadze
Lpapava@gtu.ge, t.lominadze@gtu.ge
Georgian Technical University

Summary

The represented article deals with the problem of audio dactyloscopy — the process of sound print
recognition. Audio dactyloscopy was one of the key tools in the process of working on the PhD thesis
“Interactive Online Platform to Study Georgian Polyphonic Music”. As a result of research web-platform
“GeoFlok.ge” was developed (Interactive Online Platform to Study Georgian Polyphonic Music). In its turn,
audio dactyloscopy — sound/acoustic prints — involve compact representation of sounds, be it music or any

other noise of surrounding environment.
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396boEMmos d0BbgL-36HM3gLYdOL MOoMEIbMdIMH0Z30 M3EH00Ds300l BoEymds 3mB3wgdumEmo 3HoEIMHoMAol
356L9gd0-MH0oL3gd0 LoRdzwDBY, HMIJEWOE JOMNOOMMESE SHEIbL FsbLgdol sglodoBsxgosts s MHolggdol
906030Bo30sl s MHMIgroa Yzgwsdy 9w9335GH M0 dBom  sbobogl  BMTogol  AoBMLIBEOIMMBSL
23005%Y393H0wwgdol  domgdol  ©M™b, 93mbmdozols s  Fobsblgdol dymTsMmgMdOL  (335¢gdEMBOL
300009030, o3 9MbYdOMOs  BODBOIL-3MHM(3gLYdOL  I3OMYJBHIOOLMZOL.  FgddagzgdmeEro  BMEIO
L53w95¢gdL 0d¢g3s 990gddbol 3GIMAMmITMo 1o3w95¢gdgd0, Loddoobmdol bbgssbbgs bggHml doBbgl-
36398900l s36MHMYgIEJOOLMZ0L, Bs00 LOMMWEWOL F0IHJLOS35.

1553396dm  Lo@dyggdo: d0BbYL-3HM(3gLO, I3MMIJFHJds, 8500985303MM0  FMmEYEO, IMEIOMHYDS,
330305305, 39bMLEBOZOYMdY, 3:83¢gdlvo 3G M0To.

1. dgLsgsgmo

00Bbgl-36MHmEglido  9s8mygbgdo  Mglm®LgdoLs s  Ho®BmgdMmo  3MMEI3ool  JmEMERMmdOL
™3303d0DB305 5M0OL GOHM-9MMNO M30M39egLo S3M3bs 6gdoLdog MO dBOBOYL-3MMEILOL I3MHMYJEHIOOL MM,
2396L53MMOHIBOm b0 3MMEYIEHOL HoMmBmgdol Ggdmbggzsdo. sbagn 3OHMm©JGHg Imdsgowo dmmbmgbol,
LoMgoE0BO30M BoLYdOLS s MYLMOLYDDBY RoLYOOL, 3035600l FmBsz5¢0 GobsbLYMHO FEAMTsMgMdOLS o
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2396bmM309wgds, LoFoMmms dobo Fomgds®EHo3mMo ImEIEol BMMTMWOMIds, MMIJWoE MoMmEIbmdM03Z50
50FgOL OHMAMOE 05350 3MM3LL, 939 m3GH0T0DOE00L Tglsdasdols 3Ho@gHomdgdl. gb 3Ho@gMomdo Mbs
sboboggll dMmdogol JobMLEBEOZMYEMBL, d0BbIL-3BMEqLol Fgbsdwm Tggagdl, GmymGE 30md3sbools
30bsbLMEO  G9g096mdol  m3zselsbMolom, g3y 3OMEgLOL  AsBMLLLZWYEDY FoMgdWo  BodME MM
360 EHob MZ35bIBOOLOm. SBgm0s FogloBoBsEooL 3MIZgJuMo 3M0EIH0To Tsblo-Molzo [2].

2. o000 bsfiogo

39630bomm LEHOYIGHMOMWwo InEgwo (65b.1), HMIgEoE SLabsgl dBoBbYL-3MMEgdo M3gMs3ogdol
603500900l MHMN0YMHMN35300MPPM  MIBT0BEYZMMBL, MMIgdoE FodsMmEos domgwo  doBbYL-
36m3gLbol Lsg@om dobbol Jowfigzobg - Lsdmewmm 3MHmEwd@olL FoMmdmgdsby. MOMMIMWo (35M3gMEo
03965300 9mEgEo®gds begds dgbsdsdolo badHmEglm MamEom, MHmIol dgbslgwgwby dogfmogds
M9bMOLYIOOL/FoMTMGOOL  BodBHMMPOOL  b535Id0, OHMIWGdoE  J9Ms0gdbgds  dBMm©IBHdo  MamErol
23090mbslggebg. 8905350 653500900 MomMgM MHamedo FgoEegl 2oMgsb dgdgbowro Hgly®dLgdOL
Bo3ogdl X o dm3gdnero Mmool {obsdgds®g Mameedo Fomdmgdwmo 3Mm@d@gdol bsgzogdl Y,
MHMIgdoEg  995300MMNYs©  HoMmBmoaqbab  99dsgee  GLWELYOL  dm3gdMe  Gamedo  Fo®dmgdol
296LObMOE0gEIdEIS.

00BbgL-3MM39LOL 3Esllox03s300l Tglsdsdols [3], gsdmgmanab doMomsE 3MHMm3gLYdL, GMMIEgdos
5059096 BoBIMEMBIL/V0MJIMEgOSL Lodmermm 56 FmswgEM® 3OHMEMIAHL, o3 GHMEos 3OHMEYYIEOL
§o63mgdsbg gofgmmo sbsbatxgdol, s MbOmMB39wdYma3 3GmEgLYdL, HMIMgdOE 535¢3Jd9b sbsbotxgdom
396306070 oMYBMGOL, F3M93 965 BOBYMEMBL. LoFIMBMM (0MH0MsE) Brymedo bEgds Mymerol
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9Lz 9By FoffrEgdMEo oG gMOsW MO MHYbrELYIdOL/FoMTMIGIOL BodEHMOMIIOL RoMrsddbs Mm@ do
90l 250mbol3EgEBY s 5T5LMB gMHMI® - 3MMEMIEHOL sbow BOLGMEMdsTo. MBMME3gwdYmEy Mamerdo
36 GH0 56 0ffoMIMgds, BobgMEMds 56 9dsBHYds S FoBIMH0IWMMmO FoMmBMmgdOL BoJBHMMIIO 56 0bsMR s,
053650 BOHMB39wIYng0/@odbdsmyg 1sddomgdols Ggbmyegdolol bEgds VoMGdMWgdOL ©sTsEHgds Foo
9O gdsHg AohgMwo sbsbsMIXJdOL Lsbom, MHMIgeog goool Lodmermm 3MHMmEwdEdo. 4odmoymas
3939 dqLsdg Labob - LyMzoLOL MM, GMIJWdoE oMo MHYMErol Abyogzbo, bgds B3sligmEMdoLs s
00Ol ©535EJB, 39dM{39vo sbsbsMRGd0m LgMz0LoL LsdTomgdols FgbMegdolbsl.

@\ 3—»(1;—’5
—
A =

X3

Bob. 1. 30BBgL-3Ge39L0L LESOWIEWOHMEOo demgero.

00BbgL-3MM3gLOL  MommgMwo  Gymeo (65b.1) SLEOMEWdL F9M3IZgME  Mm3IMHE0sL  (LETNTomb),
3903 5MH0L LEdMEIM® 3OMEMJEOL FoMdmgodol, MBEMbggwymaol/ghzolols dmeosbo 03¢0l bofjogro.
Lofo@dmm, MHOHWbggmymaols s LgMzobme bodMmiEgbe GamEadl dmmol  s®LYIMdL 3M0bodweo
206Lb30390s - Lofa®dmm 3MmiEqLgdo MmM0gbE0MIdWMEOos FoMdmgdwo Lodmewmm 3MMmEwydEob dmmbmgbols
5 90(imgd0L bsdMTsgem FMEEMdSDBY, Bd0b MHMEs YOMMblgwdymgo s byMzoLob - ¢339 FoMdmgdwe
30mdBby (00053090 b odmagzmgdgero)  Ggbodsdolo  Lsddomgdol gl gdsDY.
MBOMB39wdygmxzo MymEwgdo omdmoybab @sds@gdom ©sbobotxgdl Tmwosh Lofo@dmm 3GHmEgldo,
5003 ™8 LofoMmBmm 36OHMm39L0L IREWMdIO 06EIMILYdIM0s Fso F830M G580, 30650b g 356513690
Bo0M™3905 30BbgL-3HMEgLbdo HomImgdmwo Lsdmmmm 3HMMJEHOL VoMIdEgdsdo, MMIiEs BoLYMEIMdSL
3L o6 FoBgdL. LyM30LIEo bsBw)domgdo, MMIgdoE LEOWWEds bLYMzoLoL MYMEgddo, 1939 LsFoMmMIdIb
059539000 bbGXR O, ToaM98 53530MMYs© F53709b BB MBIL, GMIgedo dmabIsMgdgero oS
2390050b5MUL. 5d0@GHMI J0EAMIgO0 LEHoMImm (MBOWb39wdYymxo Lsdmdsmgdol Rsmzom) s bgHzolbwyaro
00BbgL-3MM39L9d0L  I3MMYIEJooLsdo d60dz6gwMabs AsbLbzs3Yds gMMTobgmOologsh. 35dob Gmss
Lofo®mdmm  3GmEgLbgdol  ©s3MMgd@gool  EOML 303500 30063030 Mol dmdogsw  3MMENMJ30sHY
3603bmBoMGIMo Fmmbm3zbol ©s3doymz0wgds, LgMzolbmewo 3MHMmgLgdoL a3MMgd@gdolsl LsFoMmms
30bg 333569 ™o dmdbobmmgdol bstolboo.

00BbgL-3MM(39L9d0L  3MMYIGJOs, BMPYWOMIDs ©S ™3BH0T0DBsEos BMM309wEds  FmIsgol
2396ML5BL3MHIMBOL 30HMOJITO S M3EH0TODIGOIMO bolinsmOLss. b Fb30MHMdYdIY0s 0dom, M doBBYL-
360HmEgbol obgm 3M0bE03Me 30mb3zgdBY 3sbIbol 2oboEgds® - MMYMOO M3FHOTIWNOHO TMEIPMOOMSS
LsFoOM HoMmIMGdOL BodEHmMmgdol (MHgly®dligdol) 89dgbs s FmoegOwOO s LEdMEWMM 3OHMEYYJEHIOOL
§o6Imgds LodMMEgbe MHAMEGdTo - LoFoMms 4593586l 9498mbodzgdo 3HMEYJEHOL dmdsgswo Inmbmzbol
9m3Y®doLs s Golol 3OHMYBMDBO, Baboa 593U oblsBOZMgEo bolinsmo s w93bmdos.

159939009LM 39HY39GH0 OOl JoEgdoLsl, Lvydogd@o odmol Fsblgdol (Bmdsgswo Fomda@gdgdo,
dmag0s) 35gbodoBoE300b, JOHNOOHMNMEsE MHOLZYdoL (Fmdsgsdo Fgbodwrm Fomwyds@goEmds, Bogstbs)
006030Bo300L  gomzseolfjobgdom. LwdogdBo, 00gdl o gosfY39BH0wgIL sbowo 3MMgddol ©sfygdol
F9Lbgd, bgddm3s69¢™dL 30M3ge MHoddo 03 sbowro TgledwrgdeMmdgdoms s 39ML3JJEH03900m, MMIJELSS
0ol Mmool 3Mmgd@ol 99900 3mdszs¢do, by Tsbbgdom, s FbmeErm sdol 998y 0m35¢obFoBIdL
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d9Lodem LodbgagadLs s Fobos®dgaMdBL, 56w MHOLZGRL. g.0. sblo - gl sGOL ImE0gzs30s dmddggdobmgol,
bom Gob3o - Hobosbgowmmdol 353m3wgbs 30mgd@ob 4sbbmmEogurgdol 3mbzmgdvao aBol sGhgzobsb.
5003 ™3 93530l gmzgdb®moz0 9bsoBo s 3HMABMBoMgds Tglodwgdgmos MmamGE dsbligdol, sbgzg
60l39d0L FbMWME JOHPNEOMYIWsE Fobbowgoom.

502356500, Y39s 5OHLYO0MO L3MHMYPbM DM TobslismMYOEWYGOO H35300MYOIY s FMBoz5¢do bbgoalibgs
Lobols 9mgmgbgdol 49630006gdsLsb, MHMIgEmaa 9d300 OMyMOE bgwlisgMgwo babosmo (8s6bgdo) doBbgl-
3Mm39L0LM30L, sbg3g sMbgElisgMgwo (MHol30). M9E93956GHNMO 3HOEIM0MTo M3EH0B0DsEGO LadMmEgbm
©360MgJBHgool Mbs sbsboggl Gglsderm Fsbligdlsg s GOLZJdOLYE, g3y o0 BMEOL MbIGIHEMBLL.
31905 M993956@MEO FodlodoboMmgdol 3M0EHIModo Fsblgdols s MHolggdol 3Md3wgdummo 3MoEghowmdo
R&Ch [2]:

R&Ch = Ben - Br, (1)

bssg Ch s R - do@osbo 30mabmBmmo 9sbligdo s GHob3gdos (y3gwrs dgbsderm dm3zergbgdl

230035¢0obfjobgdom), HMmIwgdog Mgeg3s6GMEm0s gsbbowmwo dobbal-3Mmaglobmgol; Ben = 0 s Pr > 0 -

3sBLgdoLs s MHOLIJOOL BIMEMBOmO 3603691 M3bxdOL 3Mmgn3030gbGHFB0s, dOBOIL-3HMEgLOL TBEMdGEOL
035¢LsBOOLOm.

9000560 Fobbigdols Ch s Mol3gdoL R Looyg 3oboLsBmzmgds MHmames (2): x5890 Gsblgdols (Bmygdob,
50mboggool) Maenk (k=1, 2, ..., L) @5 H0l3gd0ol (sbszotaqdo, Bomowo) Mrk (k=1, 2, ..., K) ds@gcosermdo
L5BMIGOOL b59M93gdoL Jom Gglsderm ImbBOL H¢EBIMBsBY Pehk @ Prik. 3mdsgsendo 9glsdenm dsbligdols
L s H0ob3gdool K LodMsgerosb dgodemgds dbmerm@ gMmo dmgwgbs 3sb30matogl, sdo@mad olobo Jdbosb
903gbgdol O XFIBL.

Ch = Yi=1Mcny " Penic; R = Xko1 Mpi " Py 2)
50L560d65305, B0 BOBHYL-3BI39L0L Fo7ToEGH 03O0 BMEIWOL 539d0LL FbgE3gE™dsdo Mbs 0gbsls
domgdgo bolEgdgdol mgm®mool 3Gobiodgdo [4]:

¢ LobBgdgdOLM30L, MMIWIdOE F9EyJds LOTMEZzOLYL gMmby TgBo 9wgdgbGHom, mommgMEo
9999bBHolb  m3BH0Tobogos 3963939390 96 0dwgzs  Lodweegdsl  d0300Mm0m  Mm3EH03ow Mo
23905%Y393H0gds dmgeo LolEgdobomzol dmosbmdsdo;

¢ dogo LoLEYIOL FE0BMBSI0 M3EH0TODo30l F03Ys350MM 5M>M3BH0To¢M  (LLJdM3EHOToEYH)
239005093930 909059g MoMMIo dobo gargdgbEobmgol.

00BbgLl-3Om3glo (LofoMmBmm) 04dbgds EMdsErMo JoBBol JolLow(igzsw, OHMIgwol dEAMISMIMBL
Lodmemem 36H:mdEol §omdmgdsdo, s80@md doBbgl-3Mmiglol Mm3EGH0doBsaos Mbs dmbogl 36Hm3glbol
dogo  bEHOMIGHMOo  dmEgeobomgzgol  (Bob.1), Gmamma LobEGHgdolb JNEsbmdsdo. goMos sdobs,
§969mgdoLmz0L A530Bbwwo 3H:M©YJEHOL godmdzgdol IMEwEMds s LEMGs0DsEoM GoLo, 0lY3g HMAMMS
99bodgbo Fo@mBmgdol god@GHmEmgdol InEMEwmdgdoE, FoMmBmoagbl FoMmm350 BOJGHMMIOL d0BBIL-3HM3gLOL
983 Mdgol BOH0D s, FgbodsdoLo, Lom3EH0d0Bs30M Jomgdod 03O0 BMEIEOL (3300 JOL.

Lofo®mdmm dobbgl-3MmEglgdol Losmd@odobozom Fomgds@ogmn®mo InEgwo dodsMmeos HoMmdmgdol

3oL9d0m, HMIWId0E YOOHWD3gEYnxgh Fomdmgdsl doger d0BbIL-3HM3gLT0 s HMTMIdOES:
¢ 35JL030BOMYOID ,,856LgdO-MOLZGOO“ 3MB3 gL 3B0GHIMOMIoL 8608369 MdSL (1)-(2)
R&Ch = fep Tic=1 MenicPeny — Br Xi=1 Mg Pg — max 3)
® 53054mMi30¢qd9b 5B d0X GO FJBOYOZIOL, 39MHAM: 5¢BdS0MdS 080Ls, MMA Ho®dmgdol
35dEH™OHd0L F9dgbol ImFsg35¢00 F00sbo bLIMXR GO0 96 250095F5MdJOL BoBIBLME LsblMgdL I, HmMIgero;
2500gmB00s I0geo d30Bbgl-3OHm3gLobmgol, 0gbgds 56 Bagargd p Loool:
Pleixi+ coxo+...+ cmxm< I }2 p (4)
® 39905059905 (33C5@YOOL 55 MYMBOMNMBOL 30MHMBLL xi > 0, i=1, ..., m.
001X 9GO0 dgH0ME3s (4) 396306MdYOM0s 0dom, MM HoIMgdoL BodEM®MmJdOL BmBsz5¢0 Boligdo
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3960350Mb sMLYPdOMO (33c0gdIOO 3HMYIBHOL FBbMOE0gEgool FobdsgEmdsdo. sFoE™T, doWRIEHWIHO
9903 cixi+Caxe+...+CmXm < I 890d@gds 30039dm@Il FbmEmE s@ds0MOHO M35wbsBOHOLom. I3,
30600Md0L JgbMmgdol 5edsmMds P{-} = p Fo®dmoaqbl bydogdGHvyd sedsmmdsls, HrMIgeros sLsbogl dobbgl-
36m39L0L dREMdgEolL (9JudgMEHOL) sMHIMBIdMWMdOL MBIL LogzMms® 3OHMabmBdo. Impgeol (3)-(4)
356599¢Mgool 3m63M9¢Mwo 3608369cmdgd0 ©0bgds Mmommgo 3mbE3MgEHwo Lofa@dmm dobbyl-
36m39LboLm30L 03 306>Mmdgd0L JNEosbo 3MBEYJLEL dsmzowolfjobgdom, MMIgwdos AsbbmME0gwEgds
00BbgL-3HM3gL0.

00BbgL-3MM39LOL M3EH0TODIEOOL IgMEOIs FobMLIBLIMIWMBOOL 30MMdJBT0 9BwYdbgds Fobolfs®
360abmBbg 08 goblsbE3mIWo BodBHMMmGOOL, HMIGWMS 5JEHwYsEwoBsEos g0dwgds dmbgl dmdsgsedo:
03006m8030L  dAMBoMgmds, LsdMwmm  3OHMEMJGHoL  Inmbmgbs, dglsderm  Fofimgdol  dmEmEmds,
Jo®8mgdmwo  360mEdBob  Lomgowobsogom  Gslo, godmygbgdmwo  [oMmBmgdol  BogGMOMmYdoL  gsligdo,
mO2560Bs30Mwo  gHmgwgdol FEAMToMgmds, MMIwgdog IMbsfowgmdsl 0©gdgb BdoBbgl-3Mm3gldo
(30656LvG0, 3353 gMdOMO s bbg.).

3. sls3gbs

dm399 LEIG0s30 F90MM35HYdMos dBOBOYL-3MIM(39LgdOL Fo09ToBH03MMO IMPIE0MIOOLs S
®330d0bo300L Joymds, dmdsgeol 3s6mLsHBO3MIWMBOLS S (335¢dEMOOL 30MMdJBT0, Mo SOLYIIOMOS
00Bbgl-36H M (391900l 3697 GHJooL30U. 999985390900 00BbgL-36Hm39L0L M3030bBs300b
05009053039900 ImEgeo 094gbgdl m3EGH0dobBszool 3M0@gMods 3md3wgdlim® 3HoEgmomdl ,dsbbgdo-
60L3gd0%, MHMIJL0E JOPOHMMWIE SHEIBL Foblgdol Joduodoboiosls s MOL3gdOL JobodoBogosl s
3903 Y39wsHg 9009339G M0 aHom SBsbogl ImBsg3cols 2obMlsBO3MYMdIL gowsfY39@ 0w gdol Jowgdol
OO, 890nmo35HDgdmwo  dmEawo  Lsdomgdsl  0dwgzs  gbbmM309wEgl  d0BbgL-3MM3gL0L
05009053039900 3MmEIWoMgds s M3EH030BsE0s, dobo LoMmwywol Jombgsgzs®, s 50 Logmdzguby
3904365 3000539900 bodv)5egd9d0 dOBBIL-3MHMEgLYdOL BomEIBMOdMOZ30 s3MMgdEgdoLm30L.
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BUSINESS PROCESS MODELING AND OPTIMIZATION TASK, UNDER

CONDITIONS OF UNCERTAINTY
Ia Giashvili
Georgian Technical University
Summary
Designing business processes is impossible without their mathematical modeling and quantitative
optimization, so this issue is relevant. This article discusses a quantitative approach to optimizing business processes,
based on a complex odds-risk criterian, which simultaneously maximizes opportunities, minimizes risks, and most
adequately reflects future uncertainty when making decisions in the context of the volatility of the economic and
financial conditions, which is important when designing business processes. The developed model allows creating

software tools for designing business processes in different areas of activity, regardless of their complexity.
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Bofo®mBm-mMys60Bs300l FsMr30L s@JodgddM o dmEyergdo

990095 930MM5dgt, Msdms (rmbodgl, 3505 bygrmbmizodzowo!,
Bobm frmenm30dg!, 0595 5¢r0dg5330¢00?
medeat@gtu.ge, tamtarukhadze@gtu.ge, saltkhutsishvilimaiaO8@gtu.ge,
ninotsulukidze91@gmail.com, tazoalibegashvili@gmail.com

1-bodomozgwml ¢9dbolzm®mo mboggdlo@gdo,
2-945Bd90L 31BoE035woE 9GO

M9bowmdy

39bbomeos  dbgoer  Lofo®dmdo  JoMmgzolodo  ™Mobsdg®mgg  doymds,  MMIgEos

53119693 9w0s 5OJo@gdBHOMEo 3mEYegdol gsdmynbgdsby. asbbowmos ol dobgbo, Hmdwol

23900 599309390 2obs $0bodbo s®JoBHadBMIOMo IMEYgdol. slig3g IbILOIMYOEos Ol
d0Bbgdo, MHMIWIdLsg  gadbobygds  9OJoBHIBHMIOMwo  FmEYEgdool  Fgdmemads.  LEGIGH0sdo

QbLOsMYGOME0s LofoMIml sGJoBgd@rIol 36gds. dmyzsboeros dolbo doMomswo dgdsagbgwro
30033mb96EH 900, H™MaMmMoE 9MoL: LEHMIEIR00L SOJoBHIIEWIOS, d0BBYL-sOJoBHIBIMS, LOLEBWGO
30JoGIBHMEs. absL0sMYIM0s MOMMIMo 333MmbgbEHOL JoMOMOEO sMLO s Ib0TbMMgds.
2390005 boLEJINOO  sOJoBgdBHMOolL  (369ds, GMIgwoz ®ogz0lL TBGMHOZ FMmoEsgL Imbsggdoms,
©3BsMmMgdOL o  BHgdbmEmaon®  sMJo)IBMIOL. gobbowmwos  s®JoBgdGHIOHo  dmerol
Lobogmabewm  303wo.  BsdGMmddo  obsbosmgdymos  Lofo@Mdml  sMdJo@gd@dol  d9gdwdaggdols
99001700, 9B93900. 4m39ew03g 50b0dbmmo gobobowgds sMJo@gdBHnIeol Lsbogmabwm 3ozwol
53mb%by.

1533563  LoByzgdo: mGmysboBsgool  s®JoBgddnMs. LEHMo®GIR00lL  sOJodgdBcs. d0Bbgl-

30403 adGH . 0@-0b sOJo@EgdBOs.
1. 8glogsgro

0565990060M39 §oM3Mmgds boliosmgds 3mds@gdweo LoOmWWom, Mmamea FoMdmgdol dbGmog,
abg39 FoOHMZ0L MZoLEBOHOLOM, 5§D MEOBIMY 59930wGdYE0S 0F-0L FoMmm Asdmyqbgde.
M Hargddo dobo Gemero 3603369mm3bo dgoizsws - 0@-0 35Lw9bobdygdgwros 3mddsbool dobbal-
360Hm39L900L FoMTs@GHgdme 3mdsmdabyg. ob obs 3m335600L Imdqd056MmdOL 3mb3MMIBEMBIM0sEMdOL
5 fY39dH0 39935000 5930 gBJO 30OMBs. Ym39er03) 506036Ts QoMW JMOIMEIS300L
3oOmm30L 59M (356900 s 3MHMEALAdO. FIMMIES (3P0 GOJOOL FobbmME0gEgds, M3 godmofzos
30035609080  sMJoBgdBH ol 36gdol  dgdmegds [1]. bs  5©00bodbml, MMI o  sOLYDIMBL
9®4oBadGHMGoL  gMm0sbo, 1bogzgMLo MmO @S BEBIOEHMOo 9560 FHJds, MMIEs DBMYsI©
30035600 9MJoBgdBH«eol 4398  0golbdgds  dobo  doGomso  3m33bgbBHgdo s  dosmo
MON0YJOHMIJIggds JOMNTbgmmsb. magol dbG0g, s0Jo@gdEH s dmoEsgl Lsd doMomsw sOJodqd-
AGMOL, GO0 5OMOL: LEGMEJR00L, dB0DBBILOL s LObEHIFO - 56w 0@F-0b sOJoBgdGHWOSL [2].

2. do®omoo bsfoemo

LofoMamb sOJo@gd@IMs BHMOE0oEs© Fomamoygbowos 99dwgyo gargdgb@gdol bsboo [3]:
LEAHOBIROMO  3MJoBIIBHWOS;  doBBILOL  sBJoBIIBHWOS;  LoLEBIINMo  sBdoBgddes (T -
560JoGIIHUOS).

LEAHMSAIRONIWO 3OJOBIJBHVIMS FOEI3L JMM3MMSGH0 Jobosls s LEHMIGJH0L, HMIgEo;
296L5BEZM3L 3335600l 3563005Mgd0L JoMHOMOE F0ToMNGdIOL s {MIJ35056 FoBbYBLS s

00m3969dL.
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00BbgLOL 5MJoBIIBHWOS, TolosDBY, A9630056MHgdOL LEHMOGJR0LS s FMIYMZ5056 doBBYL-
d0Bbgdby  ©IYMbMBOm,  goblobzmogl  LogoMm  doBbgL-3MMmEglgdl, obgm®mdsgomm  ©s
353905 M B535IOL, 53MJNZg MOHRBODBIFOME S LEIEGSEGHM LEAHMMIGHMML, HMIgEo@E Tsm »FgOL
dboMU.

LoLEYIMGO  90JoBHIIAMGS  (0GH-90JoBHIIHMMS)  FIbLEBEZMHHZL  FJOIMEMEOMYOMEO,
3995mma0mm0o ©s $H9gb03mHo 3505(Y39G0wgd9d0L gHMMd0MdIL LEFsGIML Laddosbmdolsmgol
0683mMs30wo  FBsOEOFIHOL  YBOME3gwloymBe, o3 2obolabrzmgds  dolo  doBBILOL
30JoGdHMBom s dmoEogL:  3MMYMsdgdol  (obstmgdol)  sGJoBgdGwesl,  dmbszgdoms
503oAIGNOLS o Hdb03NO sOJoGIIHYON.

360HMa59900L  (bsMmMgdol) sMJoBHgdGHems, ™ogz0L FbMog, ImoEegL: 035 Asdmygbgdom
36MHMa5090L, OHMIWgdo3 bl MHgmdgb doBbgl-3HMEglgdol gobbmMogwgdsl;  gsdmygbgdomo
LobBdgool MOMNO0IMHMJIYIOoL 0bFHIMRIOLIOL gHTBINMB s oty LolEgdgdmsb, dmbsigdoms
0950mgdmb 96 8mabIscrINdEYdmsh;  3GIMAMmTJO0ol Tgdvds3gdols s TbsMIsFIMOL 0bLEGHMWTYDEHIOL
Q5 8900MOYOL.

dmbs3gdms 9MJoBHgd@IMs dmo3ogL: 8mboggdoms dsBgdLS s Fmbsigdoms Lo3eg90L; dmbsizgdoms
059900l 96 dMbs390ms Lo393900L FsGmM30L LolBHgdgdl; dmbs3gdgd®y Hamdol MaEgdsdMbowgdol
§9LgdLo s LodrmoegdIdL.

3996031960 sMdo@gdBHmMs 89agds Jugwol s 3EOEGHBMMIGOOL 5OJoEgdEIMolysb. Jugarol
30JdoGdAHMEs Imo3egL: mIer® s MYRombyer 30m330vBH Mo Jugwgdl;  Logmdnbogzszom
gddgdl, byM30LYdLS s sTOLLTIMMGOOL LOLEYIGOL, MMIGdOE Fodmoygbads Jugwrgddo; Logsbygdm
Lo@¥o30gdOLMZOL  293090L  Logsbygdm  306HMdgddo  Jugagdol  mfg3zgBHo  Fdsmdol
MBOHMB39wLOYMRs©. 3EoGBMMIOL G0 gdGvIOs dmoEogl:

335M5BMe b3 gdgdL (3330vBHIOMo $H9dbogs) - LghHhzgMadl, Lsddsm LoAMGIRL,
©5853MmM390¢gdL s Lbgs 3m330m@GHgHw  GH9dbosl;  m3gmogomw s Fstmzol  Lobidgdgdl,
MGHOWOoGHIOL o BomBoly 3MIMAMFME MYbEOb3gwygmzgol LobEgdgdl; Lsgsbagdm Lo@sEogdolmzgol
393990L  535M5GHMMOL  (F0MHOMOIE, BYIM3IMYOOL) s FMbsEggdms d5HgdoL  MfiyzgdHo  FMTomdol
JbOIB39LoymBs.

Lofo™dmb  sGJodgdGHuyeol 89ddbol 3MmEglo Logzdom@ GmMwos. Lafo®dml sGJodgddnmdol
93900L doMO0MoEO bodOKJGO0s: 5OJ0BHIIEHWOOL 53900l 59930 BEMBOL YosBMYds; Lodmdsm KxymRoL
3990655 LETMEIEW ™ 25MgdMb, FMOYOMFIOL 1odwsEgdgdoLs s MI3MDBOGIMOL 5MBJ3s; AoMgdMb
393L9%5  BOJBHMOM030  AoLoo®  (5MJoBgIBHNMOOL  BMMT0MYS);  2o0mygbgds;  FOBIMOMPdS
dbsMoF Mo (Mobbergds) [4]. gobsmzowolifjobgdgaros, GmI Lsdwxdom xawndo mbos dgoomogl
990069000 sbowo  Geol  dmbsfowg - sOJo@gd@meo, MmIgwog  Lobsdgzowgdo  sGob
30340G9IHMOM™o (330 gdgdolm3zol  50m3569d0L  dmAfmEgdgwo  GMMOE 8933w Aseg
306MHMmdIB0sD, 15939 9MLYdIMWO 653eM3z5698900L go5BMHGO0L QodmIobatg.

00BbgL-smJo@adGH Mol 99ddbs G90dergds 990ag0megl 999ga0 bsdoXJOOLASE [5]:

80x0 1. LoMBMLm3z0l 3MHoE03MwsE 36033690m3560 3MMEglgdol gsdmygmas (Mmameg Halo
05m3gBHgbo 8 3MmEgLols). Lolvmzgwos LoFo@mdml sOJodgd@m®msdo 0d 3356dm3zs60 MM EgLYdOL
Bomgs, OmIgdo dodlbodsgrny® 453wgbsl sbgbgb MmMasbobsiool MbsmBg Mgowobsios 3ow3gomml
05306 dobosl, dosefoml doHbgdl, Fgolmmeml doMomso &Mdb30gdo s b3y 3MMEgLgdOL,
MIgdog 93gbgb sboen gbodergdemdgdl, Topswoms, sBgbgb dmMALobmEmgdol dowfiggol sbogn
d9L53gBIWMBGOL; 5GLYdMEO 3OM3gLYd0, MMIMgdoE 50 ImdgbEoLomzol s LEOWWEIds ©s
§om8moybab 30963l MoMymzomo ©sIM30©YOMEgdol JoBYBL; 3MM39LYd0, MMIMgdTos
30LYOMBL 93mbMTools glsdergdermdgdo;
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300 2. 353806MH0L s3YsMHGds 3GMM(39LdLS S BOBBYL-LEBHMEHJAOSL, F58MIMS3gdg doegdly
3M0303ews©  36093bgcomgzsbo  GomBoBadol  Bod@Bm®gdl  dmMob.  sdol  gobbmM0gwgds
39L53W GG YYHPOGHM35300M7d0L oEMOEOL Lodw)sEgdom;

30x0 3. 3396dm3560 d0BBYL-3OM(39LYdOLIMZOL Fowswo EMBOL FmEgEgdol sggds. 5 dglsdeng-
005 35033999000 bodOKJOOL 2odmymazs, o0 Bom0 MomEYbrds 56 MBS 509853 gdIL MZob;

doxo 4. fobs 933y 0wIbGHOBOE0MIPMWO BdoXIOOLIMZOL  A96OLIBEIOML  MommgmE
BodoxBy  3oLMbobdagdgwo  3o6Mo. gl Fgodwgds  ogmlb  BMbJgombowymo  J39396ymaegds
mO560BsE30ol Goabom, 3oHGHbomMo, 3ewoby@o s 5.9.;

dox0 5. 00096¢08030MIOs ©s ©™IMII6EHOMIDs hoEIMEIL 0bBMEOTo30o  MdOYJEHIOOL
doMOMOQ 353JRAMM0IOL.

M0amOE hoblL sMJoBHgdBwmol 89ddbol 3GmEgbido ds9moygbgds dgBLMOMEo MomEgbmdol
050500 ©MboL dmEYEgdo. dmE9Egdol g d306M9 MHSMEIbMdS, Bosmo 35300MHJdOL gogqds 3396dmMgb
3dBHMOYOLs s FoMTsFJOol BodBHMMJOMD, 158 gdsls 0deng3s F0E0sbMdsdo o890 0gbsl
mO23b0Ds300oL BoddosbMmds s 0F-MLOLYdOL 58mygbgds.

89099 3sg5omolmgzol dmyzsbowos d30Bbgli-8maeo - s6v) 3oBbgl-olBgdol Fomdmoagbs
@b LAHMOIGHYOYWo  BdwMmIL  Lobom, OMIWIBLSE  FoBbosm  BOBBgLOLsmzoL  Lo3zzsbdm
96003369 mds:

1. LsBMIbAsMYGdM Lyadgb@gdo (AmbdoMgdgdo, MMIWGdBYLsE MM096EH0MIdMEos dODBLYLO);

2. gobgmo fobosoads (30obgEgdolomzol 9moegzsBgdol  MBoZowMmds, gsdsblibgsggdgwro
609s6m30L9d900);

3. 30fm©gdol sObgdo (3Hgd0, HMmIomss 3er0gb@gdl dogfhmgdsom [fobssgds);

4. MG00gMHOIIMI0EIPMYGds  30gbBHJOmsb  (3mImbozsgos  3wogbBHgdmsb s  dsmo
dbsMsF9M9);

5. 899mbs3wgdol Bsgzomgdo (8g8mbagegdol owgdol doMmomso sGbgd0);

6. 3396dmgsbo  MgbyMbgdo  (3396dmzs60  HGLMOLYdOL  SOLGIMDS, OHMIJXOE  SMEOLIOIE0S
33960m3560 ImabBo®demolsmzol gobigmwo fobowo@gdol JolLafmmgdeo);

7. 15dd0sbmdol  3356dmgzsbo  Lobgmdgdo (BMIgwo boddosbmds Mbs ogml 3356dm3s60, Moo
mO560BsE0s Poddo@gdves 39935mdEIL);

8. 3396dm3560 3oMmFHB0MMGd0 (30GHB0MMYdOL ©oygbo);

9. ©bsbstxgdOL LGB (FOMHOMIO BLMRGOOL J0TsMHMNYGOJOO0).

"bs 5606036mL, M3 Lofo®Bml sOJo@gd@@ol 99ddbol 3MMEgll b sbaregl bszdom
LgOombMo  LoOmmEgqdo:  Lsdxdom  xamxzol  Jogh  MBwgdsInbowgdol  Jowgds,
24960565bmM (30909090 3gOLMbowro, MEOWIdIo  BOMXIGH0, OJuOLIdOL  SOLYdIMDS, 939D
900006569 96 Gglmryergda 30mgd@Hgdby.

LoGo®3Mb 50JoE9dBH ML BmIbsMgdgdo Fo0dmagbgb LB3gE0solEYdOLY s Tgbgx gMgdoL
15305MP BIOMM 3EOEHMMOL: 0bRMO o300 LobEGIgdoL LB M™L 3BMmzggbombacgdo, HmIwgdos
dmbsffomgmdgb  Tglsdsdol  3MO3MOsE3oe  3MmgdBgddo,  LofoMmdmbomgol  360d3bgermagsbo
3006509900L  dgbogddbgers; LobEgdm®mo sMJoGgdd™mgdo, GMIWdog 3sbbolidggdgwbo G056
393910 0bgm®dsgomwo  bobEGgdgdol  sOJodgddweol  99ddbatg;  BOBBL-sbsEOEHOIMbgdO,
3w gdog §oM356005396 mMP60BsGoo LEHOWIGHMOMIOOL s d0BBYL-3HMEILdOL Fgdmdsgzgdol
30039LL;  bgeddegsbgmgdo, HMIgdoz ©s0bEghglgdwmbo 56056 doBBalolmzol 3MMdEgdgdols
@5 Ggbodegdmdgdol  LobGgds@dymo, LEHMWIGHOOBIdIMwo  bowobom, M™Igwos hbogds
00BbgLoL §0bsdy.

Lofotdmb sGJoGgdG«ms Mbs asbobowgdmmgl ©obsdogsdo [6]. 50 gdmbggzsdo LafomBml

3034039 BH0Ms FoBmoagbl - wma03MEO© 39300600 Mwo dmddggdgdol gHmosbo gqadsls s
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30MHE060MHJdMo  30:m9dBHgdoL gOHMMO0MdL, MMIgEog bsFoMms sOLYdMEO sMJodgd@Mol
29055935650 08 FYMIMIMBSd0, OHMIJwoE 3oboLIBOZHGdS MMAMEOE IMegzowherosbo dobsbo s
©583v9dbgdmeos  dodobstg @S  ©oagado  d0DBBYL-d0BEIPDY s MORBOBoGoOL  dOBBYL-
3003990y, $80FGHMT, MERBOBsEGoOL sOJoBIIBHMIMS BMASI® sMOfgMgds 9090 3496dEHgdom:
303356008 BmOIMoMmgdmwo dobos s LEHMBIR0s, LEHMIGIF0Mwo Fobbgdo s sdm369d0;
00BbgL-JOJoBgdBHMs dodobstg (as is) S @opgadowr (to be) BEAMToMgmdsd0; LoLEJIMGO
30JdoGgddmes  d0dobotg (as is) @o ©oagadoe (to  be) 9 M3o0gmdsd0;  d0dobstg
900M35MmgMd0D 900 goolizerol ®Mbolidogdgdol s 3MMmgJEgool gqadgdo.

00MLYOMEo  9MIsMIMBOEIE  5MJoBHIBHOOL  A5oY39BsL  LobyMzgge  BMToMgmdsdo
Mfmgdgb  FogMmogost. 30Bs0sb,  sMLgdMdL  s®Jo@gd@Ieol  Mmdo  asblbgeggdyero
9pM0smgmdgdo, dgdmol (36gds - o0MJoBgdBMol  bsbogmabwm  Fozwo, MmIgwog Tgygds
39900920 BoBYOOLOYB: Lofyolo m3dgbEomgds, 3sdmygbgds, s3MMgdEJos, dogaMszos [7].

od 9930w gdWI© MBS 3939l 4903390 F9b0dzbqdo: dogMmeEool BoBol ILMIEgdOLLL
dogmo 36GmEgbo IgmMEgds, 0Mdiss 89090 0GHIMSE0s 0fggds 250mygbgdol Bsbosb. Lofyobo
©M399996@06MH9d0L  gsBs Jgodergds 96 sMLYOIMIPIL - ©Fdsgzgds  9MJoBgJBHWOOL  godegds
0fy98m@gl 306306 3OHMIJEHIOO.

3909853909905 36Md0wo s0JoBgdBeol s0figmol dmEgergdo s 9gomEo3gdo: Zachman s
Gartner, META Group s TOGAF, "NASCIO."4 + 1" cos SAM 8m@gangdo; Microsoft—ob 89omo3s s
Lbg. 099 49053bgs300 B0BBYBL, HMIWGd03 brM30gEEYds Lofo@dml sHJo@gd@EMol sefigMol
Lb3oslb3s J0MIGO0m, FoMToEgdmen, Lim 8900039030, 3936 LogHmm Mgl g3bsbogo:

* GgLobfogeo mdogd@ob (Lafo®dm s Jobo bsobrMm®Tsizom LolEYdgdo) sbsgrobolmgzol IMsgzswo
bo3z0L FghGHowol 59mygbgds, 0doLomzol MM ,s34mm @S F0dsGHMbMM®. Moo bosdgstmb
0094GH9O  LoOHMNMILMSE dGIMOL 3OMEgbdo. 860d3bgwmagsbos 39ldmEIL, GMA SOF gMoo
35¢LsBOOLO 56 3MOL 1553F5MOLO FNWOIBMBOL 2oL5YYdS;

* Lobmgbol 3GMglol FBsOEILOFIMS, Y39ws IMEIEo, MMIgEos g0l sMJodgddrdsdo,
35308060905 bbgs 9m©aergdl. obobo 96 MBGM ©YEBHIMOMHO ©Y3I3MDOE0ss b 39380MdWMWO
960599600056 Fo00m©ygbgd0. 353806M9d0L LoIOMY IMEIEGOL FMOL 30MHPIZ0M YobloBLIMOzL
304oGadBHGoL batolbl.

3. sls3gbs

LofoMdmb sOJo@gd@Ids sGob ©0bsdoMHo s Fdwsgmo 0bLEBMIYbE0, MmIgwog gbdstmgds
M6O560D5300L  Logmsmo  LEHOIGHMGOL ©s 0oL ool 3Mmizglido, vy Gmyme Mbos
895L6MH)mb Lsddom s Bw9630900.

O0amO3 Hgbo, LEFomML sOJo@gdBmes Lszdom® 3MEIXo IMEYEgdol Bs3M9dOL FMGISL
00qdL, HMIgoi s0hgML LIPsGIML LEHMYYIGHWOLS s FMbIE0gdL. 90 FMEIEgdOL 458mygbgdol
960383690 m3z560 LEPgHMS 0bRMMI>30wo G9dbmemyool iygRT30L 3O MEglol LobEIBs@oDsEos @
2905093930900l 800900l 3Bm3gLbob Lswy3gmglic 3oMMdYdOL 89Jdbs.

Lofo™dmb 56JdoGJGHOmOL (39¢39090 IMEIEGI0 MY03NMOIE MO MMY60DBIdIMo olyg,
M0 9gHMdE035©  HoMmTmoygbgb  LofoMdml  Fgbobgd  0bxzm®mAszost Ly  vgdm  dbobo
©9HOW0Bs300L EMbom - dobo JoBBYdOL s 98MEIBYIOL, FIBLMOEFOYIOMWO JMOIMOEHO0YEO
300136509900l @5 MERoBboBsE3oMo LGHOWIGHMGOL, LobEgdgdols s Tmbs3gdgdol, dsdmygbgdwyero
A995memMma0gdol s yzgars bbgs Lsob@gtgbm bggmml dglbobgd. IT-sGJodGgddmes ©s dobo spqdol
36006303900, gOHmol dbGOZ, ©9M30ION0s LOgMm™m LEHMIEJR0 393390D9, mEOHYBoBsEoOL
00BbgL-LoFoMMGIGODBY, MMPB60DE00L Lodd0sbMdsdo IT-0L GMEEOl Bmas© bgzsby, s gmegl
dbM03, 2obloBL3Mogl IMmgse s13gJAHL, MIMYMOMOES 3930GHIWMO boMxqgdol oyIEd30L dowgdMEo
30593039, LobEJIgdOL LoboEmEbErMm 303wl MBOHWb39WYMes s .9.
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Lofodmb 35630  9MJoBHBHs  NBOWD3gmygmal  MmMABoBsEgool  Tglobgd  god@gdol
505bLgdME 9bsEoBL s byEddM3zobgErMmdsly 5degal dgladegdEIMdLL, Tgolffsgarml msegolio
mM560Bs3os s dobo BwbJzombomads, gbdstads 8500 sHoEO LEHMOGHIRO0L FMOHINEOMHGISLS ©
3963000060900L 93306 3OM3gLd0,  FobLsHBOZMHZL  J0TMMMDIL, MY MEMRBODIGOS
d9ggLodsdgdmEl  0v9B035  (339gds©  30OHMBGOLS S 3MOMEOFEYHIOL.  LofoMImL oMo
940G 9JBMBs MY BOHYB3gmymalL (330w gdgdBY Hgodool LobMexggl s dmgbomdl, Mo s0bobgds
d9L50530L MEYBODIF0ME BMGIGOT0, 3MMm39L9d80, LoLEYIGOT0, 0bBMMToE0sLS s Fsdmygbgdomo
LoLEHYIGOOL 3O EHFBG 0.
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ARCHITECTURAL MODELS OF ENTERPRISE

MANAGEMENT
Medea Tevdoradze!, Tamta Rukhadze!, Maia Saltkhutsishvilil,
Nino Tsulukidze!, Tamaz Alibegashvili’
medeat@gtu.ge, tamtarukhadze@gtu.ge, saltkhutsishvilimaiaO8@gtu.ge,

ninotsulukidze91@gmail.com, tazoalibegashvili@gmail.com

1-Georgian Technical University,

2-Kazbegi Municipality
Summary

The present paper discusses a modern approach to management based on the use of
architectural models. In this connection the concept of enterprise architecture is characterized. Its
main components are given, the main essence and purpose of each component are described. The
concept of system architecture is extended, which in turn includes data, attachments and
technological architectures. The life cycle of the architectural model is discussed. The paper
describes the methods and stages of development of the architecture of the enterprise. The results

obtained by the use of architectural models are discussed.
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30Bb9L-3Mrm 391900l 0EYMEMYOOL IBYMY3S MBomergls
L596356500egdemm sfigligdmengdsdo

390095 930MM5dg, Bobm EMEsdz0¢0, sBLEIBOS dox0sdz0o,
@O0 Md:1560dY, 0gmbs MdMEsdz000
medeat@gtu.ge, n.lolashvili@gtu.ge, n.bajiashvili@gtu.ge,
lobzhanidzelili0O8@gtu.ge, t.obolashvili@gmail.com

LodoMm3zawmb @gdbozm®mo Mboggdlodgdo
9ov0y

296bowmos  d0BbYL3MMEILGdOL ToMmzol (BPM) o0@gmemyool ©@sbgdagol Lsgombgdo
MBo@egl Lo sbdsbsmegdwm  ©sfgbgdmegdsdo (Mb). s0bodbwos, GMI AL LsbMmYsMIISL
2998605 Fomowo dmmbmgbgdo MIosmwgbo dobsmrgdol dodstm, 58 dgdombgggzsdo Ly MRGM @S
MBOM 0DOEIds  3mb3MMgbEHMBIMH0BMBOL  YBOHMB3gYmBol 9ME0WgdEMds. DML doBbL-
360Hm3qlgdol  FsOM30L  0EIMEMYool  IbgMa3s  ML-Gdo  MHBOWMBlgymals oo  FMFsmdols
99%39JH05bMmdOL  5F50gdsl, S930MIOL EOMOmM @S FoBHIM0ICME  IBILIORJOL. STsLsD gPHo©
bMol Mb-ob 3mb3MMgbEMbsMm0sBMBdL. s50bodbME0s, GMI Mi-0o Fomso Mmbol badolbol
dmadbobyemgdol 49hg3s  Ggbodergdgeos dbmerm  doBbYL-3MM(E3gLgdol  IbgMaz0ms o
0683mMT530wo s 3m3M603530MM0  GHdbmEmyogdol Lagmggummom odmygbgdom. msegzol dbGmog,
BPM-tgmemy00l ©obgdags 2w9eolbdmdl d0bbgl-36:m39L900b 53¢MIo@0Bo3Eost.

1553396dm Lo@yzgdo: d0BbgbdmHmEglbo. JoMmzs. 0IMEIMYos. 4dsmegbo bogebdsbosmergdam
©3fjgbgdEgde.

1. 3glsgsemo

©OIL 30DBbgLEMMELYdOL Bs@mzol (BPM) o@gmarmaool ©sbgmagol Logombgdo mdsmergl
Logobsdsbomegdem  IHgbgdgdsdo RGOS  SJBHPWNMos  890gao  FoBgbgool  godm.
Lodomgagwmdo Mi-ol BMbdE0mboMgdsy s 09bgxdgbBHBg 993w gbsl sbgbl dgdagyo Lsdo
doMomOEO  BodGmMo:  Lobgedfoxzml  dmddggdgdo, OHMIgEoE  808sMHmMME0s  Asbsmengdol
dmgMHboBs30sHY, LodsHOHM  MOHMOYHMNMOJIOL  sOLGdIMDS  FobsEdol byg®mbo s J399boL
296500 9d0L LobEgdol Po@mgs AbmaEom A5BsmEgdol LoliEgdsdo.

50 9900mbg935d0 bLYyEw MAOM S MROM 0BMPIds 3Mb3IMMIBEMBbIM0EMBOL M BOWblgEymaol
930 gOMds.  DMLBI©  doBBIL-3OMEgLIdOL  FsOMZ0L  0EIMEMROoL  BgMa3s  Mbi-do
MBOMb39wymzly dobo 9m8smdol 9839dGH05bMdOL 5350Egdsl, 53300908 EOMO® s FoGIMOIEG
©365bs0xgOL.  5Fobmsb ghmo  BdoBBIL-3HM3gLYdIOL  0EIMEMAO0L  ©sbgMY3s HBMHEOL  MEL-obL
3063960963 vb56056MdS.

2. Jo6omoo bsffoemo

00BbgL3GOMEgLo - 49BTgMEBso  Jdgg0gdol  (5w9db(30900L) 39300MGBMEO  Bo3MYdO.,
H0Iwgdoa Hobolfo® oagboo Faligdol msbsbds 2s6Maddbols Lafyols Tsbogsls s 0bgM®TS3E0L
LodmEem 3OHMEYYIEO© (G909y°©), MMIgEoE BobYIEMdss InIHTsMGdoLsm3zol [1].

g4m39e 30DBbgL3OMEgLL: 5d3L M30L0 LsBO3MGd0, 34s3L Lsdmemem dmdbdsMgdgwo s Ms30L0
Inwmdgmo. 63doldoghH doBbILIOMEILL odal Fglsligargero, sdmbalizerguo, dsMM3IEMBS ©s
MabOLYd0.  Fgbolgergabg dogfimgds  doboews 96 0bRm®Tsgos, GMIgEoE  odmoygbgds o6
3960509436305 30BbgL3MMEgLOL Lsdrsegdom Fggaol ToboMgds®. FsTMbILZEgw Dy Joowgdgh 505
) 08 Lobol 360HMmEIAL 96 0bBMOIsE0sl, GMIgwoz  ©LFMTsg3s d0BbYLL-3OHMEgbom. doBBYL-
30maqll  990920L 200939, OMIgEbsg goglh  ImIbTsMmdGE0, sHBOO o6  9d3L.  FTsMMZGMdS
§o6m8omygbl  Fgbgdol, Fgdbmemaogdol, 3MmMmEgEMIdol b LEHBIMEHJOOL  GHNMBLOMBSL,
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GHMIwoms3 bgaeddmgsbgamdl dobbgl-d3@maglo. Mglm®mlgdos bofs@mBml 3gOlmbswro, dmfiymdowmds,
0bLEH®MBbEJd0 s 5.9..

MLYOMBL B0BBIL-3OMELIOIOL MO FH030: JOMOMOEO s TBaMETFgMo. Moy Tgdmbggzedo
dboM©583F9M0 3O:M3E7LYO0D Jodmygmagb dgbgxgHMEl: JoM0MsEO - BoBBIL-3OMEqLYdO, MMmdwgdos
30035600l 3075356 dB0BBILL s doMHOMOEO TJIMbOZEgdOL Bo3owL Jabol; dgbgxgdmwo - doBbbyl-
36Hm39L900, OHMIWGdoE 93MBEGHOMEGdL LolEGgdol Tmdomdsl; TbaMEsdFgHo - doBbIL-3OHMEgLgdO,
GMIwgdog gaLEbMEMYdS JoMmoMs©E  dOBBILL-3HM(3gLYIL, FogOOMIE: BMWIGHOWWO  s©MOEbIY,
3993sbgaol ©sgJoMs390s, 3H9dbogmemo  obdaMgds, FoM39B0byo. BdoBBIL-3MM(3gLYdOL  doMHOMsEO
5003969005 m39M30900L 9600 I3Oo  FgbBEgds, M30s 130D  sEOWGdE  0gbsl
PYmdOmOEL gsdmbgms dmgdggdgdol dmger x933do; ™M3gMs309d0L Iguvyangdol doduodsermeo
LoRJoMol MBOWB3gwYmEs; ©BOMYdMo b HgdgBo M3ghHeEogdol 0wIbG0x0E0MgdOLs s
500mxgbgmol dbsmEsF)Ms; yzgws dmbsfiowol dogh m3gMo3ogdol dgbMmegds 30mb3Mg@me Mmdo
093930 bogdb0s6MdOL MHBEOHBb3gELoYgmBo©.

30035609080 5MLGdMBL bb3oolb3s BHo30L 3Mm3EgLo, HMmIYdOE d90dwgds ghmdsbgomby ogml
©53M30IOMWO s 53539 OML M35 xgMHM369d00 goblbgozgdmgl. domo obdolbgogzdgwo
356589¢9005: 15gdd0sbmdOL Lobgmds,  TguMEgdol G030, VoMWW dolL 99ddbs, 3ma3EgdlwyGmds,
9536100~ 56 803MM-bslioomo, 3mIgME0Mwo FoMmBs@gds. d0Bbal-3MmaEqLll 9d3lb msgolo LsbosmEbwm
3030, MHMIgmog 890905 99900930 JBH93900Lgb: 3HMEgLoL ©sFMTo39ds, 3OMEgLOL gl vIemgds,
36MHm3gLoL dmbo@m®m0byo (8ggsLgds/sboe0B0o) s Ggxsligds/sbocoBol 39wgagdbg Hgogotgds (Bob.1).

GoEabsg MERb0BsE30s FoOEOL 3OMEgL BoEamdstg, ob  Mbws ©ogyPEbmls BPM-
3063983305L. BPM (Business Process Management - 30%bgl-3Gm3glgdol 9969x396¢0) 30 oMol
LobLEYIMGO  FoEMTs  53EHMToB0BIOMWO  3OHMEgLOL  SLobgol,  TguMMEgdol,  s3MHMgIEJdOL,
©M3996@0Mgdol, obBmIZzolL, Imbo@mEmobaols s 3MbEHMMEOolm3zolL 3md3sbool JoBbgdol s
B0BHILOL LB M EHIR00L Jobowfgzow.

©o%Bs0bo

00BBIL- | ducgwonges
36m3gbolb
0969x 3963 0L
Lsbogmabam
BO3XO

AbGHEngds

®30d0bo30s

dmbo@mmobao

Bob. 1. 30Bbgl-3G39Lgd0L Lsbogmabemm gogmo

BPM-0 5608 m6560%sgool 30mEgbrmmo 3sGm30l 3mbzgnEos, ®mdgwos yobobowsgl
00BbgL-3OHMEglgdl, GMmEE  Lsfo@dmb  L3gEoswwe  MILWOLYdL, GM®IWdoz  99©I035©
333G 0MYBs©0s (330 gdgdoL dododm [2]. 50 3mb3gxnEool doMoms©o 3M0bi3039005 doBLYL-
36MmEgbgdool  goboggdo  bsbosmo s godF306M35mmds.  gb 3o doowfglzs  3OmaMmsdwo
MbOMb3gwymgzol  asdmyggbgdoom  d0bBbIL-3MMmEgLgdol  Bomzobmzol,  Lodmwszoobmaol,
dmboBHm®mobyolbmgzol, Imywodgdolbs  ©@s  9bsoBobmzol,  3gOlmbowrol  doswgdoo  ©o
3OMmaMdmeo  LobEgdgdol  asdmygbgdom  d30BOYL-3OM(3gLYdOL  TmEYEgdol  EobsdorMo
23900fgmdom. doBbgl-3Mmgbol IgbgxdgbBHo MOl MmMmYsBobsgool Fommzol bgMbo, MMIol
©OMLs3  boddosbmds  gobobowgds,  OHMMOE  MOHOIHMNHIE3B0MIPMo  3OM(3gLJdOL
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9OOMIWOMBS, HMIJoE J0Bbs® 0LIbsgL JoBbMdMm0Z0 TgEgaoL (3HMEJEHOL 56 mLsbmE@mgdol)
99dadbol,  GmIgwoz  dmdbIoMgdolmgol  9b0dzbgermgzsbos ©@s  Omodgl  dgdmbogero
MmO060Bs3oobmzol. 89bgxdgbEol bbgs IgmmEgdolgsb ol g4oblibgsgwgds 080m, GMD Loddosbmdol
9900920 o6 BoLEIYds  (39W3IMNWo  BMb309d0L TGO gdol boGolbom  mGYBOBsEOOL
0OMMIME0 ©J35MHodgbG0L G096, 56589 gHOMd030 J90930L Jobg3zom, HMIgEwo J00Mgds
gzgwo 8996Jgool g gdol OML  Bobgmemdol d9ddbol yggws xoF3do. gl doomfigls
36MmEgbgdool  LHmOs  mOaobobgdom o3 godmobo@gds  @sbsbotxgdol 893306 gdsdo
3bJ3ombomo  J39356594mx3gdol MMmMogHmddggdol OmML.  s3Moys©, BPM-ol dmsgsto
d0Bsbos Bommzol LobEgdol 989G MIOMdOL  sTsEgds. BPM-Lobdgds B39mwgd®og dgoaegl
doMm0moo  BMbJgombsMo  dmEnmgdol  dgdgy  Bs3Mgdl  [3]: 1. d0BbgL-3Hm3glgdol
6930bo@sMo - ULogddosbo 3OHMEgLgdol  sFIMOL  bozsgo, GmIgmwog MHBOHMBI3gEymal  g3zgms
©50639MglgdMmo  306MHoL  gMMMdWog  ddomdsl; 2. doBbgl-3HMmEglydol  ImEgEwoMgdol
0bLEBHOMIIBEGHO - 5MHOb F0BWOEMEmO 3OMYMTs, MHMIJEoE LoTMoEgdsl 0dEgds s0Lobml doBbgL-
360Hm3qLgdo  HBMAse© Jogdwo bm@szoom; 3. doBbglol Fglgdol sTommzol bodrowgds -
©50m853900L 206Mgdm, MMIgEo Lodwogdsl 0dwgzs s0ofgHml doBbL-3HMEgLoL IGITGOO
§9Lgd0o. TogoOoMOE, 9WMOHOMTJO0 3Mmb3OMYHMEo sdmM3sbgd0oL  FgalHgdwgdol dgemBg30U,
d9Boboo dmbs399990L  LobfimMgbyg dgdmfagdol, as6g Lol@gdgdmsb Fx306Ms30MH9d0L ©s 5.9.
seamMomdgdo; 4. 00BbgL-3MM3gLYdoL  Mbgby, MMIwgdog LOMWEIds BPM  Loli®gdsdo,
3003560580 258myqbgdImo 0bxm®dszomwo bob@gdgdol 0b@gatsgool bsdrmswgdqdo; 5. bsdwmdsm
3mOGIOo - 356Mgdm, OHMIgwdoi 00BbYL-3HMEglgddo BsGmwo ImdbIsMmgdwgdo 0wgdab s
bEOMEgd96 35305600 ©39¢gdJOL; 6. 9B30BOLS S 96QM0TYgdOL FMOB0MYdIOL L5FwYsegdqdo -
M3905GH0Mo 5 965e0EGH03MM0  9bao®m0dygdol LobGHgds,  MHMIgEog BMOIoMEIdS doBOIL-
360 m3qLYdOL 9090bsMmg LESEGLOL s B9YagdoL Jobgzom.

00350 BPM doamds 830otmme v353000@gds BPMS - Business Process Management
System/Solution (30Bbgl-3Mm3gLol BoMm30L LobEgas/QooHY39G0wgds) - BPM-ob @Ggdbmemyon®
990009bL. 00 MZoLsBGOLOom, BPM 60l 0b@gamomhgdmmo  0bbE®mdgb@gdol  3md3wgddo,
9903 B3 gdsl 0935 Bo@IMEgL 30M(39U900L FMYW0MYDs, 93BMIsGYIMO© TgbHEgds s
2393MbGOMEgl F500 9B9JEH06MdS. 3608369035605, O™ BPMS 56 s60L (350039 0580143000903 90
bobBgds, GMIgElsg  Tgmderos  dgddbol  LofoMml  Loobgm®dsgom  0bg®msliG®d@mes.  sa
0350LsbMobom, BPMS 5ol 063 gatogool Lsdnmswgds, OHmIgeroa mBmHwbggwymal Lbgsalbgs
36O3m6M5G0wo  bobEGgdgdols s 3303530980L YOOI MJIJEIOL s, o3 FobLL3WMEMGdOm
36033690 mg5605 BPM-0l 0@gme@mmaool m3sebsbmobom, 51939 9©sdosbgdol Gmdwgdoi 9mdsmdgb
50 ©bsMMGOMIB. ghmghm 39ML3gdGHoe JodsMmmergdsl BPM-ob 0@gmamyool sbsbgdasw
§om8moyqbl MToweglio gobosmgds [4]. o0 890mbzgzsdo Ml-ob Logddosbmdol JoMmgzs Mbs ogml
39bboMmo  OHmameEg 00BBIL-3OMEILIdOL FsOm3s. sTLME gPmsE Mi-do 0bBMMTs3009w0
3996m@ma0gdol  459mygbgds  doBbIL-3OM3gLYdIOL  LEOYEYMBOLsMzolL  FoMTmaagbl 9B m-gMm
0bLEGOWIPEL  ML-oboL  3Mb3MMIbEHMBIMO0BMBOL  sbsTogdwsE. 3bmdowos, MmI  Mli-ob
bo®obbol bogmggemsm dgbgxdab@do (Total Quality Management - TQM) g®o-90o 9609369wm3zs6
9090l FoMTMogbl 3Mm39LgdBY-MM0abEGH0MIOMWO FoEAMTs. TgLsdsdol LEsbws®Edo ISO
9000:2000 >00b60dbgds, M™I 8900930 993900 o039, ) Mi-do bbgsalibgs Lsgdosbmdols Labggdo
005MmmMYds OHMAMEE 36398900, 5356 Jmyzgds 0dol 99930 gdEMds, ™I Mb-do Mbos swofighmls
g39gws 3600369wmgzsbo 3Om3glo s Asbolsbrz®mml dsmo FoBbgdo, ©oyobogl 3 3MMEglgdby
3olblodagdge  3omms  Los,  29BbmME0gwEL 93 3MMEgLYdOL  bmMIsGHOMEo  MgAMEoMgds.
30m3EgbmEo  Joamdol ©sbgMy3ol M™ML dmoge® dmddggdgdl Fomdommagbl 0d JoMomso
30039690l ORYBs, MMIgdoE  F0dEObIMYIMIL  ML-Fo, Tomo  F9YMMOsBgds  3BMEgLldOL

276



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

G99bGH®do s 50 3MMEgLYdOL  MOMMOIOHMNJIgEIdoL  Ldgdolb  dgpagbs.  Mu-ol  3HmEgLgdOL
9OOMIWOMIOL  MOB0IMo gy 0dwgzs  Fomo  odlbgowgdyo  3anslbogogzszoob,
056300093MMd0L s MOH0YMMII)IO0L FgHEH0WIBOL ©sRIBOL BodMowgdsl. sBobmsb gMmo,
000369 m35605 30BBYL-3HMEILYOOL 53BHMTdEH0BE00L ho@sMgds [5].

3. 3365

M0AmOE  36Mmdowo0s,  d0BbYL-3OMEgbol  Fgddbs  d0gH  TIM30EIdMos  dgbgxgPgdol
30b5%Bg 398mEoMIdsbY, 0b6GM0E0sBY, 5 9 sOLYGAMOL IBs B73933IO0 S PMOMMIMWOo -0
05350 65 gosfFY30@™ML, vy Mo dBoBBYL-3MM39gLgdom 0dbgds FoMmdmoygbowo dobo Loddosbmds.
d0bbgl-3MHM39L9d0L LolEgIol IBIMAZS A9BsMEIYdOL LolEJdsdo 0danggzs 899Iy IB0MSGILMDIOL:
LHOons0 bgds G1953060905 (33e0wgdgdbYg; 9300 gds 3MMEJLgdoL Fgltmwmgdol ™ bsdolbol
DML ghHmo; Ggbodwgdgwos Mm3gMoEomo gB9dG0sbMmEdol Jgisligds; BOHMBlgwymgowmos
M396530900L  Fgmsbbdgdemds; d30MHEYds absboMxgdo s 3MHMEJLYdIOL VOMYPIMWGD; Y39
05650860mTgeno mMm0gbEoMmgdwmo 36Mm3glgdol 89w9agdbg
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INTRODUCTION OF BUSINESS-PROCESSES IDEOLOGY IN
HIGHER EDUCATION INSTITUTION

Medea Tevdoradze, Nino Lolashvili, Anastasia Bajiashvili,
Lili Lobzhanidze, Teona Obolashvili

medeat@gtu.ge, n.lolashvili@gtu.ge, n.bajiashvili@gtu.ge,
lobzhanidzelili08@gtu.ge, t.obolashvili@gmail.com
Georgian Technical University
Summary
The report discusses introduction of the Business Process Management (BPM) ideology in the higher
education institutions (HEI). It is underlined that today the society has high demands concerning high
education - in this case the need of competitiveness is growing more and more. Introduction of the business
process management ideology in the HEI will increase the efficiency of its work, reduce time and material
costs. In addition, the introduction of business process ideology increases the competitiveness of HEI. It is
noted that the providing of high quality education is possible only through the introduction of business
processes and the universal usage of information and communication technologies at high educational

institution. In turn, the introduction of BPM-ideology implies the automation of business processes.
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d0BbgL3MMEILYdOL MYob0boMobyo MBsmangls
L596356500egdem sfgligdmengdsdo

390095 930MM5dg, 3505 LMY 333000, MYMbs Fowsdy,
056053 35356509, LEALMb MBS
medeat@gtu.ge, saltkhutsishvilimaiaO8@gtu.ge, t.chigladze@gtu.ge,

kapanadze.mariam@gmail.com, darchiasamson@gmail.com

LogdoOmz9wmU ¢gdbozwco wboggdLodg®do
69domdy

296bowMos Mgl Logobdobsmrgdwm  ©sfglgdmegdol Homdo@gdol Fgbsdergdaermds
00BbgL3MM3gLYOOL BbYMAZ0m. MTogl LELHogergdgwrdo 89odergds 0gml dsdmymzowro Labfjsgwm
36OHmE9Lmb 3538060900 Fomoeo Mol doMomso doBbYL3OMEgLo. T9dgy Tgbsdergdgwos
00bodbmwo  doBbL3MMEILOL  ogmas  Fglsdsdol  §39-3MmEgLgds.  3MMEgbo  doymdol
56963308 EOML 8053500 dmgdggdss 0MOMOO 3MHM3JLYdOL OYIBs O 3EOLOBOZSE0S, T>NO
999003mdo 259000056905 3MMEgLYdOL MYILBEHMTo s oo IMOL 393806900l Bggdol 993mTs39ds. vy
36Hm39900  dmombmgl  LByMoMBME  33WoEgdgdL, 85806 Mbs  BoGoMmogl  3Gm3gLgdol
69obgobo®obyo.  BsdOMITo  dmyzsbowos ol LggHmgdo, GMIWgdol  dgodwrgds  asbgl
906506060690l md0gjEo ML-To. 515939 sLOLOMJIM0s Mo dOL MM 58 3OHMEgLYdTO.

15533563 Lo@yggdo: MBs0eglio Labffsgam sfgligdwymgds. doBBLEHMEILO. Hgobgobymobyo.

1. 8glogsgro
05659900039 MFo@gl LogobBsbsmEgdwm ©afglgdemgddo (vMb) FoMmdo@Ggds 9godwrgds
ogmlb  MBOMbzgmymzgowo dsldo doBbgL3MMELYdOL ©abgtazom [1]. 8 Fgdmbggzsdo BsGrmgs
dodemgds  ogml  gobbowymo  GmmeE  00BbgLEOMEJLYdOL  ToMMZS. 30I3  JOHOIOMO

»3603369cm3569b0 F0FsMIMEgds MPowrglo Labfegwrgdol 3MHMEgLlgdol gobzomsmgdsdo sMmobL
3060mdgdol 99Jdbs LOMWo gugdBHOMbME FobomEIgdsHY FoallgErgms. bogsbs6Isbsowgderm

39 GH0dgEos  3OHMaMsdgdol, Lobfagerm  3MmEmLYdOL s gugdBHO™mbmwo  Lobguwddwgsbgarmgdol,

OoLEBEO0MOmO  bagwgds s  0bGHIOBgEH-39bsmNwgds, gagdBHO™MbMo  dodwommgzgdo - sbw
0683m6MH35309o 39dbmewmyogdol LEdslidEedosbo 3s9myggbgds Loasbsbdsbsmwmgdwmm 3Mmiglgddo

36093690 m3bs@ DML Mli-0b dBoBbgLEMM3gLYdOL baGolbl [2].

2. Jo6romoo bsffoemo

306390 Gogol s3mEsbs FsMmM3z0lL  3OMEILME MmM09bEIE30sDY  FoILZEOL  OML  sGHOL
00BbgL3OME9LYdOL  I3OMY]BHYOs  [3].  d0DBBILIOMEILYdO  Fgodergds  oymlb  Ho®mImagbowo
Q©IAH0Ds300L bbgsolbgs Mmboom. 9dgsb 250m3obsty, »dsmwgl Labfagargdgardo xgM mbo
0y4mbl  250mymgzowo  bsbegwm 3OHMmEgLlmd 935300093 wo  Foswswo @MBoL  doBbyLdHmEqLo.
Ubbgoalibgs 13g30omdgdol s bHsgerol ©mbggdol dobgwogom gl godwrgds oyml  899gao
doM0mso  B0BbgL3MMEILo, GMmIgwoi TgEEIds  F9M339MOo  J39-3OM39LYdOLLRE:  Lobfagwrm
30mEgbol 998935, Lobfogam  3GmEglol  aobbmem-

—
309eg0s,  Lobffogem  3Om3glol  dmbodm&mobyo/  3mb- a Q

GOMEo, 306GHOMEOoL d90098900L sbserobo s sbsgrobols T l
390092390Bg ©19530690s.  Lobfagerm dobbgldGmglol 53

Loboo  {omdmyqbs 93059mx0wgdl  ©gdobyo-dmbosmol Q @

bdqdsl - PDCA (Plan-Do-Check-Act) (bsb.1). o
Bob.1. gdoba0-8mbstol idgds
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3990093 0000MgMEo J39-30mEgbo 990dwgds 0gmlb IYMBowo J39-bsfowgds: Fogomwomo@
53939300 J39-30139L0, B1JoEMdsTo §B3+9dbgds 29BN gdOL LdobolEHMML Jmger Moy bm®mIsEormem
©M39996@gdb o Gg0degds dmoEsgzgl: Lobffogarm 3HMyMsdgdol 899ds3gdsl, Lad@o@dm 3obMogol
93D gOSL, 9MPOGHMOIWO 5 WBMMSGHMMOWO BBOL 2obM0yol T9dmdsgzgdsl, Lbgs Lobfjogwrm
©mbolidogdgdol oggad3oL. Lolffogerm 3MMyMmdqdol 893mTs3905H) LIL sOLYGIWWO bEsbsMEHIdOL
dglisdsdobo  3MFomdL  M30009R3oLIdOL  XMBO  3OMPMITOL  bgerddrgsbgwmsb  gBmoe. 90
360Hm3gLgddo  od@Bomeo oMol BsdIMwo  ©356530, Lobffogerm  ©g3oMEedgb@gdo/3smgtgdo,
60390LoEIBHOL  Lfagwgdol  ©g3smGHedgb@gdo. 939 96083bgermgsbo  g@s3o oMol 3MmyMsdol
936900H5300BsM30L  IBoEIds. 998y FJ0dEOBIMYMBL  Lobffogamm  3MmiEgbol  asbbmM0gwmgds,
GOmdgwog  mogogl  domger Moy 0mboldogdgdl, o350  9d30gool,  3Msgd@o3oergdol,
WdMMSGMM0Jd0L s LbZs BHodol d9350069md9d0L hods®mgdsl, LEgbEgdol 3mwbol dgxslgdol
360Hm39LgdL, 3MBLYEIEHE0gOL s o. 8. 53 3Mm(3gLYdTo FMbofogmdgb ©g39bsGHO s Labffogerm
©935MF53963HJO0/30090MJB0. o3 Tggbgds Labffogarm 3GmEgbol 3mbEHmmEl/dmbo@m®mobyl - ol
890d@ads dm035309L LEHMgbEHdOL FMLHMIOOL s LaLfsgErm 3928500l 2obbMEmE0gEgdOL sborobl,
Lo56g9Mm0dg90Mm ©EM39TgbE o300l FMIBOYdSL. yzgws hsdmmzeol 9é¢s3by wgl Mdbodzbywrmgsbgls
OOl SbOWWgdl  bosGolbol  MbBOMBlgmygmgol  LsdlebwEmado, MMIWIdoE  9JGHOMME  SMOL
Bod3mmgdo  BEAHMIBHIOOL FMEbOL s Lolffogem Mmool 808@obstMgmdols Gos ©s oty
99535900l 3HMEgLYdd0, 3MIMTBILMO/BoLfogErgdgdoll MboL Fgxsligdado, 3mbEHMMmOl Jgw9agdol
05085390590 5 sbseroBdo.

d39-36m3gLgdoL M3gMo3E0gd0L oEygboli 98gy Fgladmgdgeos doBOYL3MM(3gLYdOL VRGO
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BUSINESS-PROCESSES REENGINEERING IN A HIGHER
EDUCATION INSTITUTION

Medea Tevdoradze, Maia Saltkhutsishvili, Teona Chigladze,
Mariam Kapanadze, Samson Darchia
medeat@gtu.ge, saltkhutsishvilimaia08@gtu.ge, t.chigladze@gtu.ge,
kapanadze.mariam@gmail.com, darchiasamson@gmail.com
Georgian Technical University
Summary

The success of a higher education institution today depends on the introduction of business
processes in it. In the article it is noted that initially high-level core business processes can be
separated, then it is possible to divide business processes into corresponding sub-processes. The
main action during the introduction of the process-based approach is to identify and classify the
main processes, with their further integration in the processes register and the development of a
scheme of connections between them. If the processes require serious changes, then process
reengineering should be performed. The paper lists the areas that could become the object of
reengineering in a higher education institution. The role of modeling in reengineering is also

characterized.
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LodbgEMM S LEdMSZzMMOM FMbo39dgd0 - 8093MHMBILME 6 5BHT0SLML s 39380MHROWO FMbo3gdgdo
0031905 MIWGHMI0IBEHIMMMsE, 45BLs3MNMJO00 0bRMMTsE0s LsBbYEGmM M3JMO309d0L s Ladbg®m
396LMbsols Ggliobgd. bgdolidog® MmMmYboBIE0sL, HMIgEoi 065bsgl 19 ImboEgdgdl, gosBbos dolio s30L
don05b 335360 36OM(39049MJdO.

3Mbx30gbEosmmmo  Imbso3gdgdo s LogeFMm  Loodwmgdgdo - dmbsgdgdo,  GMIEgdOos
LooEwIwmE MbEs IMRIL dOBOILOL 3mB3Mg6EMBIM0bMdOL Tgbo@Pmbgdol dobbom. gl dmbsigdgdo
96000966  0bFgwgdBem®  LogmmMgdsl  (1L5353MM), LogoFMHm  LooETEMYdIdL,  B0bBLME
05639690 gdL @5  9bgeM0dgdl 3335600l Logddosbmdol  Fggagdol s  dMIPGB0BMBOL  Fglobgd. o3
39093060580 51939 990L 0bxMOTs305 IMTHTMYOIWOLY S 25403900l Fglisbgd.

139308036 Imbo39805 Ls3939080 296maglgdo dmbs3gdgdol boliosmol Lagdzguby bogds
FogMo300ls @5 ©o330L  GHodol FgmBg3s, MMIWOL ©OHMLE YMMmeegds Mbws 8ogdsgl doBoms
L&obsMEHQdL:

*  390-50000b0LEGHMoMgdOL  0bFHYMBgoLbo, OHMIgwos  Ydgewm® 094qgbgdl  dmbsggdms  dsBGIL. 93
3900bgg30d0 ymgzgem3zoL vbws 0dbgl godmygbgdyero SSL 56 Mlag®mbm 3hmduo-Lgmzolo (Hmdgeos sbg39
0ygbgdls SSL-U, owgdss SSL 3.0-L 999330006095 GHGMobLEMOHEH0MIdOL 8960l MLsxkgM®mMbMgdol 3OHMEMIMEO
(Transport Layer Security, TLS) s m®M03g 36MHm@GHMIML 2558600 9mfy3ero@mdgdo, s8oGHmd obobo oM
0003190056 dmmbmzbgdol dglsdsdols) [1];

¢ byM39M9006 EIL393d0MgdMs© Mbs 0dbgl godmygbgdveo SSH2 3Om@EHMm3meo 56 @obEsbiow®o
§300mdol 3OhmEGHM™3mero (Remote Desk Protocol, RDP);

*  5080b0LE®MsEHMMOL dMbs3gdms dsBsdo Tgloligergers Mbs 0469l 499mygbgdero 3o¢3g Jugero s
TLS 1.1 56 g6 domsero 39OHL0sS (009 mbszgdms dsBs 580l bsdrsegdsl 0dE93s);

® 439w SSL 36HMmGHM3ME0 3o Mbs 0gml 1bs3dsM0ls IogHho Bogmozo0m. ogmazool Lgliool
MBogOMbMYdS 96 2960LSBEOZOHML LyMZgOLS S JEogbBHL FMMOL sMJdwmwo Gog®mom.

dmboggdms dsBol mommgmeo bgMzgo MbEs Y393d0MHEIL 3e0gbBHIOL 3MBE3IMgEHWWwo dogmszool
6036900l 200mygbgdom. gobgobommm dogmszool bogMgdol dspswomo (ECDHE-ECDSA-AES128-GCM-
SHA256):

e ECDHE - 90Lo0gdgdol 353300l seam®omdo, GHemdgwog 04gbgdl guoglbvydo 96Mmolb aolswmgdol
23933oL 913999019 25b50gdmsb (EDHE). ol sbggg 990degds ogml RSA, DH 6 DHE. 939896900 g0Lowgdgdo
033wgds Diffie-Hellman 3Gm@mzmwol (DHE) godmygbgdom [2]. 95399960 (900xIM5000) oLomgdgdo
39bLsB3M396 306306 ©o335L (Perfect Forward Secrecy, PFS), 569 ovg LgMggmol 6dgmngsosbo
badmfgmol  2obosmado  0dbgds  3mIIOMIGBH0MIOME0,  gb 9O @IMM393L Lo Lgboob
3Mbx830gb30sMHMBL. v bghMza®o 0ygbgdl OMHMAdOm gobomgdl, 00 byl sHgdL dob  msgolo
3M3935000560 2oB50Yd0m, HMIGEoE 5Ol bgM3zgMol LIMHEHO0BR0IGT0 SMLYdMEO B39MWGOMOZ0 JOLIMIOO
[3]. 96> 5006086mU, HMmd DHE 0mg3¢gds ma3dm bsodgom, 3o0mg EDHE ©s Lsmzgomgbme s@ob doBbgomeo;

e ECDDSA - 5bsboosmgdl bgedmfigmol  seam®omdl, Mmdgeog go0moyggbgds aolswgdol  as33wol
3561509300l bgedmbsfgho. RSA m3gmgliols 3006Mg DSA 56 DSS, Gmdgaog 990d¢rgds dowosh bLmb@o
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0ymb, bgedmfg®ol §yomrmsb go0mdobamy);

e AES128 - 3m@©o0 b6530g00sb. 50 89dmbggzedo, gl M0l 39xMMNMIdMo JoBcMszool LESBIMEO
(Advanced Encryption Standard, AES) 128 3030560 g5bo0gdoo;

¢ GCM - GogMol @s899953900L FgommEo ool (Galois/Counter Mode, GCM) 53m96&0%3035300m,
H™IgoE M HOHWb3gmymal 530096050300 JogMogosl. GCM dbs®b mFgdl dbmemo AES, Camellia o
Aria-U, 5d0@m0d gl doxgmgd0 0gowr@os AES-mgz0l;

e SHA-256 - 393ygmdobgdol 9300963H053035300L 398-03BJ300L  3m©ol 2olowgdom Asbbm®mEogwgds
(Message Authentication Code, MAC). SHA-256 s®ob 353069390 MAC-ob (HMAC) 3w9bd30s, HmIgemlsgs
LYOGHO0GBOIOE00L  MOPbMgdO  094gbgdgb  LgPMOGoIeEHIOOL  bgwdmbsfgPe s  dMdGWMBEIdMo
LYOMM0x0353gOoL Logdolbsmgol (Certificates Revocation List, CRL). gb seam®Momdo godmoygbgds dmago®o
L50EYYIm 45B50gdol Tglogddbges. 53 SEWRMGOMTOL MoE0Ds300LIMZ0L dM0MmEMOGHIEwos SHA2. oyo
9m0353L Mmmbo Lsbol 393-1bJi0qgdl: SHA-224, SHA-256, SHA-384 cos SHA-512.

dmboggdms 35Bobm3zol SSL HgscoBogool dgMmbg3zolel Mbos 0dbgl gomgowolfiobgdmo dormgdol
Loo, GMIgeos 330p39690L FoxzMsiool L3abomgdol msbdndgz™Mdsl Fs650, Lobsd Tglsdsdolo FoxGo 56
0g6905 bgerdolbsfizgmdo HmymeE 36009bEoLm3Z0L, sbg3g bgMzgHOLmZOUL.

30060353006 Mbsx@Mbmgdol MBOHMBlgwbsygmns doxnmoiool LoFoMmmgdol Tgxsligdolsl LsFoMmmo
390035¢0bFobmm 565 TbmEmE dmbszgdms GHo3g00, 56509 8500 A5d3E9d0L Fgmmos, by 3938060
bm® 309090 Jugedo, v Jugeol yocmgo.

MBog®mbm Jugedo 300996035300L5L, 3MBMB03530900 IEMEE0s JugErol Mbyby s, 9O,
9L9d0L BB guMds 56 LoFoMMgdL Ls3MmBb03530M sOBIIOL IToEHJIOM (335L. b b0dbI3L, M MsgOMb™
Jugwdo  53e03530980L  bYMH39MHgd0, OMIWGdo3 0bMm3zab 96 AoILEYIg6 Tmboi3gdgdl, 0lg3zy Omme3
LgH39MmadLs s Lbgs 0bBHIMbgE Jugerme 3m3960353090L BmMOL FHoMI10MGdL, FoRMOMGdo J53d0Mgdol
539450905 56 LFOMPYGOOM. U 39MY0s, M3EYRD B3xMGBMOZ 5ToL 53900gdL TMbo3gdms dsbo s BogMmOEOS
153050 3000536 3OMEILMOL. MRG® FgBHoaE, MY 3nbxroIbE0sW Mo IMbs3Egdgdo 0bsbgds dmbsigdms
05Bsdo, obobo 05063 Mbs 0gml FoBOHOMmGDIMo Ms0d]) BMmMI0m. 0o dgdmbggzsdo, gb bogds
330353006 Mbgbg s IMbs3g9gd0 dmboggdoms dsBsdo FoogEgds o ™o3LEYdS 339 STOGBOHLIEO.
Jugegdl  dmGob  3m3mbogsgoolsl, OmEbsg 3o3doMo  BYsMEgds MmMYsbobsgool dos Jugwdo, b6
™mO960bs3gool Jugelbs s 0b6EIMbgE-Jugerol dmGmol, dmbsigdoms gowsaEgdolsl, 3mbxgogbioswHmdol
3019H99350, MBS 358myqbadwer 0dbgll 30OE NGO 39Mdm Jugero (Virtual Private Network, VPN) IPSec 56
SSL 36m@H™m3mobl gsdmygbgdoo.

9mbo390ms goo3Egdol SSL sMdo@gd@duds 500agbl MLsg®mbm 35300ML. 8mbsggdms dsBol dsmrmgol
®965390MM39 LobBHIIGOOL 4dgEgumds FHIOL M IOl SSL-U, 19T SOBYOMBL A5TMBI3EXPOLYBO (oASTPOMS,
Redis), s80&™md dmboggdms  dsBol  FgMBgzoLsol  gomzowobfiobgdme  vbos  0dbgl  TboMsFgMol
MBOMB3gwyma3s. sg3g MBS 04691 Fomzseolobgdero, HMA FogM®oMmgdEo Fmbsgdgdol JgdoMgds 56
dgodangdo.

3659dBH03vwo 3309390000 EILEHMMEYDdS, B SSL-0b boMxgdo dogr0sb dbodzbgams. Mglm®Lgdol
=d9gBHgbmds  398m0yYghgds 3930060l 0bo30sE0BsEo0l EOML s 033005  °0gdsGJOs  3MMEILMOOL
©BH300mM30L 2%-, beewm dggm3zbgds 0830000 0HBMEIds 5 JoEr0fsdsdy [4]. 3965090M™39 3OM39LMEOGOOL
39GHILMOSd0  DMY0IOHM0  FoBOMIGMOO  (Fogooms©, AES)  Bsdmb@oggdmmos  oblG®mwdiogdo, Go3
060036903650 BHOL 3500 Ho®rBomdsls 30MyM535d0 Jogma300L 458mYygbgdslimsb dgsdgdoom.

06535 dbM0305 S WOHTs OHMYMEOF MGMOHOTs, 15939 3M5JE039ds 33¢q3000s 5B39bgL, ™I 3sgdo-
60l 3MEMBOLMZ0L s MBOBOHNbMYdOLIMZ0L MBS 0dbgl 459mygbadmero 8Mszswxgbosbo doymdgdo:

3939060b »dsmE039l0 doBMs30s. Imbszgdms d3Bob LyMzgMo Mbs oyml 3Mbgoym®omadmwo olyg,
600 I0DbMZML MLsgOmbm 3mdMbo3s305 Y39es 39380MHOLMZOL. 3 3MbBoaMO300L 8909y, 39bgMHoM©gds
LYOGHO0BOE0MGOOL MEYbMUL (Certificate Authority, CA) bgHm0xg03sE0, MHMIGEoE 3980m0ygbgds LgHzgHol os
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©5 BMOMO  gobomgdgdol  byMGH0B0IGHOL bywdmbsfgMs®. gb 03039 bIMMOGOIsGHO  A5dM0Ygbhgds
309b@0ob dbotgl 3e0096E0L V0 s IbLYYMMEIO FoboMgdol LIMHMOBOIsEHdOL Agloddbgwrs. My mz0m
3096G0 0b65bogl Logmo® obomgdgdl s bgM3zgMo LfimMs 6oL 3mbgoam®omgdmwo, d5dob yzgws
3938060 308MHOMYOME0s.

Lo0EIm 0bxzMmMIs300l MLsgGmbm dgbsbgs. SSL 3038060 ©s33d 3060390 3609369cm3zs60
650X 00, a0 030 56 500l Lov)39mgbm (Fo25E0MsE, M¥) obbMmME0gEw s f3mds 3e0gbEol 3mlidgdby,
05006 303006900, HMIgdoE 09gbgdabh 53 Folowgdgdl 0dbgd0sh dmfyzwogdo dmbsgdgdol dmmbmabgdol
2396LObMOE0gEgdEsE. ) 0d69ds 3sdmygbgd o Folowgdgdol FsM™MZ0L OGO 0bEMLEHMMIEHWOWYo
LgM3z0Lo (ogseoms Hashicorp), goliomgdgdol dsGomgol bgMzolo (Jogocroms®, Amazon) 56 bgdoldogmo lbgs
LgM30L0, HMIYEOF 3965395639390l AoLEWGIOL L33l S 500 FoMMZSL.

9mbs3gdms d5Bol 8mdbdstdgwms @obsdom®mo 99ddbs. fobs me 9@s3Bg MLo@MMbMmadol Loodgm
LgMz0LoL  (Fspocroms, Vault) dgddbol dgdgy, dMbgdMOz05 dolo  godmygbgds dmbsggdms bogsgdo
9939890990 ImdbToMmgdol 65009900l obsdowmse dgloddbgars. gl Lodrsgdsly 533l 3MMAMmSTOL
3L MIROLEGHOOOML S BMO0MbMZML ITHBsMgOOL 65000, MMIwog o0 dmdgbEdo 0ddbgds. olgmo
HMEgdol  godmygbgds, MHMAMMOEss dbmEwmo fogombgs, byl MFgmdl bbgsslbgs  3M030mga0gd0L
533G 3060F900L s MREgdsdmbog dmTbAoMgdgdolomzol dgodwgds EMM™MOlL IgBM©Is, o3
333M5GvM5 903l 3mEH 9630 M356mbm 899093900l EOMLSE. 3OS 5dols, Ggladergdgero bogds
9dbBorgdmgdol 5353006 gds 306309E 0 3OHMAMHTOL 3MUE M.

4965690 8mboigdndol dmmbmgbydosb 4s8mdobstg, SSL s VPN ¢gdbmermyogdol 3:0830bszool
23990myggbgds 0dergzs BydoldogMo Ls3mdwmbozsgom sObOL doxMmsizool Gglodwgdamdsl. sdsLmb gMmo, Mbs
0gdb9L 250mygbgdmeo 3mbxowgbE0smo Fmbs3gdgdol Bsmgzol LyMzolLo. sdom LEWMEIEIds dmbsgdoms
©5(330L 3Mb(39B30S P9 HIZbOLL.

29630bomm dmbs3gdms o330l 3mbEgnEos 8mbsigdgdol 8830w dymdstgmdsdo ymabolol:

MLOx3MMbmgds dmbsgdms doBol Mbybg. dmbsggdms dsbsdo Tgbobmer dmbo3gdgdl sbgzg MHmoadgb
504985390500 gmxy Imbogdgdl. dmbogdms dsbsdo dgbobrymo dmbsigdgdo bgardolsfizomdo Mbos ogml
36MMaM59900Lm30L, b5 0EH03MLYdOLMZ0L s IMTHTsMGOOL  3MHM(3gLYdOLMZOL. mvy FMIbIsMGdYEDS
dmobgmbs 9mbozgdoms 05Bsdo 93m96E053035305, Fodob ol dgvydaros Igledsdolo WBWGdGd0om Foo30mbml
B900bdogMH0 dmbs3gdo. sbseoBol G999 IR0BS, MM Y39es 3mGHIbE0MM0 dmGmMEIMJdgo dgodwmngds
5094l 8990092 39G9RMM0905:

* 2567 dMOMEHIMJdgoo;
e J0bspsbo dmOMEHIMJdgo0;
¢ 5©30boLEHMSGMOO.

239609 dMmOHMEIMJIgIOL LFoMEIdsm Tmbozgdms dBsbg 96 Tob bghHzgdby §zmds WoMmYdMo
068m6H35300L dmbsdm390es@, Gobogsbo dmemmEImddgwogdo »bws 8930wbgb bsbom xymBgddo dmbszgdms
05HBY 96 Mm3gMs30vgeo LobEGgdol H3mIol MBWGOIOOM s J00WMb 0bBMETs30s Bsmm30l dobogdmwo
3003090900l doeds, bmwm 5EdobolEMma@mMgdl 59300 dmbszgdms dsbol s/sb Mm3gMmsoreo bobEgdol
©Mbob 5TobOLEHMIGHMMOL YBWGdJOO V0MYOIE0 06RMMTo300L Jobowgds.

39630bomm Jogmozool bgerdolsfzmdo 3sM0sbEgd0, domo FsbslosmMgdEgdo s dmEabzowdo
Bo3ermgsbg0gd0 (LE9BIMEHJd0 s FogMozool Mg3mBnbegdwmwo Igmmado 5 obgmogg 3608369wm3z560s,
M3 SSL dog®ozoolsl):

33035300L MboL MLsgMmMbMds. 50 doymdom, bMoEGdOLS s 13gEJdOL sMRg3560, HMIWgdoEG
Fogmo300L  LOFOOMABL,  gobolEBOZMYdS LOFOHMHLYYOOL  FMEIEOMmdOm. TFoBMIGOOL  BOBLOMMY3JOOL
399mg9bgdom, 3OHMAM3s FogMogl dmbs3gdgdl Lsgsgdo goa®s3650g. BowmyomEe bm®mE0gwr©gds
00bo399900L 59905 LOES300 S 530353050 OEGOL BHMYME oToBROML 00 FodmYgbgdsdEg (FogOM,
9 BoxgM5E05 s 3530836 odegds sBbmMME0gw gl Bouncy Castle oo OpenSSL 30dommg3gdom).
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3190 JoEYMIOL 3nHoE0MEO S139dEHgoos:
*  30dO0M™MY3q00L  58mygghgds  asbobosol mbgby  BOMBlgwymgl  dmbsggdms  dBob
3003 509MdILs;
o 3500bs3 30, ¥y LgM3zgmol TbsGg TgoE3wrgds, FoxgMmE0d s 390083 Jbodwgdgros Falgdol
89263 I;
*  00¢935 LMSEGISL FobbMM (309 FoBMHEOOL BOBELIOMY39d0L 3MBEHMMEO;
¢ 6900@MMMos 139BHJOoLs s FbOMOWGdOL TgMBIZ0MO FoBMOEF0S, MoE 959030wIOL sbAM0TYIO,
0b6@gdlo®gdsL s Immbmzbol sdw)dsggdsls.
3y BoAMAol MsMymzomo dbsdggdo:
e 9 5O 5M0L MBOZIOLIEMMO S 56 MO39 JdS FMBs39000 o330 OB yggaws Imboggdby;
* Y39 300963l GMIgEbsg LFoMEIds 50 Bmbszgdgdby §3mas, Mbs gsdmoygbml gsdoxnzmols
800E0M™MY3900.
330353006 Mbol FoxgMogos MHMHMB3gLYmal ygzgwsby 89¢) dmdbowmdsl sdwydsgzgdol Lohdsmol
bo6rxby.
dmboggdms  d5BoL  Jogmozos  0bLEGMWI300L  godmygbgdom. ToxgMmsgool obbEHMmwdsos 0g4gbgdl
FogMo300lL  35393L, MHmIgeog  0bbGswoMgdmwos  Bmbsgdms  dsBsdo s MOl ETMY30JOGO
33035300056 o 91939 bs3wgdo® IMombMm3zL sTsEHdOm 3MPL. 0MOMIEIE, 0BLEHMMJ30900 dmoEs39b
139G0L M®bol JoRMsE0sL, H3mdol 3MBEMMEOL FsbslosMYdEIGOL s H3EMINL 99OGHDY. 5O GOl
93096009390 dmbs3gdms d5BOL F0RMSE0S GOMO FIBIVIIOM, MOMS MHZF0WIB HSOFOW M FORIONMIIYWO
Mi3Edgdom  dmbs3gdgdby famds. Lbbgoolbgs MLsxzmmbMmgdol Xamngdol  3bOmowgdol FogGssos,
bbgoolibgs  golisegdol  4sdmygbgdom, MHBEOWbggwymal  dbmemE 50 MLsgO®mMbMmgdol  XyMBoL
9mdbdsmdgdoLsmMZ30L Md0YJEHIOOL 45009333ML.
330353006 ©Mbol  FogMmozoologad sblbgeggdom, 0bLEMWI309d0m TogGszool  dgMbgzoLol,
dmbo3gdms dsBgdL dmemol dgodegds [o®dmodgzsl 3mmEsdgwIMmdOL 3MMdWIdO.
dmboggdms  doBolL  9993F30635tg  BogMms30s.  MLIBOMBMGIOL  bBmogMmo  Imfymdogmds
bmME09wgdgb  dmboggdms dsBsdo  sMLYdMEO Y439wd  JMIMB03SE00L FoREMSEOsL s  FodoxrgzmIL. gu
390006090000 FoMEBH030 J0yMTos s 030 95030 gdL FoGMHEOSL, BogMod MoMymaom dbsMgo 9godrgds
Boomzoeml ol, ®m3 030 SHMME09wgdL Yzgas dmbszgdol Gogmsiosl, mwmdas 8ol «boggdlsMMdl gl
5953l d0600d+9d59¢09.
2393w9bs Immbm3zbgdol sdw)dsggdol Lobdsmgbyg. dobgsgzs@ 0dols, MM dmbsggdms Jogdssos
3905090000 GHM0305¢OH05, INMbM3zbgdo 53 998mbgq3580 F9s0Mgd0m bgars 38530905 9, 15939, F0TFMHFOS
2393w9bsl sbgbl dmmbmgbols bdgdslis @s LEH®IBHMsDY (Bodoe0ms, FMbs3gdms FoBMsE0s b3gAEOL b
3bMool mby by ynzgwm30l 56 1 Fghl FbsMl E0s35DmbBol 56 af3M030L dogdol Fmmbmgbgdl) s, sdo@ma,
dmmbmgzbgddo »bos 0dbgl gomgzseolfiobgdwyeo dmbs3gdgdol gow@®mogools s LeME0MmYdOL dgmmEgdo.
Bo@BoMadeo 33¢939090Ls o LOPMTOLYMEO SB5EOBOL 99YRO© YOS, HMA3 JoROHOMmGIMO
9mbs399900L MBOH™ JR39dGWMS Mb™M3boL yoblobmM309wgdws, bsFoMms FoRMHOMIdIMO 1i39E0LIMZ0L
d9gbobmer 0dbgl FgEHYmdobgdgdol s3m9bE0%3035300L 3m©o FoRMOMmYPRWMwo 398-30Lowgdmsb (Keyed-Hash
Message Authentication Code, HMAC) o §o03m@p9b0c 0dbgl 9obowgdol 398-53mbJaos. 990l dggys©
©O3YOo 39wgdol 9dymdo dmmbmabgddo, HMIwgdol 89035396 dmmbmgbowo dmbsigdgdol HMAC- U,
0mobmgbgddo ©os GHgduBgdo o6 gdbgdom. 8 Foymdol FgmBgzoLsol dgladwrgdgeros 8mbszgdms dsHsdo
296bmM 309009l JogMoMgdYeo dImbs390900560 Bmmbmgbs #Hgdu@mo 3608369wMmdgdOL goblbol gs09dy,
31939 8mbo3gdms BB PG 0db6gds IMbs370ms 5603E0MGBOLAE 08 IMTbToMYdMGOOLORE, HMIgems3
36 2455860500 0683m®Ts300 HMAC-0b 99loddbgemaco [5].

3393900L  Logdzgwby 3EI0EE, MMd 3900Mgde 39wgdol 0byJloMgdom Tglodwrgdgeos
dogdme 0dbgl 03039 FotBomds, Mg GoxgMmogool asmqdy, dogMsd 53 9gdmbggzado qobgds Imfiygarswo
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0683m®ds30s 0bgdlocmgdmmo 360dz69wmdgdol LobdoMols s Mom@gbmdol dglobgd, dmbsggdms dsBOL
FoxmoMgdmwo 360d36gcmdols Iglobgd 0bgdudo dobo 3mboiool dobgwgom s 33d0L Lbgs dgbgzagdols
d9globgd. 59 0683mMT53090Dg ©oYMHEBMBdOm 2MHIJWZ50sb0 ©330MH39d0m S BFZWOWGdsMS BsEwoBom,
93mbg  9mdbBoMgdgwl Fgmderos dodoml  LobvyMggeo  360dgbgermdgdo  dmgmgbgdol s obgdudo
9009d5M9gMmdol dobgzom.

50Mmb by 500608bML, MM Imbs3gdgdo 4obmoglgdmmos gsowv® Lol gdsdo, Losi 0babgds
96065900, Bmbsgdms dsHgdol Bsowgdo s LoMgbgMzm SLErgdo. sdoGmd Mbs gbbmM09w gl
33509960 LobEYIoL FogMoEosGE.

3. s133bs

BsdOMmddo  dImygzsboos ©MBs s 0bmzsgom®mo  33¢g3900L  F99agd0  dmbsggdms  Foysgool
Ubgoslibgs 8900m©gdol 0530190019090 DY. Im3gIME0s 36ModE03vIo MRI3d0 MmERBoDs300L dmbsgdms
Mi3OM 9539JHIOS S BH0TJOMO HE30BIMZOL.

365gdBH03wds 3339005 583969L, H™A gmP o Jormsool 8gmm©gdo 1bos 0dbgl sxnwdbgdwo
Lodobobm  LEHBIMEHIODY. ©OEILEHWOPIME0s, GMI  Imbsggdms  FoxzMozool  IJOMEMEMAO0L
Bo9tygo0dgdolol »bs 0469l gomzswobfiobgdmwmo Hmams LgHzgHol Godo, s1g3g byM39gM™msb ImdmTdsgg
360590 MHeOHb3gEymagdo.

330 gOs© bs 0dbgl BoxgMmoMmYdMwo Bsowm@o LobEgdss, GMIgewdog 0babgds gmMboswrgdo,
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METHODOLOGY FOR CHOOSING DATA ENCRYPTION METHODS

Amilakhvari Nugzar, Amilakhvari George, Kakhniashvili Dimitri
n.amilakhvari@gtu.ge, g.amilakhvari@gmail.com, d.kakhniashvili@gtu.ge
Georgian Technical University

Summary

Methodologies obtained from the result of in-depth and comprehensive analysis of practical studies
of various methods of data encryption, created based on theoretical knowledge, are discussed. Practical
advice is given for more effective and reliable protection of the organization's information system. It has
been proven that no matter what encryption is used, it should still be oriented towards the underlying
standards. In addition, based on group processes, collaborative surveys and analytic results depending on
the type of server, it is indicated which encryption methodology is best for securing the organization's
data. It was also noted that in addition to data encryption to prevent threats, it is necessary to provide a

file system in which logs, database files and backups are stored.

288



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMSVol.1.2, No 1(32), 2021

©0EO0 3mbs3ga900L BMY0IZ3M™M3900 MBEs0b-Lfjsgergdols
Lboligdsdo

23bsts xsbgwodygl, dsMo dgxzsm0dz0eo!, bobm dgMody?
janelidzegulnara08@gtu.ge, meparishvilibadriO8@gtu.ge, beridzenino5@gmail.com
1-bodomm39wml ¢9dbozm®mo Mboggdlo@gdo
2-1533bg-X%93569m0L Labgwdfogm mbogg®Lo@g@o
M9bowmdy

296b0@wM@os  LEBHOWIEBHMOOMIPOMWO s IMLEHOWYIEHYOHOMIOMEO Tmbo3d9d0L  MMILOOZO
30639030000l 3Gmdrgds s dobo assfy3g@s Hadoop-ob g3mbolEgdol 3md3mbgb@adols s

M9ws3E0Mo dmbsggdms 35Hgdol 0bEJaM0MmgdMwo odmygbgdom. FoMmdmoygbowos Apache Sqoop
0bLEHMMIGBEOL gl gdwMdYdO 50b0dbEo 3MMdEYIOL Foabofiyzgde. 998v98s390wwos Mmmbo
©MboLsh dgagbowo mbsob ULfogwgdol LobEgds, MMIgEdos JWsloZMEOmOLysb gblbgsggdom
063)93Mm0M9d0Mwo0s oo 8mbs3gdgdo s WOMBEM3Zsb0 Fodmmzwgdo. FoMdm®agbowos mbwsob
bobEgdsdo oo IMbs3989d0L  sFMTog9d0L  3OMEILOL JoMOMOEO JBO39d0, 1939 Bmbsigdms
3510390056 39domdols FgOMPMEMY00.

355982900 bodg3900: beosob-Lfagegds, oo dmbsigdgdo, Apache Sqoop.

1. dgbsgsemo

3026OMb530HMBom godmfizgmmo 356@gdool BmMLTsgMOYE 30MHMdYOT0, SMEOWIdJEo Jobs
Logobdsbsoegdwm  LobEgdolb OMIdom LEOWWO 4oEILZWs Mbwsob-UHogwgdsby.  Jggysbsdo
OoLEBE0HO 496500 gdOL LoLEHIIOL M3gMOGOWMWo IBIMY3s ©V35300MdME0s, BrmymGE dolido
dmbsffoeng  5@58056ms  MBoM-B393900L  5@O3GHOE0sLIb, ol LobEBIMG  (33EOWGOJOMSD.
909d@OMbMmo  Lfsgagdol  GHMooEowwo  LoLEJIgdo  3gwe®  MI3Ws3Jds  0brmMIsgomen
MaLOLYdIDY s BHYJ6MEWMY0gdBY FaMToL obOEOE INMbMZboGdsL. sdgbs®, Mol Fabmoado
905 MBOHM M6s3gM™39 GH9bmEmyoqdol 359myggbgdol JoBsbdghmbogmds, 39Gdm, dmbsggdos
05H900b5 S OO FMbs3gdgdol LolEgdgdol 0bEHgyMm0MmgdoL bsgombo.

5659906MM39 M9oemdsdo dmbszgdgdol ymgzgufherom®Mo dmEmwmdol B3530L9dMHds BMH LI
3965300005 500580560l 15gd0sbMdOL Lb3gsslb3s begHmdo LoobrmMTszom s LogmdMbogzszom, s1g3g
©0OMBOWM3560 Fgdbmermyogdol glisdsdolo 2sb30msMmgdOL 30 gdEMdY. 58 dbMHOg 450mbs3wrolio
M3 LoQObTsbsMWGdEM LGgHMs.  BAEHIGOLEHOIOL  MbsbTo, OLEBEOWGmO Lfsgarol AbM3gEms
Mo3bgo  ymzgefeom®e 0BMEIds, doblogMmMgdom Covidld-ll  sOLYdMOOL gsdm  3s6gdool
396m0m©do gl Immbmgbs 3093 MBROM A50BoMEs.  ABbEs sbowo bgds  9.§. ,.oLEBEoMMO
30053MQ035.

99d@HOMbymo  Lffogengds 9x3dzbgds  Jugri®o s  bogmdnbogzsgom  Ggdbmemyongdol
299mygbgdsl. 090 dm0o33L MBES06-Lffogegdsl, 30MEsEME Lfagwrgdsl, gobsffogdmem Lfsgwgdasb,
Jugeme s 390-LHogergdsl. ymgzqgwrogg Bsdmmgwowo 8093m3690s Logebdsbsmergderm 3GHmigLl,
O0Igdog 390m0ygbgds LoobgmMIszom s Ls3mdmbozsgom GH9dbmemyoqdo, Gmymes 9sd535w0
3bobgH ™Mb s LobdMmbyer Lfogwdsdo s 39saMmA0M Loddosbmdsdo.

9mbs3gdms 35H9gd0l FoM30L MbsdgEMm™M3g LoLEHYIYO0 M33g 39gVIG “YIJs3Ids BB
dmmbmgbgdl.  sM3owgdgwo  bgds oo  Imbs3gdgdol,  3gMdmE  LEAHM®WJEHMOOMIOMO
LA MIEHMOH0OJPMo  Imbs3ggdgdol mMIbGmogzo  3MbzgMGH0Mmgds, Tgbsbgols o  @sdTdsggdol
9899AHWOMIOL  5Fo0rgdol  mMZslsbMolom, Mog  dgbsdergdgwos  Hadoop-ob  g3mLobEgdol
303306963 gd0Ls s Mgs30wIMo dmbs3gdoms dsHgdoL 3mdd0BboMmgdMEO gsdmygbgdol aboom.

289



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMSVol.1.2, No 1(32), 2021

2. 3060050 bsfogro

M9ws30M dmbogdms 35Hgdol Loldgdgdo (RDBMS) d0Bbgl-03¢00353090m0b »OHm0gHmmdols
36m3gdo 360836gcm3zbo BOHEOL IMbszgdoms dmEEmdsl, MHmIgewms dgbsbgzols s ©sdwmdsgyg-
dobmgzol LoFoMm bgds Hadoop-obs s MapReduce-b, sbggg Hive, HBase, Cassandra, Pig o+ Ubgs
93mbobGHgdol 458myggbgds. sd@gbo®, 03390905 LEHMMIGHMOOMIIMO s SMLEHMYJEHWOOMIOMEO
000 dmbs399900L Bs3oqdol Lggdsdo dv95egEwMO MMEOL 59930 gdEMmds RDBMS-Ls s HDFS-U
Fmeob Imbo3gdgdol MOmm0gMHmYs33w ol M35wbsBMHoLoom (bob.1).

Apache Sqoop s6is Hadoop g3mbol@gdol

———— e — — —

N

3003mbgb3o,
MWs30E dmbsigdms dobgdl (MySQL,

Apache Hadoop-bs >

| :

| :
— _L i Apache PostgreSQL, Oracle, SQL Server s DB2)
(MySQL, : | Hadoop o6 99060309039l Fearol Imboigdgdol
PostgreS0L, q_:_ | (HDFS, 2900539300 (033mEOE0LS s 9Ju3MOEOU)
Oracle) | qi Hive, HBase) 0BLEH®IGBHO.  dmbozgdms  3odE9dd

: |

Sqoop-bs s oty dgbsbgzol LoliEgdgdl
_______________ dmeol dglodergdgos g.. 8g8s3s300-
535.1. dmabagpdons PBeogB@pGawe M9dob (connector) 99939mdom.
gmgzgeo connector 96399m3boos Bsbmob sbmEo®mgdmee DBMS-msb d9dsmdobomgol, 0)dgs
5MLYOMBL  Java-ll doge FBsOLFIMowo JDBC 3OHm@GM3mmby ©sgmdbgdmwmo Mboggmlscm®mo JDBC
connector 6gdoLdogH DBMS-msb Lbodwdsme [1,2]. Apache Sqoop-ol 98smdol OsaEsds, 6583969800

39-2 bobobby.

i
! E - Da Document !
I ta

Command : . frpnse Based Svstems Relatonal :
l | m“‘fﬂm ¥ Database |!
I I
e A T ''''' i
i

I
Sqoop |, | Map Task !

I
. I
| |
I i

I .

# HDFS/HBase/Hive ;
. Hadoop |
I I

Bsb.2. Apache Sgoop-ob @mdsmbol ooy fMods

0033 G0L EOHML 0bLEBMMIIOEL T9dmsod3l 0bogzoswmmo bMHowgdo RDBMS-wsb HDFS-8o.
3bMowdo mommgmwo bEHMogmbo asbobowgds, GmameE Rsbsfgho HDFS-do. Sgoop d363dsbgdols
sbGOWgdol  3Gmigudo, 04mg3s 9395903969050,
0bogoms@o Map Task  sLGHvegdl LobEgdol dopboom Map Task 6oL gg9s8mEsbs, GmIgwogs

Bggbo  Boo35M0  5dm3sbo H0Igbos
ob9bL ImMbs3gdms Baffocol 0d3memEL Hadoop g3mboldgdsdo, beagom badmemm xsddo gggams Map Task
SbMO309wgdL 0560 Imbs398900L 033MOEGHMIOSL.

9JL3mOEOL ML 0blEHOIGEEHL HDFS-0s6 25055300 850900l 0560080 g3G™mds (35Logo)
RDBMS-b396. Sgoop-8o 9glsbgenrgero  googdo 89039396  Bobofgdgdl, cmdwmgdog  gbMowdo
LE®0JMbgdL Fo@dmoagbgb. Map Tasks-do Bslidmeo Ledwdsml sOLOVEdOL 3GmEgldo, HDFS-ob
dmbo3gdgool  Boforgdol  gdudmmEo  bgds dmbsigdos  LEOMIGHMOOMYPEO  ©EIBOTBEgdOL
500305807, Losg yzgus 58 Imbsggdms gdudm®GHomgdmo Bsffowgdols 4o9mmosbgdom, RDBMS
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BIG DATA FRAMEWORKS IN THE ONLINE LEARNING
SYSTEM

Gulnara Janelidze!, Badri Meparishvilit, Nino Beridze?
1. Georgian Technical University
2. Samtskhe-Javakheti State University

Summary

Due to force-majeure caused by Covid-19 Pandemic, it became necessary to temporarily switch
to an online education system. The operative implementation of distance education system in the country
is related to the adaptation of the skills of the workers participating in it, as well as to systemic changes.
Traditional e-learning systems can no longer cope with the growing need for access to information
resources and technologies. Thus, the expediency of using more modern technologies is on the agenda,
in particular, the issue of integration of Databases and Big Data systems. The paper discusses the
problem of bilateral conversion of the structured and unstructured data and its solution by using
integrated components of the Hadoop ecosystem and databases. The paper presents the capabilities of
the Apache Sqoop tool to solve this problem. A four-level online learning system has been developed
that unlike the classic system, integrates Big data and Cloud Computing. The paper presents the main
stages of the Big Data processing in the online system, as well as the methodology of working with Data
Sets.
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MESKHETIAN HOUSEHELD ITEM PESHKHUMI

Tina Ivelashvili

tinaivelashvili@mail.ru
Samtskhe-Javakheti State University
Summaery

Special round-shaped dining tables, the names of which are known with different terminology in written
sources (Peshkhumi, Tabla, Trapezi, Tabaki, Lankani, Khoncha, Supra, etc.) with appropriate equipment were
intended for Georgian feasting. In many regions of South- West Georgia (Shavshet, Samtskhe-Javakheti, Kola-
Artaani, Tao, Klarjeti) a table for breakfast, dinner and supper was set on a low Tabla which is still mentioned as
Peshkhumi by the population. It is interesting to note that the ecclesiastical inventory of the same name refers to
a small plate with a precious metal stand with the communion bread during the liturgy. The scientific literature
has suggested that it is related to the symbolic understanding of the worship of heavenly lights. The round shape
of Peshkhumi may be conditioned due to the nature of Puroba the immediate purpose of which is to create a local
circle between the convives that brings them closer together.

299



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

009dGBYg m6096E0M9dMmo dogamds badrolbol
d969x% 0963 do

B0bs mbMBMO05, 158956 0009e5330¢00
n.otkhozoria@gtu.ge, t.mishelashvili@gtu.ge

Lodo®mM39wmb Ggdbozweo wbogzg®Lo@gdo
Mobondy

2396boEeos bsMolbol 99bgxdgbBHdo mdogd@by MmMogbGoMgdmwo doymdol 9x3gdGMO™dS ©s
39BHs™Mds. bobggbgdos, HmI gl dm@gwro FoMmBmaygbl batolbol do@mzgol LolEgdgdol 30BwsEe s

3M5dBHo3e ImEml, bLsEs3 M3owbsmeog BsBL LolEGgdol LEHMWIGHWOS, LobEHgdob Jiglzs ©s dobo
9w999bBgdo, sbggg oL 8godwgds 989dGHWMs© 0dbgl  9odmygbgdeo LobEgdol dmboGmMmobyols s

33w930Lsm30L.
1s53396do Lodyggdo: batolbol dgbgxdab@o. md0gddE-mmogbEHoMmgdwwo doymds

1. dgLsgsgmo

batolbols d9bgx 8360l 8608369 mg960 58mEsbss Fo0dmgdol 3G:mdwqdgdol Mmoo gsdmawgbs o
dgbodsdolo  do3mMgd@oMgdgwo mmbolidogdgdol dgdwdsgqds, GmIgmwog MHBOHNMB3gwYnal 36MIIgdol
395FM5L s Fggbol  306HMOJOL  LsFMToml BsGOLbOL  golovdxmdglgds@. sdolsmzol  sMmE0MWIdIE0s
0bL3gdBHoMmgd0L LobiBgds, bamolbol Moliggdol Jgusligds, 36MdWYIgdol 0IbEHR0E0MIds s bodoliobls
09b9x96GHOL 2odarogMgds.

mO560Bs30900, HMIGdTs3 1B J00MMb LEGHMBHIH0YWO F9®OFY39E0W DS bo@olbol IgbgxdgbEHol
LobEgdol dggdbol Tglobgd, wodMsg 3MMIWGIL 5fYgd0sh. LsFoMm bEgds 3MHMEIYMHJdOL, Jobbydol,
LEHOGHIFOOL, 3MWOEHOI0L, 3MM3gLgdoL sFgms s Lb3. ©Mboldogdgdol ao@sMgds. 360d639wmmgzgsbo s
3dGHprmo  bgds b03gMLMo  seamGomdol  893wdsgzgds, MMIgwos MHOHWblgeymal bdoMoo
§o63mgdboo 36:mMmdEgdgdol 3owoHY39¢)ob.

Moo Lol gdgdol ImEgeo®gdolsmgol IMsgswo Bbgsslbgs doamds sOLYOMBL, MHMIGEYb
3306095 250Mm34mm Mmd09dEHg-mM09bEH0MdMEo Joymds, HMmIOL LsdsBOLM Jgargdgb@gol Homdmoygbqb
®d099d3H900 s 3slido. Mmd0IE0 5MOL Jersliol Ho®dmdsygbgwro, 3aslio 30 Jdbols 890330 0gMsMJosl.
9m©YoMgdobsl MgoeOo Mmd0gJGHO 033W0s 30MEHWIXMMmO Md0YJGHO0m, OHMIJoE MBOM sbErml sGHOL
95 MdILMID, 30O BomgdoH03w9Mo dmEIE0, LdsE MdOIJGHO OO FsmgToBH03OH0 BMMIMIdOm
500f9Mg0s. Md09JGH0 9g0dangds 0gml 50530560, 31335605, 3OMYJEHO0MIIOL 3OMm39L0, §3mbmdozm®o dmpgwo
@5 Ubgs. gmgzggeo mdogd@o bslosmgds m30L9dgd0m ©s J3939000 (bob.1). Ji39390000 oboLEBLIMYdS
®30bg%g00l dglsderm 36093690 Mdgd0. FogsomoE, MMPBOBIEOOL 3mwoE03s s J0Bsbo FoMmImowygbl
®309JGJOL, H53 6obogl 0Tsl, GMA 50> ooBbos M30Lgdgd0 s J393900.

3m0@03s 9900egds  ogsbslosmmm dgdaao m30L909000m: F9aqbol MsMowo, LdE303gd0L
M5M000, J0MOMSEO F0TsMMgdgdo s Ubgs, 5939 J3939000: 3mero@ozol d9gdmdsggds, gobbowngs,
390006b3gds, 93303900 (Bsb.2).

®doaddo:

303d¢ oG350 o300b
SOo@odo3d

Bob. 1. mdogd@ol LEHGIGOS 65b.2. md0ogdEo- mMysbobBsgool 3modogs

300



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

d0Bsbo 9bgzg dgLodengdgEr0s agsbOLosMM®M FgaEgyo ™30LYdId0M: MMIGE0d MMYBOBsEGoOL
39903600 gds, F0BboL Jowfigzol MH™, JoBbol Jowfiggol 3bgdo, sdm3s69d0L s©FgMs s Lbgs, bmwm 4393900
390dgds ogml: 3obbol gm®m3eomgds, sbbowgs, 89mabbdgds, m3wdgbGHoMmgds, sdH3I0EI0s.

™309J¢Hg-mMm09gbGH0M GO0 BMmEIgdo 99MHrbmds LolEgdgdol mgmemosls, HMmIwol Jobsbos Hmwwo
LolLEgdgdolL sSOfges, 36dsMEHIds s IYMGBS JHMOBO LEIBbEIMHIOOL 58mygbgdom. bolEgdgdo dgagds
3003mbgbBoms  LOIMOZWOLORsd  (J39LoLEJIgP0 s 9EgdghBgdo),  GMIWGdoE  JOHMNTBYMD
0535300609005 35603390 YOPOIOMMOJd0m [1]. md0YIGHDY MH0gbEGH0MmgdMwo Joymds 99a30d¢0s
29903094gbmm MmGsboBs300L LEGHMWIEMOL Fomdmbowagbo (bsb.3).

e s Typas
e sy Boggenols S Buogperols
Feremadhazs BB
pisagisdpiydo 1 wrpdasdpido 2 - wpiseagdsdphyo 3
B BEE B BEB BbEnda - 2% R
Srigando Serizopio b o Srrigagdao
AaBofiobonofo
faglmg@ligte SosB0sBmfo
FglimSligo

69b. 3 560BE00lL BEGIEHMGS

§963m@9b0wo Imgeo sLsbogl mMysboBsE0sdo goghmosbgdwyer dbgow bd0gd@gol, MHmIwgdoa
0m0omd96 2003390  5dmEsbgdOL  FooLafY39@I®©, LEHMWIGHOS [FoMmTmMoagbl LodMdom  sEYOEGOL
mO560Bs30530 s MHbr@LYdL, HMIWgdO3 bgedobsfizmdos 58 bsdwdsmgdol dgLloliMEgdS.

®d09d3HBg mMH0gbEH0M I doymds SGoL Lozmdbozszom dmEgwo, HMmIgeoa sbEgbl  LsdmTsmls
©5 OgLMELIIOL LObJOMMBOB(305L, 0lY, OMI bgeo dgmHgml MmEYBOBsE0OL ImBsmdols 3MmEgLL, Lsdwdsmgdols
36MH0MOM0GHYHI ©LObZL s MglyMLYdOL 3mB3Mm9bE00L 3O MdEGTgdL.

505056539, gl JoYMTs 56 Fo6sLbZ39dL LodTomU b Mglm@LL. 5xdoLbdogMo gwgdgb@o gobobowgds,
HMAM6 3 ,Mmd0gJGo".

2. m3093BBg-mMH0gbGHoMgdMEo doamds bs@olbols dgbgxdgb@do
»390093900U 565083905 3GMmEgEIMols dgdwds39d30Lsls.

bo®obbol 3mbE®mMmEolsmgol Lsob@HgMgbm s 3608369wmgzsbo 306390 9BH3BY 9ol boMolbols
3MBBHOMEOL sMgocol dgMbBggzs, gb 5ol ol LEgMmgdo, HMIgEms JNBEHMMEOE 5™l ABLsbEgMWwo. 50
9393y by aobolsBEzmML  Ja®BgzoL  3MoEIM0Igdo,  Tgo®Bal  Mmd0gdBHId0 s  JgLodsdoLo
oboboomgdwgdo  [2]. Mmd0gdBHIdol  0wYbGH0BoE0Mds Mbs dmbgl  @oagbowo  3GoEIM0MIGdOL
F9L005d0ls. gl Gg0dwgds ogml:  39OLMbswo,  LofsMmBmm ©IbsEEsMgdo, 0bxmMiszormwo Loldgdgdo,
0mb5(399900, 3MM©MIEH0,  IMIbIoMgdmgdo, ImI[mEIdEgdo, LsdMTom 5EY0WYd0, 939 LEHMGHIR0,
30M0G039, 350Gb0MOMBdS, G90s6bTgdgd0, sbasM0Tgd0.

301



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

39630bomm md0gd@bg-mm0rbEomgdmwo dmgeomgds 3mb3HgGwo Fogowomol bogwdzguby:
LogodMmEEM EOdMMSGMM0gdoLmZ0L »db0dzbgwmzsbglio M3MTgbE0s 89gaol s6gsH0TRgds, MMIgendos
B 50LObML  dMEIGHMM05d0 BoEIMIOMWO MOMMIMEO 25TM3EOL O ©O3X0dMIBOL  TgEIJ00
DYLGHO©O @O Md0gIH M. IR0 BMOIEIds 250Mm(30900L ™mJdom, GMIgwoi dmoiezlb 8999y
0683mM35305l: 353000l MmJdol abvbYEgds, IdMMSEHMMO0L aLEHYEIGds, Mmddol Wbogswm®mo ogbEozo-
39309, 9mIbToMgdol sbbgEgds, dmdbToMmgdol dobodsMmo, Asdmygbgdwmwo dgmmEol EoLabgwgds,
2990m30L Mmd0gdEHOL abobgEgds, AoBMIZ0L 9ga0 (356599EMOL 36036 MdSs), MMOWO s 5.0.

»390093900b 56256033905 36:390MMOLMZ0L MB0YJEH0S Mmgdo, Gglsdsdolo Tsbsliosmgdergdom, slggg 0
™309JBHMB 353006090 ME0s 35339010 IMmddgdgd0: AoBMAz0L dgomEol  dgbsdsdols@ gobmdzqdol

Bo@o®gds, gobmdzqdol 99wgagdol sxodbomgds, bgadmfigMs s ©sdE30(3gds. Bdgds@ Mo dmEgurols
»0009dGB9-H096E0MJOME0“ Lobg Tgbadergdgeros 8989absoMs FoMmdmgzgoyobmm (bsb.4).

Jea3za00:
gobmdgol goimoonl
damhggy
- oalabgemgds
s mgfol mbozsmnmto

owabdomozogoo,

- Brd@basfHgdonol @olobyungdo. ‘
- BrdbduMgdanol Bobsdsfomo,

- podrggbgdiyeno oo
- golmzeob mdogddo

Ameenb dobodggde ‘

- mafHogo .

- 35M38g@mo 1 go@mpeab mdngddnb

* 3ufudgEmo 2 dgfmfigze
dgenaatnl amndbofMmgds

‘ aotmdge ‘

Bab.4. mdogdEo: §99mEol mgdo

0963m@9b0wo mdogdBo 3mb3MgGHWwo 3esliol, dsy. godmaol Foddmdsagbgwo dgodwrgds ogmb,
HMIg09bs3 3938060900 046905 Lbgs 3awslio, 3oy,  39OLMbBswo, GMIgwbsg 1939 LogMmsco Bodsb-

®30L99900 ©s J393900 3o9Bb0s b Jasbo - g3sMESFgbGH0, MMIguol BmoEogl 3esbl - 3gMLmbBowl. 53
d90mbggzsdo 9993300MHGMI0MNMds 0BGl ™53, Mmd0gdEHOL BrMmEgmol 539d0LsL 304gbgdm mmb doMoms
360b303L:  50LEBHMOJ305, 06358LMEsE0s,  090330MIMOOMMBS S JmwodmGmrobdo. gl 3M06303gd0
MBOH6390ymaL 50fgHob bogoEoMmYdL, sOHLYGdMOL Fbmeme dmddggdgdo (J393900), Y39ws BsMBgbo 30
13099900, ™d0gJBHIO0 (MHgbyOlgdo, M3IMINBEIO0) s00fgmgds OMaM®E mJdggdsms LodGMsgary. 50
d90mbggzedo dopfgmwos Mwsgon®mmds - bgdoldogho mdogdBo oMLYdMBL dbmeme J3mb3MgEHwo
3wslobmgzol (Lvd0gdEoLmMZoL) s sofigMgds dmJdggdsms LOIMSZLOm.

3. @sls336s

50600, ®d0gdBHBy ™mMm0gbBH0MmIRIMwo  Joyamds dma3z3gdb  bomolbol  doMmgol  Lolidgdgdol

30D9956 ©5 3M5gdBH039w 3MmEYEL, Lo MZ5bsmerog BIBL LobEgdol bLEHMYIEHWGS, LoLEIIob Ji3935 s
dobo gagdgb@gdo, sbg3zg ol 8godErgds 9x39dGHMMe© 4odmygbgdyen 0dbgl LobEgdol dmbodm®mobaols s
33w 930Lom30L.

302



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

@odgMsEMs — References :

1. Ir Peter W.M. van Nederpelt. (2009). Object Oriented Quality Management (OQM) A management model
for quality. © Statistics Netherlands, The Hague/Heerlen
2. P.W.M. van Nederpelt. (2012). Object-oriented Quality and Risk Management (OQRM). A practical and

generic method to manage quality and risk. lulu.com; Second edition (October 24)

OBJECT-ORIENTED APPROACH TO QUALITY
MANAGEMENT

Otkhozoria Nona, Mishelashvili Tamar
n.otkhozoria@gtu.ge, t.mishelashvili@gtu.ge
Georgian Technical University

Summary

The article discusses the effectiveness and relevance of the object-oriented approach in quality
management, it is shown that this model is a visual and practical model of quality management systems, which
clearly shows the structure of the system, the behavior of the system and its elements, and can also be
effectively used for system monitoring and research.
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obobo  09ggbgdgb. odmEol  Bo@sMgds  gmolbdmdl  3MM3Z50gMHoL  dogh  bOMblgrymaowo
9393Mb6GHGodBHMO0  @odMEOGHMMO0l  ©obdsMgd0m  dMIBsIIMo  dgBH™bOL  3mTmgbmMo  JsLosb
0MOMNMINE0  WBMOGHMOO0L d0gH, Lo3mme®mo  Logsdmagom bodmdol dgddbsl (1536  gserodgddo
Bodlbdsls). Fobobfo® gmobbdgds dg@mbol 329830l Logzmb@mmem 66dMdol bmds, dsy. 150*150*150 4.

L53MbGHOM™ Bodmdol FobslosMYdEdo:  dgBH™boL 37930l 37993308 LodBH3oag s dobo dsdbgz0l
95839690900 (6038908 dmEolo LEHIbIMEMWO gosb&os, 3s8mEEoL 356M5dgBHEMmOL 4bMLsBL3MYLMdY),
31939 399930 LodE ool dohgMowo 360d369wMdYd0 Mbs oAb IL J393MmbEOIIEHMMO MMABOBIFOOL
3096 BB 5d990 Bo3mbE MMM 459m(309gd0L 999900l dobgzom.

20HmI30L 990L gMmR350M369d5 S BESdOEIOHMBs Fgdmfidgdywo Mbws oymlb J393mbEH®MsdG™mO
53M90GH0MJOIM  dMMIEMO0530, MOL 1sx3d390HY3 P0BYdS Lo3MBEMMEM MdOg]EHOL golvBmdo
3505393 Mol d0b0Fgdeo 360369 mds.

dmboffoang  sdMMmEGMOH0gd0L Jomgdwo 99gagdol  gobloBrg®ms glodwgdgwos dmbogl Mo
d900MEO0:

MODMIMEO WSOMOSEHMM00L F9q0L F9sMgds dmbgds ISO 13528 s ISO 5725 LEsbws®@gdom
Im399o 9900m030L Jobg30m @ sMYdIMo SHIMIMYGdIMdOLs s 45BTgMMmgds™MdOL dodmiol
390929006 dobggzom  Jogd  5EHILEH0MYdM  dofgdocr  350d3bgermdsLbmsb, ®ol  dobgwzomas
500306705 dmbsffoerg sdm®moEGHMMOgOoL 33505035300l TGuodsdobmds.

JO»Nobgol  Mbs  FgIMOIL  POOMIMO  dMOIGHMMO0L  899agd0, Mol Logwydzgedys
23990003905 bdsEM MMBILE O F9BoLYds, OMIGOE FIHIDS MOMMYMO WSdMMOGMOO0L F909y9-
00l 99x30L9gdolL Logdzgero. 53 dgomEOL 2odmygbgds 5 Mol d0Bsbdgfimboo WsdMMOEMMOsmsTMOOL
2990309030 dmbsfocng edMEMOEHMM0gd0L Mom©9bmd®mogo bodzo®mol dgdmbggzsdo, Moysbsg domgdwme
990093900 996905 B0 Lobmmd.

339¢0%3035300L d99mfjdgdool 99093900 LEIGOLE03WMs© godmomgwrgds ISO 13528, ISO / IEC 17043-
2010 s 3563mbobsiool mddol dglsdsdobs.

dmbsffogoms 89093900l Fglonaligdes 459m0yggbgds Z-3003H 900930 ©o
C-30039MHovdo.
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Urer ~ MIBIOINO0 0MOEHMMO0L 36033690md0L goblsBOIMIEMdS.
900990 Imbs3gdgdol 3603369ewmdgdol 0bEIM3MYEE0s dmbrgds 999gabsoMac:

05353054 530¢19d9w0 G990: IzI < 2; ITI< 2
bogF3m 990! z < Izl <3; 2 <ICI<3
965005053059mz0gdgwo dggyo Izl > 3; ITI >3

b59939m9LM  J9IRO©  B0MZWgds MmM03g 3M0GHIMH0Mdom  F0Wgdo  F9IAIO0L  IWII0O
05639690900 9.0. 1zI < 2; ITI< 2

doboegd  F9gas©  Bsomzwgds  Tgnslgdol  mMo  300GHYMH0Md0sb  FowgdvIeo 9oH»
©5053054MmBowgd9w0 s 9MmO0 BsgF3m 9905

995356900 MO0 3M0GHIO0YFI0EIb Fogdwo ghHmo Fo0b3 95553059 BOGdI0  FJIRO0
dmboffong wodmMs@m®ool d9wgagdL 9330L J398 599b9dU:

MmM039 300GHIO0MIOL  56505053059MBOGOIE0  F)IQO 3owLobs©  MeMyma00  F9EIyo©
Boomgangds.

3. sli3zbs

WHdMOSGHMO05MIMOOLO  298MEEYI0, MO WdMMIGHMOO0L  3mI39HIBGHMO™MBOL A6l
®d09dBHO0  LsdMowgds, MHMIgos 9BsLYdom  3M0EIO09FGPRDBY  IYMPbMdOM  Foelsbo  0dwrgzs
@HdMOMSGHMO05d0  LoasdmiEm  3MMmEglol,  2s9mEEoL  3OMEIEMEMIdOL,  LEBmIo s Logsdmaom
L53995¢908930b,  39MLMbsEOL 335005035300 s  IgbgxdabGHoL MMl  bsolbols  JowmzgHdmgdgewo
396LsBOZMOL  LETMOEGdsL. o3 LsdMEM® ¥sddo 3MMEI300L boMolbol domdxmdglgdol boswg3g0glm
LoFMoGdS.

@o@GIMSGMGS — References:

1. Abelashvili N., Abelashvili N.. Preparation of a control sample for interlaboratory examinations. "Automated
labor management systems™. GTU1 (19), 2015. p. 161-167 (in Georgian)

2. Azmaiparashvili Z., Abelashvili N. Interlaboratory examinations using similarity theory. "Automated labor
management systems”. GTU (2 (24), 2017. p. 79-84 (in Georgian)

3. Abelashvili N., Otkhozoria N. and Merebashvili G. Physical model of a concrete cube for qualification
compressive strength tests, georgian engineering news, #2, 2020, p.34-39 (in Georgian)

INTERLABORATORY TEST METHODS FOR DETERMINING THE COMPRESSIVE

STRENGTH OF CONCRETE
Nodar Abelashvili, Nona Otkhozoria, Giorgi Merebashvili
n.abelashvili@gtu.ge, n.otkhozoria@gtu.ge, g.merebashvili@gtu.ge
Georgian Technical University,
Summary

Interlaboratory testing of experimental certification is an important task to ensure the quality of
laboratory research. The article discusses the features of interlaboratory testing to determine the compressive
strength of concrete, the criteria for conducting research and evaluating the results.

305



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.1.2, No 1(32), 2021

25Bm330L badolbols Gga3slsgds

06065 Abgody, 3560 MmbMBMG0s, 8ggs Bo®hgdsdzowo, GmMgbs boMogs
i.chkheidze@gtu.ge, v.otkhozoria@gtu.ge, m.narchemashvili@gtu.ge, sh.khorava@gtu.ge
LodoMm3zwmb @gdbozm®mo Mboggdlodgdo
M9bowmdy

396b00s FoBMmIz0L bamolbol Tgrsligdols sdm396900. gdudgModgb@wamsa 3oblsB@aMOs 4sbMmaz0L
bseolbol dmogs®o doBzgbgdeol — aslobmdo Loool FgdGHowmgsbo dgxsbgdol  4obmlsBLgmgmmdol
0530300070905 BooM9gdeo 3900l Mom©gbmdsBy. 33¢0g30L G9EIAS© RIBOE0s obmdzol bodolbol
2963L5bE3Mgmo  35M59BHMIO0 — 3IPOL  HOMEIBMBS, BEMIOL  SWBIPMBS ©s LOEOEOL  SWBSTPMOOL
296500900l 356mbob Laby.

15533956dm BoBgzgdo: oBMAz30L bomolbo. gobmdzol bobumldg.

1. 3gbsgsemo

936096 gd0b, 3H9dbozol s sbsdgM™3g bMzMadol 6gd0bdogem LggMmdo dbgos osLbYW™ MO,
30m39Lo, dmgwgbs, MHMIgEoE o0 BoLEIGds bsGOLbbom. Fbsos, MMI 259Mbs3EPoLL o6 FoMmOMaIbL St
230Bm830L boolbo. dombgsgs 08oLs, MM gsbmdzol bo®obbol Gga3sligdsl MsdMmsgzo LEHIG0S s 33w935
99036905, ©goeMs©O Mom@IbmdMozo gx3sligds dowgdreos dbmermE 00 89dmbggzsdo, GmEs olsbdmdo
LoOEY #obsPogdMEos bMGIsW MO Fobsfowgdol 3sbmbol dobgwgom. Gsi 8ggbgds Tgdmbggzsl, MmEs
3oL5BMI0 356599 EHEMOL JobsfoEgdOL 39BMbo 56 5B sbEIMl bM®MBoMOHMD, oBMIZ30L bomolbol gsblsBrg™ms
960moygbl 59m35b5L, MHMBgor dmombmgl doMHEBgLgosd ©sdsEJd0m 331935L. Q9GS 580LS, BrMTsErmEo
39bmbol d90mbggzsdos, 999391909d0 JomgdEos 3MI0Egdol godmygbgdom, dsdob HM@ILsE LoymzgEwmom©
3005MJOME05 (30MI0EGOOL J5RMMNMYOMO (36905 - Ao6MLOBOIMYEMdS.

6596 Mol JoM005©0 F0Bsbos MYMOHOMs© s gJudgModgbEwsm AsBoLEBOIMHML obmIzolL bodolbol
00053560 956396900b - gobsBMIo LoEOOL FgH B0 M3z560 Tgi35L9d0L Fo6MLEBOZHYEMBOL OTMI0EIOIGdS
Bo@oMgdmo (30900l Mom©gbmdsby (HMIgdoE 56 50gds@gds 20-b), ULbgoolbgs P bomdol sedsmmdol
30MHmdgddo (P=0.8; 0.9; 0.95; 0.99). 33935 MBS BsBHIMPIL OHMAMOG BeOToermMs©  dobsfowgdme x
LOEOEOLHMZOL, sB939 00 Jgdmb3zg30LMZOL, MM3s X - 99390YOMIDS MBIV S WSSWBLOL Fobsfowgdol
396mbgdL. 3m330v9EHgH M0 BYo0Ds305 39olbIMdL LabVIEW -l 360ma®53w9 256099mb 459mygbgdsb.

2. doMomao bsfoemo

OMamm3  36mdowos, 3oBMIZoL boMobbo M0l gobmdzsms ®30LgdJOOL  JOHMOMIWOMdS, OHMIgEos
MBOHMB39wYmgl Lodmswgdgdol, dgmmol, dgmmEo3ol, 3oHBmIZol 30OHMBYIBOL s JM0sbMBOL Tglsdsdolimdsls
00 0mbM3z693m9b, H®MmIgeoa MBOHY639wymaL LoBMIo 58M3560L 49@HY39EL. 5oLy gobmdzol badolbol
94390 0geolbdgds 30l dsms  GOMMOIWOMds, MMIGoE 49bs30MmMdYOL  AsBmdgzol Fggaol dmEqdmwo
LOBYLEOL FobslosMdEGdOL FoEGdSL, (399l sAIBOWO Lsbom @S TguMIegdel oAb H™MTo.
230Dm330L badolbol dsb39690wgd0s: LOBNLEY, LOLFMMY S YYEHYMsGMMds [1-3].

239Dm3z0L  3GMmEgLOL  LEHSGHOLEH03OO MYl g3dmyggbgdolsl AobsBmIo LooEg obolsbrzmgds
30dsmMBOL  9bsforgdols  Lod3zmogzol BMbdszo0m s MoEbgzomo  BobslosMYOWGBOm:  T5019ToEH03IMO
©wmE0bom, Eol3gHLoom, LM 335EMGIMIO RoIBOOM, 3MMIWs300L 3MmIB0(30g6GH0M s bbg. Toga™msd
530653 2oBMIZ0m 96w 330603905005 MOMEIbMBS Ymz9wm3z0L I9bBOIEYEos, B396 0dMEgdMEo gbgdom
©0533054mz0wgem  dbmemnE 98 Mogbgzomo  Fobslosmgdwgdol  99x3slgdgdom.  dgnebgds  mbs  oymlb
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L5%39d3 0560, 596533 gd9wo, 939G [2]. 58 FMmmbM3BABL 5305gMmFBOEIGOL N E53306M39DoMS MromEYBMBdOL
153995¢M SOOMTYEHOILIO.
2.1. 356995030 gmdOL Brrwols oblisBLgms x ool 6mMIserMo©
39b6sf0gdols g0mbggzsdo

30M39wo© B396 3ob30bowgm ol G9dmbgzggs, HmEgLsg AoLEBMIo LowWoY 9J399YPMYDS bmGmTsEmEo
296500 gd0L 306mbL. LESEHOLEBH0306 3bMdOWs, MM MHMEILSE FobMTZoms MOMPYBMBS 56 >0gToBgds 20-U,
B®oe o 49bsfowgdol 306mbo dgodergds s03fam Mo LEGMIbEHOL dsbsfowgdol 3sbmboom.

1-ge BobobBg dm3gdmeos LabView-b go6Mmgdmdo 99ddboo 3MmyMsdol sdbobgguo denm3-osg®oeds.
LJqdob GgboligergabHg JofmgdE0s LEOWIHEOL 3obsfogdol dJmbg 20 admbggzomo MHoiEblzol MgowoBsEos,
H0Iol 8500995¢399M0  mEobo MEOOL 2-b, bmwem LsdMowm  3ZoEMGMo ddEsbMs - 0.5-L. bdgdol
299mbobgmgwbg B00gdYE0s FIbMLIBOIMYEMdOL brmerol 360d3bgermds (width), GmIgwog gobsdommdIdL
Lobom 0b@FgM3segdl (intervall, interval2).

intervail

Mean ot

Confidence Level Standart Deviation interval2
5 b >

Vidth

DT> D H/::" D

a2 BB
FW Degree of freedom
)
Waveform Graph
#—téEJ
|

19 T

Bob. 1. dEm3-05™5s
Bo@omgdmo gdbdgModgb@ol 99wgagd0 dmigdvwos 1-ga» gbMowdo (g3du3gMmndabénb dggagdn).

BA3>enmMo po6sH0cmqdy gbé.1
width = 4
nlp

0.8 0.9 0.95 0.99

5 0.38 0.53 0.68 1.14

7 0.25 0.33 0.42 0.64

10 0.26 0.34 0.42 0.61

15 0.21 0.28 0.34 0.47

20 0.17 0.22 0.27 0.36

09-2 bsbsbby sLobmros Front Panel, ®mdgrog §oM0moygbl  ogm®omms  domgdmeo €
to

23961L5BO3MEMBOL BMErol M0 IINYGISL N MoMmOYdIMOSDY, LosE € = N
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BeIsgr®sgo gobafioggdols 950mbgggsdo

9Jb39M0d/EGH0® S MIMGOMWSE T0PYIo F9gIAJOOL  9bseoBo  FbosymAL, MHMI JowgdvEn
89009390L5 5 MYMOHOMESE SOLYdME £(N) EBMI0IOMEGdL gosBbos Auasgbo babomo: mMogg d98mbgzggsdo
500b0dbgds 300905000 bolosMOL  sIM30EYINMEGds, FbmemmE  9Ju3gM0dbGHMEo  a30h39b9dL M 33gME
296Lb30390n 3B60dgbgEMdgdL. SLgE ¥bs 0gmb, 0doEGHMI MMI JMOMPL0R039 BMMIMEsdo Lbgsslibgs “n”-ob
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2.2. 936l DO3MEmMdOL Bermols 3sblisDmaMs x LoOEOL s3emsliols gsbsfogrgdols Ggdmbgggsdo
abaogbo  9Ju39cm0dg6GO  BogoBIMgm a3 slol

3905fomadol  3obmbobomgol,  G@Igwog  Bog3mmabgds wodmabel pbefomgds b2
Mbodm@oe  gobofoergdol  396mbl s BmbEg-3oenml '. l_ width = A
dgomEol  dobggom 58 dgdmbggzedo Mbos 33gLoMPGOs R 0.8 0.9 0.95 0.99
39900930 259mbobwargdoo: 5 0.67 0.94 1.33 2.93
2 o 7 0.56 0.8 113 252
3 N(l — Pg) 10 0.47 0.67 094 211
39608960 3 B0 sbsbos 99-2 3bGOEBo > — 2> o7 L7
0db3g 0 JRJRI IQ =6 <o 20 0.33 0.47 0.67 149
4 i Waveform Graph Plot 0 m I
f)U 6.2853 7-
t |
AT 444444
) |3.6233?
f3.1427 E
L 281091 E
/0955 I_z.sss
|z.3?555
IE'M 0 2 4 6 8 101214 16 18 20
|2.09513 Time
|1.93?62

Bob.4. £ 296MlsBEIMYEMdOL BrEol Es0M30EJOYIEgdsl N M3CMEYIMDIBY
@33emaliol as6sfjoergdols 3g8mbgglsdo

MBS 500b0dbml HMI Lbgaslibgs x-ob F9x3sLgdobmzol & I3060©Jds -0l BOILMB JOHMS.

2.3. 356m5Bm3Mg@MdOL Brrewols gsblis®®3Ms X LOOEOL MIBIBOO®
39bsfoegdols 390mbggzsdo
Bo@ots 9Jldgmodgb@o, Mmm@glsg x LooEOL gsbsfowgdol 3sbmbo MEbmdos. 3 Tgdombggzsdo
90%56d9fmbowos gs9m309gbmm 05b6505M0 gobsfomgdols 306mbo, HmaME 3 Bomgd3zsdo oym Bgdmm. gdudgmodgb@ol

390092900 dm3gdmEros gbMowdo 3.

00650500 2B6Foengdd gbm.3

width= A
0.8 0.9 0.95 0.99
2.36331| 3.34223| 4.72663| 10.5691
1.99736| 2.8247| 3.99473| 8.93248

n|lp

10 1.67111| 2.36331| 3.34223| 7.47345
15 1.36446| 1.92964| 2.72892| 6.10205
20 1.18166| 1.67111| 2.36331| 5.28453
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60b.5. 29619l BOZMYEMIOL Berwols sIMI0EIITMYIL N MoEYIOMBdIBY 15650M J9bsFogdols dgdobggzsdo

3. 890092900L GomEgbmdMo30 dgsMgds
9009090 89©93900L MomEIbMmdMH030 F9aMgds sbabwwos bMowgddo 4 s 5.

3bMoo 4, n=7
b S B30 4obsfowgdol | 865056M0 obsfowgdols @3¢50 Qobsfowgdols
Jobmbo J9bmbo 39bmbo
0.8 1.30 0.393083 1.0987 0.732467
0.9 1.70 0.578286 2.03189 1.35459
0.95 2 0.718132 3.38062 2.37566
0.99 2.75 1.02901 10.394 6.92935
3b®oeo 5, n=10
p ] BeMmdsenr®o gsbsfoengdols 05650560 g565foegdols @330aliols gabafioengdols
3obmbo 3obmbo 396mbo
0.8 1.30 0.328877 0.919239 0.612826
0.9 1.70 0.483828 1.7 1.13333
0.95 2 0.600833 2.82843 1.98762
0.99 2.75 0.86093 8.69626 5.79751

59 3bM0EgdOL sBsobo g30P39690L, MM MHMEgLss n=7 s N=10 gsblsBOIMIXMdOL DBmero bmdol

3QB5MMOOL QOBOEOLIL 0BMmYDS, Lydogg gobsfowgdol 356mbols EOHMU.

4. 33365

d00gdo 8993900l 565¢r0Bol Laggrdzguby Gga30dw0s 4odm30@Ebmm G8gao @aL33bs, Mol MBM®

6530900 06x3mM o305 439d3L 2olsbmdo Loool dgbebgd, Joo MBMM B0 oHMIZ0L bomolbo. asBmadgol
boMobbo 2530 gdom Jowser0s Bm®mTomMo@ 25b6sHowqdmwo LoOEOLLsMZ0L, bmem  439wsby IdSEO

bse0lbo 2056605 15650M@ Aobsfowgdmw Lowowgl.

OB gM5EGs — References :

1. Evalution of measurement date-Guide to the expression of uncertaintly in measurement —Bureau Inrernational des

Poids et Measures. 2008, 134p.

2. Mathieu Rouaud. Probability, Statistics and Estimation. Propagation of Uncertainties in Experimental

Measurement . 2013, 312p.
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3. Chkheidze I., Otkhozoria N., Narchemashvili M. Evaluation of Measurement Quality Using the Monte-Carlo
Method // Universum: TeXHUYECKHE HAYKH : DIICKTPOH. HayuH. )kypH. 2021. 3(84).

4. Chkheidze, General Theory of Measurements. Thilisi, Publishing House, Technical University, 2007, 230 p. [in
Georgian]

MEASUREMENT QUALITY ASSESSMENT

Chkheidze Irina, Otkhozoria Vano, Narchemashvili Medea, Khorava Shorena
Georgian Technical University
Summary

The article deals with the tasks of assessing the quality of measurements. The dependence of the main indicator of the
measurement quality - the uncertainty of the point value of the measured value on the number of experiments performed - has
been experimentally determined. As a result of the study, parameters are established that determine the quality of the
measurement - the number of tests, the probability of reliability and the type of the law of distribution of the probability of
the quantity.

3maM59w9em0o M HEO6390ymeol Agxsligdol Lsgombgdo
090095 d505330¢0
medeabal@mail.ru
LodoMmM39wmb ¢gdbozwmemo Mbogzgdlodg@o
69%omdg

396bowMmos 3HMAGMFMEo MHOHMB3gmymBol bsGolbols dsBmzol Bmaoghmo 3MMmdwmadgdo, 390dm,
dobio bamolbol 9ga30L9dolmsh 93938060900 bo3ombgdo. dmyzsbowos 3MMYMTMYO 53035:30900L bodolbol
MBOHMB3gwymgols s LYIMHEHO0R03IHE00L  LOIOMSTMOHOLM  MMYBMGdOL Tglobgd 0bxMOTs30s, OMYMMOES:
30MMAM30wo  MBOHMB3gymRol  LIMEHOR0E0MJdOL  bogOmsdmemolbem  LsdFm -  ISCB;  3MmMyMsdeo
MBOHMB39wymzgol LogHmMsdnMmobm Ls335w0n303530M LsdFm — ISTQB®; FHglBoMmgdol JsOmgzobsdo doamds —
Tmap; "bemagmo xaBo" — bsobxm®Isgom  GHJbmemyogdol  Logmblymw@ogom  3md3sbos. 30650006
0mM560B530900 J0MOM I 0MbMZI6 565 BB 3HMAMTMWO 3OHMEYYJEHOL boMolbol, s65dg® GglbGHomgdol
Bo9BHM0go  b3gEosolBgdol  (BgbGgMadol) 3md39EHgbGHOMOOL  ©sdoEILEIMYOg  bYMEGH0B0IoBHIOU,
9g3560@05 0bxmOIs305  GHgbGH0Mgd0L BsdGHIMBIWo  139305¢0bEGJd0L  3nd39BHIbGHMOMdOL  ©sToILGHY-
690900 MOsbmb GgLobgd, HMaMmM0Ess CSTE-36HmaMsdmwo MHB®mb3gmymaol LgmEoxozoMgdmwmo Ggbdgdo.
9653500 MOHR560BoE0s 536Md0GMYGOL, M IT 3M:MmEMIEJdoL boGolbo FsmBs@gdwmwo doBbglbol 300030
3odBHmem0s. 3OO0 MHOHMB3gEgma3ol  LHm®ms©  ©sdwdaggdol  3OHmEglo  5v30wgdgwos  MolZgdoL
3MBGHOMEOLS s FoEowo bamolbolb 3MmyMmsdwmeo MHeOHbzgeymaol dobowmgds.

1553356d0 BoBYzgdo: 3OHMYMSTEo M BOHMBIgMYMRBs. boolbo. bosGolbol JsMm3s. LYMEHOBOISE0s.

1. Jglsgoemo

d933569d0L  300GHYM0MIGO0  FOHMAGTMo MHOHWMB3gEymaol bsMolbol 95839690 gdol  sbsgroBobLl
390393L 99g39L9d0L Bod 353 gAMEMOsL: Tggbodedgds; o6 9gqlodsdgds; boffowmdmog Tggbsdsdgds - braMds@owo
©™329996@5300L dmmbmgzbgdb.

d9Lodsd0LMBdOL FgRolgds BoMEgde:

v 30myMedmwo  BMb39eymaol  9mdfmogdgemsb  (30mEgddo  dmbsfogmds  GabEocgdeye
99b39M0096G M BsBIBY, 90ebbIgdMEo 3MMYMToLs s JMPO oL Jobg3z0m);

v LabgO®0B03530M 39BGHMOL LgsdmEEM @dMMaEMmO09dY0.
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d9Lodo00LMBdOL 908359090 MEYRBM  (LYIMEGHOBOISEO0L MMYBM) sHOL 53MgOGHJOMwo bgdolbdogHo
mO2560Bs30E-b5BsMNWGIM030 BMOIOL Jmbg 0MBOEOMWo 3060, LEIMNMNMIIOL BmOToL Jowbgszs,
HMIgoE Ly bowo 3MMEIMMIOOL 9d39Mmdom 5x3sLgAL 3MHMEJ3ool 96 BmalsbwyMmgdol Tglisdsdolmdsls
39960379600  M1930d9bBHOL  BmmbMmzbgdmsb b bgdogmaemdom  LEHBIMEHIPMD s AoLEgdl  Tglsdsdols
LYOGHOGBOIIAL.  LIOGHOBOZIEO0L  MOAHM  Fgodwgds ogml  dmddgo  J9bmbAgdEMdom  ogbowo
010000 BLEASGMLOL dJmbg MEYIBODE30s, HMIGEOE ITMY30YOI0s 30MEI300LS s BMALIHBEOIdOL
LYOMNOGOISE00M  0BbBHIMILYPIMO  2obIEbogdEOLeysb, TMILAsMGOOLIYE s  bbgs  TbsMgadoLsysb
(fomBmoygbl Aglsdg dbstqls) [1,2].

2. do600500 bsfowo

LYOBH0B0Io300L MMABML Mbs 394s3009L Fo3boIOME 9530M9OEGE00L LggMmTo 8dsmdol, bomobbol
39935L900L 25dm30gdolL IJmbyg L3gEoswolE-9Ju3gMEHJO0, 53MmgM3g Fo9BbIL 3Hgdbo3MMo LsdMowgdgdo ©s
03299963300 LYOEG0R035300L BodMTomgdol Rolio@oMmgdEIS.

LYOBH0BOIOE00L  MOYBML  gOHMOEIODO  boddoobmdss LYMEH0R03o30s s FoLsb s 393d0MmGdIO
36(30000960900.  BLIOGHO0B0IS300L MGPBML  doMomso BMbdzogdos: *+ 3MMEMIzooLs s dmALobmEmqdol
IO EHOB0IE00L MOYBOBGds s BoGIMGdS; * Fgbsdsdolmdol LgME0xk03oE00L FoxmMTgds, MgROLEHME0S ©
353999, 85000 9mgdggdol 3500l 453M3gds; * 353990 LYMHGHO0R03GHIO0L  dmddggdol  dghgmgds b
39093939; * ME3bMmEmo LyBEGB035GJOOL 500MYDS; * LIMEGHOBOEOMJOMEO 3OMEIE00L MJILEMOL Fodmgds;
LgOGHOR03s300L  BJqdgdol  TgMbgzs; -+ LIOGHO0BROZSE00L  bmMIs@Gowo  ©M3dgb@gdol  8gdwgdsgzgds;
LYOGH0G0IoE00L Tglobgd 539wWo30gdol Jowgds s Fobbogs; * Mogobo Logddosbmdol dogs dgdm(idgds (Jogs
300030). * 39MHLMbIEOL 335¢053035(300L 5350 GIOL S SGJUEIEO0L MMHYBODBYdS.

LYOGH0B0Io300L MEMRBML Mbs 3ysggl 33393960 3w9doz0 39MHLMbIEO, MMABML bgerddwgsbgwro
5 B3g30owol@gdo, HM@mImados Mbos 0y3bgb GHabGoMIdMWwbo MmamemE 9Ju3gMEHId0. 0s6508MMIol dogH
0065000900030 0bLEGHMWMJ300L YIOMEGdIOL EoMP3)30L Fgdmb3zg35d0 030 A9OYqbgdwo wbws 0dbgl
IO EHOR0IE00L  BoBIMGOOL  1sdTomgdosb. LolYMHDOR03s30Mm  Bsddomgdol  Bslis@sMgdes  dofzgweo
993963900 56 Mbs 093696 00 LEHoMIML s MGYbOBE300L 8dszgdo, HGMIWgdoi 0bEIMILYdMWBO sG06
LIOEHOR0IE00L F9YA900m. LIMEHOTB0IS3E00L MMASHBML Mbs 3Jmbgl 530Mg0ESE00L LEgMHML Fglsdsdolo
Bea®3oGHomeo m3ydgb@oiool gmboo [3,4].

500096009 LgOHMHTMOOLM MMY6OD(309, HMIgEo BLIOEGHO0B03ISE0L GALIbYMYdS SGOU:

* 300Mm539wo BOMB39wymzol byMEH0BOEMIBOL LogMmsdmmolem bosdFm (The International Software
Certifications Board — ISCB). 9mgdgogdl 1980 faro@sb, Gmymmi bodolbol mB&Hbzgumymaol obbGHodm@ob
(Quality Assurance Institute — QAI) bsffoewo. QAI-L 36HMBLOMEO SbMEOsE0sd, MMIol Fabgdsdo dgob
30530 bOMbzgwymgol bodobbol Mbebggaygmaol (SQA) 30mzgglowmwa Fomdmbgbs. sdo@md ISCB-
o LEAH®MIGHMOOMYPRWME 0dbs  OMYMOF  EIIMY300gdgo  Lobgsdbgzgwm  LodFm, Mmdgol  dobsbos
MBOHY6390ymL LeBEHO0BOE0MJOOL 3O MYMSTOL bgerddmgzsbgermds s oM M3o.

ISCB-0s5 mgo30sn)®s bgm@ogoso®gdol 30MH39wo 30HmyMmads sofiym 1985 Fgarl Lobgarfmgdoom
Certified Quality Analyst CQA (0mg30969000 gfim@s CSQA — Certified Software Quality Analyst — 36maMsdweo
MBOHMB33wYmzol bamolbol LyMEH0303E0MIOMWOo 565¢0EH03MLO). 30H390 BMMTseMMHO Fodm 3OO RoGsM©
1990 Hgel. ®goLomgzgol ISCB-L 3OHMmBgLowmwo 3MHMmyMsdqdo gbgds 3HMYMmITMEo 3OHMmEwYdEHoL bas®olbol
MBOMB39wYmglL,  BHILGHOMGIL s BOBOYLBsEODBL.  FlmGEromdo  osbermgdom 52 000 s@sdosbos
LIOGHOBOB0MJIE0, OMYMOF 3OMYMTMOo »BOHMB3gEYmaol Ggb@gho [7].

% 30mMm3wo  bOHbzgygmaol LogMmsdmMmobm 1s335wox03530m bsdFm (International Software
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Qualifications Board — ISTQB®) - 65300963000 mOasbobsgos, HmIgmog gobLoBrg®magl 36MHmaGmedwmeo
MBOHMB39wYmzol  GHILEG0MGOOL BoGywgddo dmddg ULbgosbbgs 36M0b30390L, MMAMmGmOEss LEHMWIGHWOS,
930M9035300L o, LyMGHOBOE0MIds s 5.8. MOYRBODOEOOL 39d-ToLodsMmos Www.istgb.org, Mmam@Eo3o
65B3969005 1-gan LG ByY.

ISTQB ® Lsdmdom xaw9xgo0 355vbobdygdgero sM0sb LYMEHOBOEOMIOOL 3MMYMTIOOLS s JodMEEIdOL
999985390500 @5 IbsM5FJM5DY. ISTQB ® 530:0005690L gBM3bmE s Hgaomboyen Fomdmdoagbargdl.

A9LEGHMIOOL B3EHMJOOLImM30L (BgbBgho) sOLYIMBL byME0B03s300L ISTQB® -0l 3OHMYEMmTs.

ISTQB® 3MmyMsdol dobgozom bgds GgbGg@ol bgd@Goxogomgds dbmawomlb dsbdEe00m. SOLYIMBL
LYOGH0B0Io300L MO0 MbY: LsdsBM Emby (Foundation Level) — gm0 9m©w@o @ goxsMm0MgdMwo ©mby
(Advanced Level) — L5380 dm@e00. bsdmdsgarmo dbsgds gdudgm@ol mbg (39MLool boboo sGLGdMBL). ygzgurs
©Mb7980L5m30L  06EJMbs3oMbI Mo LsdMTom Xaw95gdo Jobosd MBogzgMLoEM® bogsdmaom 3MmMyModgdl.
LYOGHOBOE0MIOOL JOMOMOEO 3MOBEO305 8353M0 F96EW 393900 2o0M(3EIdOL BsBEHIMYPIGWO MmEMYEoBsgool
503060LEHM300LS FodmEEgOdoLaM30L dmbsdbogdgwro ISTQB 39OLYdIOL HoMmImToygbugdoliogsb.

A9LEMJdOL Ly EHORO30MYd0 hsBEIMJdOL Hmgdol Jolsrmgds LoFoMmMms 459m3YdOL FoMmBsBHgdom
Bo05Mgds, B0l 899009y 2503995 LYOGH0B03sE0. LINGHOBR0ZGHOL Toborgds LoFoMmms 3OHMBILOMEO FMmELOL
BEMds GgbGHomgdoL BEYMHMTo s 3MMYM TN MHBOHNMB3gEYMaoL BgLGHOMIBOL IMTs 3GrM3gLoL bsxgId3eqdOL
3™bo.

ISTQB ®-0b dogt 89d0bowos y39wabg Fo0dsGgdmeo bgdgds 36HMmaM 8w MHBOHB3gmymaBol Ggbdghgdol
LYOGH0BOE0MIOOLIMZ0L. Lgds gdYstgds FodmiEob Fgbgdols s 3mEBOL JHCMBWOMBSL, HMIgEoa odmoygbgds
doge AbmREromdo. Esdbsmg dobos bgardolsfzmdos ibgsalibgs gbsbyg [8].

2018 farol dmbsigdgdom, ISTQB ® dogh sGob sdobolEBmomgdmwo 785000-bg dgBo 2o0m3Es ©
393999905 570000-bg dgE 0 LyHEHOB0ZGHO JbmaEoml 120-bg d9E Jagysbsdo.

% 3OMaM539wo MBOHb3gymzol LyBGH0BoE0MJOMwo Bgudg®o (Certified Software Tester — CSTE) —
396 Lafigolio 335¢0033035(300L Fobomqds LsFomm bESBEIMEHIOL s MBOB39YMAL FHJuEHOMYdOL BwbJ300lL
2396bMOE09wwgdsl 5dBHoMo Logsbdobsmergdwrm 3MmyMsdol dgdzgmdom. Certified Software Tester (CSTE)-ol
20b0d3b0l (b®.2) BoEgds 30vIMOMGOL 0bZMOTo30v)0 FgdbrmErmyogdol baGolbol 3mb@Emmeol bggHhmdo
36063039008 3m©bols s 3ModBHozMwo 3m339GHI6GHWOMdOL 3OMmzgboer ©mbgl. CSTE-l 9gwmdgmgdo
bg005b 50056900 3OMBIBOMO XAYBJd0L (93601900, HMBWGdOE 530560 38393 IBE00L gTM 530w
302 mdb Loddosb s 3MMGBgLOWE 356EBOMMIBL, 59300 3mEHIB30M® LM G30 LsdbobMEgMdMOgz0 foblbgws s
bgawddegsbgarmdol  doge MBI  5005MgdolL  dgBo  Boblo.  mMyobobsgool  3gd-  FolLodsmmos

soget

http://www.softwarecertifications.org/cste/.

s | CSTE

[ Fovsdution tove ratet Capgomini@®
L. 1 bm®.2 bm©.3 .4 bm©.5

* HILBHoMGPOL  JoMmzolodo  doymds (Test management approach TMap) - 36MmaGsdMEwo
MBOH6390wymaolL GHaLEG0MmdoLsIo Joymds. TMap 560l doymds, HMmIgeroi ImoEogL 965¢0BL, My HMAMM
mbs  99390mHdmm s Mo by  3dshomm, sxMgmzg  FgomEIdL  FHguBHOMGOoL  0bo30ISMHO
3MbLYaE9bEgdoLsmM30L. MOYb0DsEooL 390 olsdsMmos: http://www.tmap.net/certification (mgym. Lw®.3).

306390 dgomo dgoddbs 1995 Fganl. 2006 Herol dmerml 259mdzgybes sboswro 39Mbos Labgafmgdom
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TMap Next. sbsgro 39OGLool JoBsbo oym @gbGomgdol 3Gm3gugdol s©fgMeBy Bm3MLbomdwMEwo dg@o 3Gmaglgdol
990853905, ©o 9930 Yogdol 2sdsbg30wgds d0BOILOL dM(3569dDY, BMYMOE BHILEGMJOOL dMm3gLol
Bo@otgdol  Lobgaddwzsbgarmbg [9]. dombgsgs 0doly, ®md TMap o6MHob  3meobon®o  FoMmdmdmdol
3630, 5635008900 J39969ds BEMBAMM, 39Mdsbwe s 0byolivy® 9693%y.

(330009030 2om35¢0b0bgdME0s HOolZgdo. SHowo LsobBMMTsEgom LobEIgdol sbyMags IMozsw0
mM560Bs30olmzolL 3603369wmgsb0 (3300 gdss s LsFoMmMmgdl HobZgdOL F33056w6 (LM™) JoMmNZsL.

LEAHOWIBHYOOMIOMO  BHILEHOMYds HoMmBmEagbsl 0dwgzs 0bBMOTsEgomwo LobEYIol boGobbls s
Mol3gdby, OmImgdog SMOLYdMBL  sTdaggdol  Labogmabarm  3o3wol  bgdobdogh FgdEHowdo.  GHLEGOL
9omn3z0Lbsdo doymds (TMap) s®ob LEHMMIGHMO0MIRWMWO GHILEGHMOMO FoEHMTOL 0EYIOO Foddwomo. b
3oL 359m3005 BHLAHIOIOOLMZOL, MMIgEmsE bLYH® Fdmoygbmb LEHMMJGHMOWWwo Joymds oo Lbsdwydsmdo.
339C0%8030O0  BHILEGMYOOL  M30MOGJMBS  MMABOBsE0gdOLS s BODBOIWMO 30MgBOLLMZOL Oy, OHMI

LEHOWIGHYOMEo FoEMTs BHILAEHOMIOOL 3MMEILL MBROM 939JBHMOL bEol. Lsdobby xamz0s dmwyo TMap
Suite ® Test Engineer ($ql@o6gdol 0bgobgho), HmIgeog doHomo@e© 3sb3mm3boros 08 50s9056900Lm30L,

3063 4M390@ oGS BsOMWos Ggldotmgdol 3GmEgldo.

TMAP Suite ® ¢gbGoMgdool 0bgobmols bgmEoxzo3s@ol Igwwmdgwqdds 030D, HMAMEM «bws ogml GHabEo
93DogdMo, 13930B0MJPMWO s  FobbmME0gwgdmEo. G Lobol  G9dbogzs, 0bEMLGHMMIGHMMS s
0bLEHOMIGBEJd0 Mbs 0dbgl godmygbgdmeo 53 BoBBOLLMZOL s MMM Fgglsdsdgds GHLEGOMIOOL 3OHMEILOL
LobogMEbEMm o3wb.

&960620L goz3ol AbMH39egdolomzol 398-339MBY sOLYdMBIL 0bRMMTsE0s 39MLYdOL Tglsbgd.

% Sogeti (5Msby. Société de Gestion des Entreprises et de Traitement de 1'Information) Group — "Lmggoo
X399580" — boobxgmMIs3zom Fgdbmemaogdol LogmblvmwEsgom 3md3sb0s. osMLs 2002 {gewb. dEsddobs —
Lox3®56gM0, 35M0DO. MMYBODsEo0L 3gd-TobsdsMmos www.sogeti.com, mam@030 bsBgzgbgdos bme. 4-By.

Sogeti 060l Losggom Lobmyomgdol Capgemini-ob (Fgdbmemyogdols ©s Loobgob®Hm dmdbobwmgds)
396ymBomgds. 030 590005693l 27000-Bg dg@ 3GIMxgLoMmbsL, ELLEgdgdEgdl 100 Wwm3sE0sby g3dM3sdo,
599603505 5 0bmgmdo. Sogeti 560U 3Hgdbmemao®mo s LoobgobGmm dmdLsbmMgdol §sdyzsbo dodfmepadgwro.
090 9mIbToMdgEL Lms35HBMBL 4505HY393H0EgdgdL, MBI gdoa M OMMB3gEYmABL 0BG GHMIBLEBMOTs3E0
5 “99begl 3mEbsL WOMBEWMZID QodMmM3Egddo, 3039OWMLIGOMLMIDST0, 30RO HoMmdmgdsdo, bsolbol
MBOHWY39wYMme3sly @S BHYLGH0MYOST0,  sbow  Bgdbmermyogddo. Sogeti-bl  3OLEITNIZOJOIMDS  Ldqds
0035¢0ob{obgdL 56539d60349M0 LdgEosw™mdgdOL dJmbgoms 83905l BHgdbmermaon® Lgddm@do [10].

% 2013 Hao@sb  Glgmol  GHyOoGHMmMmosby  mgdggdl  Lobmdo  Lodwegdgdol  3GMmyMmdwyeo
MBOHMB39wymzgol bgdegmagammdomo LM Eox035300L LobEITs, HMIgEoa MHgAoLEMOMIdWwos PoccTaraapT-ob
39096. LM EHORO0EFOMYOME 3OHMEIBHL §b0Fgds bodolbol bodsbo (Lwy.5).

3. qsli33bs

50605, 3MHMYMFMNo  MHOHMB3gYMBoL  LYOEGH0B0IsE0s  FoMdmoyabl  3Mobiodmwo  bsbosmols
3900090900l M350 ™b0sE 30033egdLl. (3boos, MMB LyMEH0R035300L 3MMEgLA0 3M0350MGAL ASTMI3e 930l
©5 295050939¢0wgdol dowgdol gdudgHEeo IgmmEgdo, MHMIGE®s JBIIGWIOMDS ETMI0YON)0s Tom
99D BHoE0Ls @O 93@MToBH0DI305DY.  3MMYMITFMwo  IOMEMIAHOL  LIMEGH0R03o300L  3OMBEGTSEH03IS
29bobogds  Lbgsabbgs  Ggommemyon®  ©mbgbg  (3GmEgwywo, dgmmEweo, Ggdbmemaom®o,
©M399996GH M0 s 0bLEMNMIGBEHMO). 99539 OML LIOEHOR03E0d, BMYMOE Loddosbmdol Lsobyg, MFy39d
39380630s dgLodsdoLbmdol Ggx3sL9d0lL bgs 89950969 b5fowgdmab, 39Mdm, #sdmEgdmMb s 3MBEHMHMEW M.
3O0M50o  MHOHMB3gYmBoL LIMEHOBOIOE0d SMOL SMEFOWIOIWO ETIM0EIOJI0 EOILEGHWIMJdS dolo
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d9Lodo00LMBdOLS M0g0 FMMbM3badOLOT0, Fo49W0MOE, 0bBMOTo:300L MLOBOmMbMYdOL Tlobgd bm®mTsEomem
39950376 ©m3M96EJOMB, LEBMOZMMdM MMABODsE0gdOL Fgbgdols s 3MI3gEHbEool gomgswolfiobgdoom.
LYOBH0GB0Io300L  IMbsfowggdo  9M0sh:  MMABOBogos  2obI3bogdgo,  LoRITMEEM  WBMMSGHMMO0S,
LIOEHOR0IEO0L MMADM, LETMIZOHMBM MOASBM.

360590 MHOHMB39ymBoL LIHEHO0GB03S3E0s 39630M5MdM J399690d0 993990 gdMGds Lobgerdfonm
39950376  M9amomgdsl, ™Aool boxgwydzgeos 0bgm™mToool Lodwyswrgdgdol Fglsdsdolimdols dgeelgds
068306353006 MLsBROMbMYdOL IMmbM3b7dmsb. dMegow 3996580 gl bgds bsgswgdwyem LgMEH0x035:300l
Lobom.  3GmyMsdnwo  bOmWb3zgwymaol LgdEoxozsgool  bsdmdsmgdol 960d36gwmdol  ©mby  J3gybols
LoBOZMHRMJN0  Bgdbmemma0gdolsgsh ©sdmM30IdIMWdOL s 0bxMEMIsEowEo Fgbsdsdobmdol sbowro
099001900l 256300000900l 3HM3MMEFOEO0S.
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ABOUT SOFTWARE CERTIFICATION

Baliashvili Medea

medeabal@mail.ru
Georgian Technical University

Summary

Some problems of software quality management are discussed, in particular, issues related to quality assessment.
Provides information on international bodies for quality assurance and software certification, such as: International
Software Certifications Board — ISCB; International Software Testing Qualifications Board — ISTQB®; Test management
approach — Tmap; Sogeti Group — consulting company in the field of information technology. Since organizations usually
need not only high-quality software products, but also certificates confirming the competence of testers (testers), the
article provides information about the organization of evaluating the competence of testers, for example, CSTE - a
certified software tester. Many organizations understand that the quality of IT products is critical to a successful business.

A good software development process is essential to control risk and produce high quality software.
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06 gM©oL303w0bMmo Boamdgdol 989dE0sbmds
893bogm o 33e939d0Ls s LIfageEgdols 3Mmigligddo

39w 0306933539, mMbogg dsg0dzowo
gvinepadzegela@gmail.com, shavishvilitornike@gmail.com

Lodo®mM39wmb Ggdbozwyeo wbogzg®dLo@gdo
Mobondy

3obbomos  dgboghmeo  33ag3gdols o Lfegmgdol  d3Mmigbdo  0b@gMolodwobm®
00390bg ©gMHEbMdOL  #Hbwgb30gd0. 00 obLLIMMMIBO® MIWOIRWMOsE  49TM033gMS  dMEM
39600m©do. ©EL 53 JoEAMIYPL d;mgwo JmBwomb  TsLIGHIVOM OO  YIMOEMIdS 9J(393% MO
50b0odbmo  3MmEglgdo  HomoTommmlb  go3owgdom  IgBo  MmEmRbobIRdMw™Mdom ©s  9x8gdE0sbmdom.
0bE303¢0bsMdMEMOLO 393806040l Moe0BIdOL FmsddYFI30 Toddw0M0s 0bBMMTsEH030L MYl
»9JU356b0s“ 5B dBME  LEgMmgddo.  QoEIMEgIMEos  LodsOmggwml  GgdbozmMo  bogzg®Lo@gEob
0683mM053H030L s FoM30L LOLEYIGOOL Bs3WWEHIGHDY 58 0O Gd0m TglMHEgdEo s JodEobstyg
Dma0gmHmo 1sdmdsm.

1553396d0 LoByzgdo: 063gHobodeobm®o doamads. 3gboghmewo 33wg3s. Mmb-sob Lfjsgangde.

1. 8glogsgro

90193900 50bodbmo 3Habgbgos gsdgdom bgars, Bspa®sd B3z9gb8oi 030NV dogsl. 3gMHdme,
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EFFECTIVENESS OF INTERDISCIPLINARY BACKGROUNDS IN
SCIENTIFIC RESEARCH AND TEACHING PROCESSES

Gela Gvinepadze, Tornike Shavishvili
gvinepadzegela@gmail.com, shavishvilitornike@gmail.com
Georgian Technical University

Summary

The trend towards interdisciplinary approaches in research and teaching has continued in previous years.
However, today it has become much more visible all over the world - to pay special attention to them and, thus, to
ensure that these processes are conducted in a more organized and efficient way. A striking example of the
implementation of such links is the "expansion™ of informatics in the above areas. The report discusses some of the
work done and / or ongoing in this direction at the Faculty of Informatics and Control Systems of the Georgian
Technical University.
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ELECTRONIC TRAINING: ACTUALITY AND PROBLEM

Tornike Shavishvili
Georgian Technical University

Summary

In a pandemic, the term "new normal” is not uncommon. The establishment of such norms has led to a
new reality, the consequences of which have affected all spheres of human activity. But from them here our
interest is concentrated in the field of education and new norms in this direction. The situation with the Covid-19
pandemic has made it urgent to respond to this challenge, and specialists have become much more active in
developing new methods of obtaining education. Around the world, the following trend has formed: today
educational institutions are increasingly focusing on the following areas - they are increasingly using online
platforms in practice, so that even in the current conditions, the process of teaching students and schoolchildren is

not difficult.
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USE OF IOT DEVICES IN EDUCATIONAL INSTITUTIONS

Avtandili Bichnigauri
bichnigauri_av@gtu.ge
Georgian Technical University

Abstract

The 10T (Internet of Things) field is growing rapidly, companies are developing connectable devices and
10T applications. As statistics shows, many different industries utilized 10T solutions including healthcare, tourism,
retail, manufacturing, and more. Education is not yet among the most common IoT applications because teachers,
students, and parents are wary when it comes to implementing connected e-learning solutions. However, as the
Internet of Things platforms become more widespread and cheaper, schools, campuses, and other institutions are
leveraging its potential. Nowadays 10T has many promising applications in the field of education. The article
provides an overview and discusses 10T devices that assist us in educational processes. It also proposes seven key
technologies for educational institutions that are available in the market today.

Keywords: Control. Detection. Devices. Education. Interactive. Internet of things. Monitoring. Privacy.
Security. Sensor. Tracking.

1. Introduction

10T stands for the Internet of Things. We can imagine it as a network of devices connected to the internet
to exchange information with one another, collecting data, or controlling some processes. This whole concept of
the system is equipped with efficient forms of hardware, electronics and the Internet connectivity. There are almost
limitless options for l0T-connected devices and it is utilized in many different industries [1].

10T devices include smart building technology, such as smart lighting, thermostats, speakers, locks,
doorbells, and more. Once loT devices are installed, they can be connected to one another and controlled centrally
using a computer, tablet, or cell phone. 10T connectivity allows for greater control over environments and
processes.

l0T in education means using smart building 10T solutions in educational environments, such as school
buildings, universities, colleges, classrooms, school buses, and more. With the growing popularity of devices like
Google Home and Amazon Alexa, users have quickly integrated smart home solutions into their daily lives. As
smart building solutions evolve, educational experts and school administrators are beginning to recognize the
benefits of using 10T technology on a larger scale in school settings [1].

2. Main part

One significant aspect of our lives that 10T technology
will transform is education. 10T devices are changing the way
humans process and absorb information for the better [2]. Let’s
look at some IoT devices that can help students and
schoolchildren in their everyday lives.

Connected Smartboards are great tool to bring classroom
education into next level. They are an extremely important part
of the smart classroom for a variety of reasons. This technology
helps make presentations interactive and allows teachers and
students to collaborate with each other. It allows the teacher and
students to collaborate on the same document and share it with
the entire class in real time. All notes will be recorded and
accessible by all students in the classroom [3]. It can also act as
a hub for all connected devices within a classroom.

Like Smartboards, Multitouch Tables also allow teachers a
new way to engage with their students in the classroom. They are

Fig. 1. A kindergarten student demonstrates
number sentences on the Smartboard [4]
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easy-to-use tools specifically designed for intensive use, safety for adults and children, customizable with specific
applications to get learning easier and funnier.

Fig. 2. Ideum Colossus multitouch table [5]

Most contact-type ID cards use magnetic stripe technology, which in this context requires students to
manually swipe their ID cards through an ID card reader, slowing down student access and creating bottlenecks
in the flow of people entering and exiting. Magnetic stripe cards are also a less reliable ID card technology as they
can be easily demagnetized [6].

The term "Smart Access Cards" in education, business, and government applications includes a wide range
of technologies. One Smart ID card can be used for everything. It can serve as the foundation for a wide range of
ID card security applications, providing opportunities to streamline security and administrative tasks across an
entire campus. School security departments must know who is on the campus at all times. The first step is to strictly
enforce visitor sign-in and issue the visitor a temporary RFID-enabled ID smart card that affords track-and-trace
technologies [6].

)
—> (s NFC | o > .’ TCRIIP
—V < @ ¢
Employee Smart Card RFID Reader fppicaioh e-ID Servers

Software

Fig. 3. Smart Card system

Different education institutes have a different sets of rules. Some believe that a certain percentage of student
attendance is mandatory for allowing them to take the examination. With 10T, the management staff can pull out
accurate data of attendance. That data remains free from human error. Safety and quality of life through the real-
time location of hostel living students could also be traced. For the management, it gets frustrating to calculate the
attendance at times. With 10T based attendance tracking system, calculating student attendance and generating
regularity, punctuality, and personality reports becomes effortless. The amount of time it saves will have a
tremendous effect on employee satisfaction working for the institute. Additionally, intending to make students
more regular to the classes, [oT in education made sure to digitally register the student’s attendance. If the student
is missing anyhow from the institute, a quick message will be sent to the parents [7].
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Fig. 4. Tracking and monitoring the location of individuals
to mark attendance [8]

Traditional tracking systems for buses are equipped with GPS and GSM to know the location of the bus in
real-time. But these systems are not efficient enough to alert drivers from distraction, speed, or any misconduct.
However, cloud services will enhance the tracking system by enabling mobility solutions. It will allow parents to
track the school bus in real-time on their mobile phones with the help of an application. The modern system is a
combination of GSM, GPS, and RFID technologies for tracking attendance of the students on the bus, drop, and
pick up times, absence, location, and to alert drivers and the parents on specific occasions or incidents [9].

% &
0 GPS
. .'::o
—> —> —
A > A
School Bus (( A)) GSM Location Tracking Servers Parents

Fig. 5. School bus GPS tracking system

As everyday life moves further and further into the digital realm, dominated by smartphones and tablets,
few of us need to carry notebooks and pens anymore. Sometimes it’s much easier to take notes by hand instead of
trying to type out everything you want to record. Smart pens help bridge the gap between digital and analog by
letting you turn your device into a notebook. Almost any pen is compatible with most note-taking apps and will
help you get your ideas down on digital paper [10].

Fig. 6. Smart Pen Tracking and monitoring the location
of individuals [10]
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Many schools still have legacy surveillance systems that are tremendously complex and insecure. This is due
to all of the equipment needed to run a legacy surveillance system, including but not limited to: servers,
NVRs/DVRs, storage devices, cameras, etc. Typically, all of these devices are not manufactured by the same
OEM, which means that you have to ensure firmware versions are compatible with each other in order to get this
system working. Usually, once this is worked out and the system is up and running, it is left alone and therefore,
insecure and subject to hackers. Schools need to protect student data and need to ensure a secure surveillance
deployment [11].

A smart camera surveillance system can solve all of these
issues, is extremely simple to administer, and ensures that a . Tracking
school's IT staff is not forced to manage another complex :
solution [11]. It is connected to a cloud that analyzes live video —" >
content. Events captured by the camera can instantly lead to ANy | ) 4

desired actions. The ability to take action without a human Two Way
P i ; HOI000EY < 0 —> | Ak
operator is what makes the camera intelligent.
4 .\-\"1

Moan
Detection

Face recognition can become an essential feature in public

security and home monitoring. Detecting or tracking people, V W

observing a person's behavior, counting the number of steps, or (‘D’;':;""‘\; / ‘ °
identify who left a bag at the train station. For home monitoring, N/

features as your door unlocking once you get home only by n;n:

recognizing your face. The camera might even give you a push

notification on your phone about who is outside your front door

or in your backyard. Fig. 7. Smart camera surveillance system

We have discussed several types of 10T devices, however in addition there are also many others such as
smart mirrors, smart podiums, vape/smoke detectors, high voice detectors, etc. All of them can be used in
educational institutions.

It should also be noted that the use of 10T devices carries several risks, such as breaches of data privacy
and security flaws. Nowadays, there are many vulnerable devices exists in that cybercriminals can gain
unauthorized access to. As the Internet joke says, the letter "S" in "loT" stands for security. Obviously, the letter
"S" does not interfere with its abbreviation, so it is implied that 10T devices are not properly secured and require
additional mechanisms to do so. The risk of a cyberattack on them is very high. Especially if these devices are
accessible directly from the Internet, without any authentication mechanism. In such a case, cybercriminals can
gain control of the device and launch a DDoS attack through it, which will endanger both the device itself and
other devices in its network. To avoid security risks, it is necessary to properly configure the 10T device and
implement a network communication policy that allows access to it only from authorized devices.

3. Conclusion

Using the 10T devices presented in the paper, through continuous monitoring and information gathering, it
is possible to improve the learning processes in educational institutions to a certain level. The main advantage is
that 10T devices can be managed and controlled remotely, from anywhere, anytime. In addition, 0T devices are
cost-effective and consume a fairly small amount of electricity. At the same time, you should keep in mind that
before connecting your 10T device to a network, you need to consider the risks that can result from improper
security configuration. To summarize, as we can see, the number of 10T devices around the world is growing daily.
It is not a long time from now that loT benefits will be understood and experienced across all educational
institutions. There are several students and teachers who require technological support to unleash the talent they
have. 10T solutions for education have answers to enhance the quality of education across the globe. In the near
future, every single school and the university will implement the latest 10T solutions. Internet of Things benefits
in the education sector will include better student engagement, more interactive teaching methods, and improved
security.

References:
1. URL: https://www.igor-tech.com/news-and-insights/articles/creating-smarter-schools-benefits-and-
applications-of-iot-in-education
2. URL: https://justtotaltech.com/internet-of-things-benefits/

327



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS.Vol.1.2, No 1(32), 2021

URL.: https://www.iotforall.com/iot-education-smartboard
URL.: https://www.youtube.com/watch?v=E1dpVhGX4Gk
URL.: https://www.sixteen-nine.net/2015/12/08/digital-signage-options-tabletop-interactive-displays/
URL: https://www.zebra.com/content/dam/zebra/white-papers/en-us/smart-id-education-en-us.pdf
URL: https://www.biz4intellia.com/blog/iot-applications-in-education-industry/
8. URL: https://www.smh.com.au/technology/work-spy-employers-track-staff--with-google-maps-app-
20120622-20sc6.html
9. URL: https://fleetroot.com/blog/how-is-iot-transforming-the-traditional-school-bus-tracking-system/
10. URL.: https://www.digitaltrends.com/mobile/best-smart-pens/
11. URL: https://www.wwt.com/article/smart-cameras-work-for-k-12-and-higher-education

No akrow

IoT 8m{)gmdoemdgdols 359mygbgds ogsbdsbosmergderm
©3jgligdegd)ddo

33m9bo dobboysm®mo
LodoMmm39wmL G9dbozwmo wbogzg®Lo@gdo
bichnigauri_av@gtu.ge
Mybomdg

»003m900L  06BHgMbgEoL* (Internet of Things) dodoGoMEwgds LHMsxgo GHgd30m gomaMgde.
3003560900 Jdbosb 3m3309BHgOM Jugedo 353800V IMFYMBIOWMIGIL. MHMAMMF LEsGHOLEO-
39960 8mbs3gdg00 5839690L, ,.I0T“ 3505HY39¢0wgdgd0 3936 Lbgoalbgs 0bMLEHMm0sdo Homdo@gdom
0965 ©69M00, Jsm FmMobos: X965339, BHMOBI0, Lo M FoFMMBY, FoMImgds s 5.39. C®L ,IoT*-
ol 5943l 35350 39ML39JGH0MWO J9630MsMYds gbsMMdOL LEgM™mTo. Lgmergdo, 3093gdo s b3
15956056500 gd M 0BLEOGHWGHIO0 JB93MOM0350 0fjygd9b Bolio 3mEHYB305eOL gsdmygbgdsls. bGsEosdo
Pom3mpqboos s aobbowos IoT dmfiymdowwmdgdo, GmIwgdos 3439b3s6Mgd0s6 Logsbdsbosmegdm
36m39190d0. 8900M003599d905 0l 830000 F0MHOMIEO BJJbME™Y0s, HMIWYd03 Lo sbTdsbsmegdwm
5(9L9dgdJBOLMZOL EOILEOWIMOOM dsDMbY sMOL bgedolsfizmdo.

@ 35¢0® Jugendo IoT dmfygmdogmdgdols sedmbgbols
1535608900 B0 30dgMHMSBMHNBMIOOL Y BEMBIgEILYMBS©

56 dmb0s, 53moboer dobbogommo
o.shonia@gtu.ge, bichnigauri_av@gtu.ge
L5goMmz9wmb gdbozmo «bogg®lodgdo
MHybomdg
oqobsmgol  IoT  dmfymdowmdgdo g3bggds ULbgossbbgs  0bMLEHMm0sdo, OMAMMOESS
296500905, X965339, GHVIMODBT0, Logswm 3oFMHmds, FoMdmgds s .9. IoT dmfiymdowmdgdo obgmo
33561531055, MO0 BIBLMG YO0, AoXIGHIO0, B9gbo3s 96 FobJsbgdo. s0bodbmwro dmfiymdowmdgdo
2980094nbg0s 8mbsndms 8gLsgMmM39dMO® s oL da 06@gMbg@om b Lbgs Jugergdols 3gdzgmdom
890pamdo ImboE™m®mobyols s 3MbEH®MMEol BoBbbom. om0 30dgMMLsgOHMbMIdOL MDEMmbzgeymgss
390 86033690 m3560 Ls3ombos, AbLs3MMMIBOm F5T0b, MY 56 303000 WM ISEME Jugedo G5 Bodob
Q5 5 MHomEIbMdOL IMFYMIOEMIGI0s 2obmMsg3Lgdo. LESE0580 Fo®dm®Agbow0s s Fobbowmmwos
©wm3oo  Jugeol  B3sboMgdol  Lbgoslbgs  3MmyMmsdwmmo  MHBOHMbzgmymeyol  dgdzgmdom
3M5LBHIbIM GO FOHMEHMIMGIOLS S 3MMEJOOL 50dMbgbol Ladwyswgdgdo IoT Imfiymdowmdgdol
LobGHdg0do, Mo 999AMA 9ES3Dg 50 30dgOMLIGOHMLMIdOL MHBEOHB3gELOYMRl A5BIZOMHMDJIL.
153356d Logyggdo: 0b@gmbydo. dmfiymdowmds. 3039MHMLRMMbMds. 3md30vEghmwo Jugwo.
dmbo@m®m0byo. 603mgdol 063 gHbg®o. Lyblm®mo. Lzsbomgds.

1. 3glsgsemo
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dMmEOOHMobgm 3gHomEdo 2sbdoMmgdmwmo 0b@gMbgEdo RsO o dmfiymdowmdgdol (IoT)
3033009 BHoMmgdol d99gao 965fowwgdmemo dmdbobmmadol 99x3gmbgdol (DDoS) @odol 993)93900s
oBggbs [1], 0¥ H58gbs LogMmbol d99;339c0s 0bBHIMBIG0 BoMMAsldEed0sbo 30090 TgH939d0L
296bMmM 3090 gd0LsL. 30896 F9EHIZ900L HOLIGOOL YolvsboeroBgds@ LoFo®mms 10T dmfiymdowwmdgdol
00096¢0803E0Mgds [2], Boms Tom Tglobgd 3BWMIPID LsFOOM 0BRMEOT>305L ) MO MomEIbmdOl
3mfiymdomdgdos Jugewdo bsGmIwo, Lo dEJdsMIMdIE B0BOoIMEI, Mo Bgdbmwmyogdl 0gybgdgb
Q5 5.0.

2. o050 bsfiogro

4mM39 0@ ,IoT* dm{iymdowwmdgdo, HMmymOoEss 3330060 Losmgdo, goGbgl &MY396Hgdo,
3330960 35996900, 30106¢9Mgd0 s bbgs, romoy h3960 ymzgwo®ow®mo 3bmgMgdol bsfoo
bgds. o0 dmfgmdomdgdol  MdgBHgbemds  bobdMmboBgdmwos  B3gbl  30Go 96 Lodwmdom
LI>OGHBMOJIMD, Fodsdobo, Fmfymdommdgdo 396l 3MmM3MMs30oME Jugwl ™3000690MEs©
393306 ©09gd305b.

oMLYOMBL Mob3o, MHMIgeog dEMIsMgmdl 0dsdo, GmA ,IoT* dmfymdomdgdol MIgEglmdsl
MBogzMmMbmgdol 3mb3gn0s LEHBIOEHWMWI© 6 5d3L Bsdgbgdwwo s, Bdod dgdombggzsdo, dsmo
36MHMAM50wwo 365bEgds MMM 56 bgds. MLsnM™MbMYdOL bo3egdmds byuliagMgwo 306HMmdss
3009653658539900Lm30L, HMIqd0E Jugerol MLsBOHMbMYdOL MM3935L 3035 FLOMMdIb.

9mbo@m®m0baol Jobbom, LsFoMmMs 39M0MEMsE BoBIMEIL M350 Jugeol b3sboMgds s
0963050300 IL  obogro  FMfYmdOEMdJd0. WmIsermo  Jugwol  b3sboMmgdolomzol  IMsgsw0
bganbsfym seLGdMBL, 099935 BMA0YH Bo096L 56 go5Bb0S Lomsbom 3mbroymGoMmgdoL dgdsboBdgdo,
53 »10T* Imfymdomdgdol 50dmhgbolmzol sl bsFomm. ,,Nmap* bgwbsfigml gsdmygbgdom LfiMsxgso
560L 8gLsdegdgeo Jugando BsGmvero Imfymdoewmdgdol s0dmBgbs s 0bgMm®mBs300L dm3m3gds Bsliby
399390990 3OHMYMsIMEo yM30LgdoL Tglobgd.

»Nmap“ 560l 3m39womeo os 3mol ddmbg Jugeol sbseroBol 0blEMmwdgbEo, Hmdgwos
3033099390 Jugerdo dmfymdomdgdol s50dmBgbols s dgdmjdgdol doBbom godmoygbgds [3]. Aol
89mdwos  LiMexgs  @oslgobgdml  Gmame  gowzdgmewo  Jugeol  Lgadgbdo, g3y oo
™mO2960bs3oo  Jugwgdo ©s MHBOMB3gEgml  LolaMygdm  0bgMm®Ts30sL  dImfimads Jugerdo
B0 3007190 Imfigmdowmdols 3Hmacsdmwo »bembagwymgol Galiobgd.

dbmemE 090l 3mEbs, M G 30MGHIO0 o3l ©0s ,I0T dmfymdoErMdIL, b53TsMOLO 5 SGHOU.
wdgBHol  dgdobggzodo  dolBy 9083900 LyM3oLbgdo  sMILEBIOEGHM  JmMEJPbY  FTomdgb.
MBOgHMNbMYOOL M35WLsBOOLOm, 1939 LoFOMMS 303MEIM, Y Mo 3OHMYMTMWOo YOO MBlgwYmgs
5 HMIgero 3gMboss oygbgdwaro [4].

»-Nmap“-ol  LgMgolbobs s 39MLogdOL  godmgzErgbol  Fglodegdemdgdol  igsemdoom,
39L50gdgos JugEolb LEOMEIO ASbIWODYds s odBHOMEMmO TMfIYMdOEWMdIOOL o0IMbgbs. LoFoMmo
dombg  mommgmwo  dmG@ol  9gdmfjdgds s 0dol oy, vy GMIgwo  3OMYMTEO
MHOHY6390YMGS AL MOMNMYGO oML v 396.

»,Nmap“ 3538060905 MoMMgY® oo 3MOAL s 335030l YGHICWG 0bgMmMTs30sl 0dol
dglisbgd, oy G5 bg@30L0 SGOL 3MbIGMIGHE SMMEHDY 35837099w0. 0dobsm30L, HMT dmbgl ,Nmap“-ol
5060360 130L90900L do9mygbgds, LsFoMms:

e B50MmmML LgM30L9dobs s 39MLOZdOL S8 EbMBOL 3gdsboBTo ,,-sV 359G MOL J00MYIOm.

e ,--allports® 356599¢ M0l J0m0mMJd0m MYbOHMB3gYmBoo 0gbsl yzgas 3mmEHOL 3sboMgds.

o 253myabgdamo 0gdbsl ,,-T4“ 3565893 M0 13oboMgdol MRMM MMM dgumvyegdolmgzol,
45096 gl 3OHM39LO Tg0odegds 1153d5ME OELIBL YoaMAgeEIUL.

09350m5©, 0¥ 23LwOL JugErol Lzsbomgds ,192.168.1.0° IP dobsds®M0@sH ,192.168.1.255% IP
30L5FoM0EY O035HBMbT0, LsFoMmms 9990 dMIB6gdOL hodmyseodgds:

$ nmap -sV --allports -T4 192.168.1.0/24
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Nmap scan report for 192.168.1.3
Host is up (©.0046s latency).
Not shown: 995 filtered ports

PORT STATE SERVICE VERSION

53/tcp open domain Unbound

80/tcp open http nginx

2022/tcp open ssh OpenSSH 7.6 (protocol 2.0)
5000/tcp open ssl/http-proxy HAProxy http proxy 1.3.2 or later
8443/tcp open ssl/http nginx

Service Info: Device: load balancer

Nmap scan report for 192.168.1.4
Host is up (©.93s latency).
Not shown: 992 closed ports

PORT STATE SERVICE VERSION
22/tcp open ssh OpenSSH 8.3pl1 Debian 1 (protocol 2.0)
86/tcp open http nginx

111/tcp open rpcbind 2-4 (RPC #100000)
443/tcp open ssl/http nginx

2049/tcp open nfs 3-4 (RPC #100003)

3260/tcp open iscsi?

6000/tcp open http aiohttp 3.6.2 (Python 3.8)

8080/tcp open http Apache httpd 2.4.46 ((Debian) mpm-itk/2.4.7-04 OpenSSL/1.1.1g)

Service Info: 0S: Linux; CPE: cpe:/o:linux:linux_kernel

6sb.1. ,,Nmap“ bgembafigeml g98cgg69800m Bs@stgdoemo bs3s6oMgdols gcgagdo
@m3500vg6) Jlsgendo sGlgdMeno mMo dmfigmdommdolmgols

00bob0dbs305, MMI 53 Fgdmbggzsdo UL3sboMmgds dmbgds dbmeme TCP  3OHmEMImEol
d9039m000. 0dobsmzgol, Mmd TCP 3MmmEmzmeol as6s, UDP 36m@m3mwbgg dmgsboobmom
1356069ds, LsFoMms d909a0 dMIBIBOL Bsdmyswrodgds:

$ nmap -sU -sT -p0-65535 -sV -T4 192.168.1.0/24

50 3mb3MHgEH M d90mbg9390, ,-sU* 3oMsdg@®o UDP 3Gm@mamebg, bowm ,-sT 3o0sdg@®o -
TCP 3Mm@m3membg dommomgdl [5]. 4bbbgsggdom ,--allports® 3s6599GHM0LYSH, yzgws MG EHOL
13960MgdOLMZ0L s1g39 FgLsdEgdaEos 458mYygbgdreo 0dbsl ,-p0-65535%, HmIgwog 0-sb 65535-0¢]
3O GHIOL LacoMsMmE F9sdm{agdL.

0339 Mbs 500603bML, MMI Jugwrdo OO MomEIbMd0m IMFYMdIOWMBGIOL SOLYIMDOLLL,
M0 Y0s 9093900 2oobsgrobgds. 530LsmMZ0L sMLYdMBL ,Nmap“-ob Ms5303Mwo 0b@IOzgoLoL
dJmbgy 396MLos, Lobgefimmgdom ,ZenMap®. Tob 593l FglodEgdermds  JugwMo  GM3MmEMmyool
30D995m0 063gM3M9GHE0s 3M053037e0 bdgdol Laboo Fomdmoaobmb.

aoblbbgeggdom  ,Nmap“-obl  ©@oo  ®5mEibmdom  35MedgBHeadol  ddmby  Gmvyewo
3Mbx0gMEMs300Lsgsb,  sMLYIMBL  FgoMmgdom  FoMBH030  AMOxBoIMEo  0bGHIORJoLOL  FJmbg
390G03WIGHBMOINO 3OHMPMTMYo M BOHMBlgaymms, Lobgwsw ,Angry IP Scanner®, Gmdgeogs
399m0Yygbgds Bo3mgds 3H9db03mmo 3mbol dJmby 30Mgdolm3zol. dolo 0blEIWsE0s s FTM™ZS
89L5dgdgos HMAMGE , Windows®, obg3g ,Linux“ ©s ,Mac OS* m3gMsgome LbobEgdgdby [7]. dsb
R}YbJg0ombocMo  Abgogbo  Fglodwgdemdgdo  gssBbos,  GMog  Bgdmblighgdymmo  Mm3gMoiogdol
2956bMmM 3090 gd30L 5eEgHbsE oM Ladw)oEgdsl 0dengge.

0090Lom30L, G ImzsbEobmm 330G Mo Juguolb L3sbomgds, Lsgomms dogmmommo IP
30LsFSO@DIOOL 2563390 O035HMBO, BogoOMO, ,192.168.1.0“ IP JoLs8s¢r1000q096 ,,192.168.1.255% IP
9oL M00Y.

330



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS.Vol.1.2, No 1(32), 2021
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65b.2. JugerMo Gem3memyool 30bmsmm©o 06GIH3MYE30s »ZenMap®

bombsfgml gs8mygbgdoo [6]

&2 IP Range - Angry IP Scanner

Scan Goto Commands Favorites Tcols Help

IP Range: | 192.168.1.0

101 192.168.1.255

IP Range ~

o

Hostname: | SECURESERVER 1P | Netmask B
P Ping Hostname Ports [3+]
Ready Display: All Threads: 0

6sb.3. ,Angry IP Scanner* bgeolsfigml 3mbgogm®agos b3sbomgdolsmgzol

39009390, 003009000 0b6xMMTs300L  gzgws 00 dmfjymdowwmdol 9.5, ,3mbEbgodob®, ©oo
30MEgooLs s 5d390wo Lg3zoLgdol dgbobgd, HmIwgdoa b3sboMmgdoLLl FomOMYdIME Os35HBMbI0

09690056 Homdmoygboerbo.

[P Ping Hostname Ports [3+] Web detect
@ 192.168.1.26 (n/a] [n/s) (n/s] (n/s]

@ 192.168.1.27 9ms [n/a) 80,443 Resin/4.0.37
@©192.168.1.28 10 ms [n/a) 80,443 [n/a)

@ 192168.1.29 9 ms [n/a) 80,443 Apache

| @ 192.168.1.20 13 ms mx3.rmk.ee [n/a] [n/a]

0 192.168.1.21 10 ms mxd.rmk.ee [n/a) [n/a)

@ 192.168.1.22 (n/a) (n/s) (n/s] (n/s)

@ 192.168.1.23 [n/a) n/s] (n/s] (n/s]

;o 192.168.1.24 [n/a) [n/s] [n/s) [n/s)

@ 192168.1.25 9 ms [n/a) 80,443 [n/a]

@ 192.168.1.26 (n/a) n/s) [n/s] (n/s)

bsb.4. ,,Angry IP Scanner® bgeolsfigml ¢s9myggbgdom Bo@etmgdyymo ligsboMgdols 3¢90
@35y Jigem8o sGlsgdEo dmfigmdommemdgdobomgols

3b50s,  3OMxIBoMbswE  ©EMbgbg MLsgOHMbMIdOL  MBOMBIgWlsgmBs©  M3oMsBHILmdS

9603995 ,Nmap“-ob g53myggbgosl, HmIgol s6Lgbsedo oo Msm©IbMdOm s®LGdWEO 35ModxGMId0
bal #fymdl goblbgagzgdmewo Jugaols s6Jo@gdGvmol, 3oblibgzeggdvwmo b3sboMgds Porm@stgl.
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3. slizgbos

MmM560Bs30gdolmzol  dobg  36033bgwm3zsb0s, ®MA  Fom  0bFYMHgbgddo  FgomEgl
M350 Jugeol  MLogOHMbMgds.  3boos, 39©dogzs by bEgdmEgl  MLIRGMbMIdOL
dmbo@Mm®m0bo, Moms ©OHMNMEo© dmbEal  3odIMLIGOHDHYJOOLYE Mogz0lL  sM0EIds ©s Tomo
05650860mIgdol  MLogOHMbmgdol  MBOHMB3gymas.  Fomdmagboen  BsdMmMddo  gobbowrvemo
390m©gdol  59mygbgdom ToM@GH0350 MOl Tglsdegdguero mMysboBsEosdo Jugwol ©osdsbmbols
b3oboMgds s Tobdo RoMeo  ImfYgmdowmddol  0IbEHOR0E0MGds. L3sboMgdom Towgdwywo
0653mM 5300 Logwdzgebyg, dgbsdargdgeros JugEw Mo GHM3MEMyool 53905 s LL3IZ69BOL Fodm@sbs,
0¥ OHMIgen Infymdowmdsl qbsFoMmgds MBsgOHMbMGIOL gobsbwgds, HmIgeo 38smdl dmdzgurgdmen
39J5mmao0m ©s Mbs Bsoblbsl Jugwosb, GMIge dmfigmdowmdsl 5d3l sGslsFoMmm 3mMEHd0
29bLBowo s 5.9. gb Y39WsRIOO 30 MOYBOBOEOOL J0BGMMLIGOHDBMYdOLS S FoMOEr0 M3 o300L
Lofobo®os.
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MEANS OF DETECTING IOT DEVICES IN THE LOCAL NETWORK TO
ENSURE THEIR CYBERSECURITY

Shonia Otar, Bichnigauri Avtandili
o.shonia@gtu.ge, bichnigauri_av@gtu.ge
Georgian Technical University

Summary

Today, IoT devices are found in a variety of industries, including education, healthcare, tourism, retail,
manufacturing, and more. IoT devices are hardware such as sensors, gadgets, equipment, or machines that are
programmed for a specific purpose. These devices will be used to collect data and transmit it via the Internet
or other networks for further monitoring and control. Ensuring their cybersecurity is a very important issue,
especially if we do not know what type and number of devices are located in the local network. To analyze
the risks of cyberattacks, it is necessary to identify IoT devices, to have the necessary information about them,
how many devices are connected to the network, where they are physically located, what technologies they
use, etc. The article presents and discusses the means of detecting non-standard protocols and ports in the
systems of IoT devices through various local network scanning software, which at a later stage will ensure

their cybersecurity.
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Jor0nmeo 0650069600l 1501539900056

Bo@m JogmaMmady
nataliaqavtaradze@gmail.com
LodoMmM39wmL BHgdbozweo wbogzg®dLo@gdo
Mobondy

235000m3900s  Lodotmggewmdo  9me3shg Bogmesdggdol Lodo msmdol  fawowo  Johomwmero
065069600L  Bolobgs-99630m509d0L Loddgdo. bogzm s domMao bozmmsdggdol doge LsobgobGmm Logddol
d9bfogws o bododmggembo dom  FogH  gobbmM0gwgdmeo  50dd9bgdemdomo  bogddosbmds  gobs
Lo39d39e0 §39960L Hobligeobs. bogm bogmesdqd 306H39wds sofym GHYodemdo J3565bdoMol Bmdm3zgds o
©50853905. 30MmMa0 bogmsdol IMsz35¢dbMozo boFoms s wbstom 8gddbowo dMMIZd0m 250OEMS
JoOmmwo  3509g35GH03MMmo s  Lsobgob®m  8gEbog®ads. oo  bgwddwgzsbgwmdoms @ MIMsEMm
9mbsfogmdom 509853005 ©O0ENMBOL  BgMHMTsbysbmdol Lozawo gwgd@O®MEMIgEo s BgLEGHIBMbOL
39O MIGBsbMdMs JoMbsbs. Moalo ©sdLsbmEmgds 80w9dmzol LsobgobMm MOl Asbz0MIMgdsdo s
3bO0Mbdo 306390 byeMmzbmmo MsbsdyBogmol sgqdsdo 36MdOE JoMmm3zger J509TsEH03MbLS s dgdobogmll
— 035009003mb Bogm FMlbgerodzoml. s dMEML, LodsMmmzgwml Lobgwmgsbo dgool, dbmgeomdo
3bmdowo  4o0mdymbgdga-s30s  3MBLEHOMIEHMOOL  oegdusb®g  BooMmsdol  ImE3sfgmds  owgbo
LogobdMMos MHMAMEME 3MLIMLOL smM30LgdOL, 1939 83WHZMO BoEOLEHOIMNMO 539G Jd0L Fgddbols Laddgdo.
200030bs6Mg 049sb, HMT Jobos OLEHMMOE0 HolOsMOLSS, WOEIMSGMOWE [goPmgdby oytbmdom,
35190 0539MmYMHOE05 0l Fologms, HMIgmoa gbgds 0bg0bgMHool 4sbgz0msMgdol gdmdslis s dob 3gMlidgdE0390b.

155335690 Lo By3gdo: 06:0bgMm0s. FgESMMmHY0s. IMIT3gLMds. bogmansdy; fgowbswgbo.
1. 3glsgsemo

oLEGHMMOMES© Mbs8xMHM3g JoOmo 0bg0bgMool LgMombmwo #sbgzoms®gds LadsOmzgermdo
603me5dggdol  ag5cMm0L Lod momdsL 93530060 Jds. 053md0, dolo dgowo —bozm s dgdymddo 3o
330000300 — 20mMa0 bogmesdgqgdo 58 23500l ob Fo@dmdoyqbwrgdo s6H0sb, 30b3 d60dzbgwrmgsbo
3wowo 8go@sbs Johmvamo Lobgwdfoxml 50ddgbgdemdols s gobzomatmgdol Loddgdo. [1] 0sdsds
3900¢gds 00d3oL, GMI 00 mxobol FomdmToagbgurms dme35fgmdol gmgzgguo bsdoxo Loddmdeml
30000EEIMd0L, Hoblgwobs s 39630000Mgd0Ls3gh 0gym FJodsMmvo. 58 MsmdolL FoMdmdsagbergdowsb
05300 603mesdol Gmeo 3609369wwmgs60s 00 FbMm0g, HMI 030 25650 GdOL OO HTRSLYIJO YMGBOES
©5 930l — 40m0L 39603900 F9bsEgdol FoEgdsl »MBY3s. 053Mmd Bogmesdg, ™egz5s3 boFogho
50580560, JMmoolido ImmM3sfgmdEs s, Joesdol bgewrddmgsbgwrmdol s339mom, Logbmamgdgen Labergdl
589690s. 86930305, 0. bozmesdy 30WMdEs d30¢dL 390 A3BIMEgds Fogemm s FgLsdsdols
dbsOLOE M FIOs.

2. doM0mso bsfjoemo

Bogm bogmensdyg (27.09.1843 - 05.04.1928) 96003690 m35605 dobo ©gzsfero bods®mgzggumdo 0bgobgdools
Bo9tgo0dgds-356300006090580. [2] BErmdEs BOBYME, G, 0baeobrm, 3gMdsbye ©s oFswow®
9690, 0530930M39ws 6. bogmmsdy 39¢gMdwHado 0vMEOME B3MNWGHIGBY 89300, bmerm dgdpymd
Ufogams obsg@dm 3560Dd0, Lem@mdmbsl Mbogzgmlodgddo. ms30lo boFoms s 3sdFM0sbmdom ogEbm Mo
9360m3M  3bmgcmgdsl, b. bogmsdg FggEos 93em3mao  gbmzmgdol folo o Bgdbozol dowfigzgdo
Logo®mzgermdo dqdmg@Eebs s 99933000MNd0Bs: Y39 sxrgMo LEloggmM, Mo Mo30L J39ybol Hoblgwrsls o
39630056905 MBOHNMB39EYMBs.  5§9b  Qed8mdEobstg, b. Bogmosdg Log®mabygmosb 83903500580
25993B0g3Ms. 50 39MH0om©Ao 030 §9MHEs: ,MBOM 9o F506EIMLYdL 939035005 — HLYOLYdOM SLYNO
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