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o360 Lobigdol I 0MgdOLLL, JoLO LEAHMMJEMGWO s LOLEYIMGO SBsEoBOb ML, Loddg
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©9GIM0b0MmdMe LolEgdsms Jenslls. glsdsdols dobo dglfogers, mgEo®mgds b gsbbm®mEogergl
d9L50590b0  F50gdoBH0ZMM0  535MOBHOL, 39MIME  Fo3MOMLOLEIIWMOO MYMMOL  LoxrwndzgwBy. LobEgdsl,
HIgoE OHMYMOE 900960 53¢abL Lbgs dmbgdslis s M30LgdIdL, 30Mq dobo 89dsy9gbgero bsfoargdo,
39900900 530mbobLEYISL [1].

2. dotomso bsfjogro
DM, 3530MmbOLEHITS 5©00fgMGds sMIHORO0Z ORIMIDE0IWIG 25BEHMEGdsMS LoLEgdoo:
x'() = f(x(®) + Ay,

Loog Ay sbobagl bobGgdado 900obstg  LEHMmIsbBHolzmed 3MHMmEgLldL.  JEYMOEMdOL  96Mggdo
3960L5BP3MGds  PGHOMI00L  FoguLodoBsEooL  3HOBE030m.  Fo3MMBOLGHITOL  J9M3IZIMWO  355TgEHMYOOL
960083690093l O™l LolBQdsdo a3bzwgds BOFMMIS3E00L, Jombols s  39@VGHMMBIOOL HgMEHOwWIdo s
3699%0.

Josddo, edsbmen LobBgdado d0d@obsmg  Lbgoalibgs @obsdozwmmo 36MHmEgbgdol mM30LgdgdL,
bolosml  aoblobEgMogh  MEdBMo  LobEGgdolb MmdogBHIdol Loz -8bdzom®o  LEHOYIGMGS,
Fo3bmzMgdEgdo, domo ImmbM3zbgdo s FMmmMbmzbgdol s3059MBowgdol ©Mb]. 5Jgsb gsdmdobsmy,
MEOBbMo  LobEgds  Fgagodos  [oHmdmzoobmm  OGMymOHE  JOHOMIWOMdS  LolOMWo  Mom©gbmds
™309JGHooLs:  Boabmzmgdgwms bbgsabbgs xaM53gool LodMogwry (P), ssdosbms 0b6EIMILGdOL LodMmagang
(A), 9gbmdoms LoIMS3wg (B), Jmhgdol LodGmsgarg (S) s bbgs. Tgbodsdobs HdbMo  Lobi@gdol
LEHOMIBHYOS, OMIGOE 39D30MHMDdYIL Lbgoolbgs 0bsFo3MM 3MMEgLYdL, Fo®BmMmogbl Fs09dsEH03MM
0005090 A={4, 4, ...} LoIOIZIL, HMBWGdOG s®LYBdMDIE 53 A, B, S, P, ... LodGsgewgms dmob.

B399 gdcog, 0oL M35¢lsbobm h3g69d0LsmM3z0L, SOLYOMOL ) o6 50 LOIMZEgdOL Mro0dY
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FoBHM0Eom - I5GHMOE00 MMIoL ymzgeo gangdgb@os o6 1 (Memss gbodedol 9ergdnb@gdl dmmol dmigdwyero
300500905 5OLGIMBL), 56 0 (BMEs Tgbsdsdol gergdgb@Egdl dmemol dmEgdreo dodsMmgds 56 SOLYdMBL), b
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05050, bdoM d90mbzg3s80, v M LOIOOIWIMS J9O3IZIMNE  9ergdgbBHIOL JmEol 3538060 SMOL
3608369 (83069) bb3s 30380609006 dgsMgd0m, 35906, Q-565c00Bol Igom@ob 3s9mygbgdolsmgol slgo
393906L 300Bbg396 bws [3]. 3boos, SLgmo ©sdzgd0m JoMgdwwo dmEgerol dgdymdo godmygbgdol
QOOMUL 035603905 536930 06x3MMT5309, B3T3 Fg0dEgds B0a30943956ML sMOLMM 899059y, AglodergdgE0s
390oLGHOMRIYE. FoRdO0Mo©, HMEILsg B30 gbTagermdm LolEgdol Fmbsbfjmmmdol dymdstgmdgdl s
3500996 005 MdOL  5MYdJL, 05dob HMEILsEg TobslosMPdGo  3sr0dgGHMOL  Tglsdsdolo  HadGHowo
00gmggds MO0 5MHJL 3odymg3 bEBIIMDBY, b LsHBOZIOHMIB Joe0sh sbEMU, Fobslosmgdgwo 3sM5dgEMmJOOL
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B396L doge Homdmagboo doamds Lodwgoegdsl 335393l o3d oMo s0BodbMwo 3MHMdYDo,
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003036900L 31bJ30gd0. Mg 030399, MO0 LodMs3oL JuwgdghEgOl TmMol FJodoMmgdol, 3538060l
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503608bm» 1, 80379m36900L BbJgool BodeMgdgro - yggws 08 (a; b)eAXB {fy30egdol LodMszery,
O®IWGo03  53854mBogdIb  30OHMdL:  py(a;b) > 0. Gosb Bzgbo dobsbos TggzoLfiagmmoe  3sgzdomo
239BLsbowggmo LolGgdol bbgoalibgs d39LodMegeqgdl dmMob, sdoGma B3zgb gobgobowsgm d9dmbgagsl,
HOEs LOM@EYds 3060ds: Uh_; X = AXB, 535bmsb, 99Usdemgdgeros XP Lod®sgeggdol @aesygds mbygdol
dobg3z0m, Lbgs LoGY39d0m MM 3MJZ9M, 0¥ p1 > Py, 35906 XP1 5060863l 39380MHOL MGMM oo EMBIL,
30069 XP2 (3595¢00mo@, v m® A ©5 B Lodmhogeol gwgdgb@gol dmmol 908smmgdsl 3obslosmgdm
@0ba30LEWMO (33EOPOM ,35380M0%, 9M583580M J39L0IMIZE))Bd0 Bgodwgds ogml: X! - 3538060 56
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3999m©om ,BoILIMEO LI SOHYO 65330, BoEASH FoLO FSTMMZWOLLL LaMAJOMdM Bowgl Joge
399 3635B90mo {aligdol dglsdsdolac [5]):
m' (a]; bn) = 1r2pas)§° {min{.up(asF b,); .up(aji bn)}}’
50356 B396 gobgobosgzm LM MomEgbmdol 9ugdgb@gdol ddmbyg Lodmsgzwgqdl, sdoGma ymggwo
5,j Q5 T-m30L 05MIYGdIOL 9O, b Modwgbody pel; P, OmIobmzolsg 5gbodwxdo doowmfgzs. pPe(s,j,7)-om
5036086m0 sLgm  p-9dL FmBOL MoEgLo. 3sB30boWM® sMFGBoM J3glodGsgag XPoSIT A s AT
853003900l 65905300 3fmEmo 56583530M J5GHMOEL, HMIOL ¢g; gergdgbEo dmoEgds BmMIwom:

_ ko(s,j,r)
C.; = max {X"o .
$J 1SrSR{ J

o6  XP d39L0065319900 e gdY0s MbYgdol dobgogom, s80GHMI css gEgdgbGo gLss
9658358300 LoAMS3wg XP, HIEobmMZ0LSE sOLYIMBL gPmo 35063 b, gengdgb@o B LodMHegwosb oligmo, Gma

up(ag; by) = lr;l’i)‘g{uk(ai; bs)}, 2035006 p 9@M0L sLgm GoEbzgdl Mol oL, Lbgs Lodyzgdom GMI
3004350, €55 9e990G0 gbos 509935530m J39L0TMegeg XP, HMIglsg MMIGEWoMsa b-m30L y39wsby oo
»P0b600“ 9399m360L (as; by) 9egdgb@o, s3sbmsb p 5oL sbgm MoEbggdl Jmmol MoYLo;

0 S # j, 05906 c5; gbsds 50M593580m J39b0dMs3g  XP, GMIolmgobsi sOLYdIMIL ghmo dsobg
b, 9e0gdgb@Ho B LodMsgwosb obgmo, Gmd w,(as; by) = 1r£1]31s)%{uk(as; b.)} @9 ,up(aj; b,) = 1@35{/1,((%; b,)},
535Lm5b p M0l Sbgo HoEbzgdl mEMol »oqLo.

304Y30m, ®™8 a; s a; grgdgbGHgdo 56056 p 330, M) sOLYdMBL M = p olgmo, O™ ¢;; = X™.

40390 p-m30L, 0 < p < P 5353mm A bodemagwol AP J3gbod®ogang 890wgao foboo: aseAP, ooy cgs =
X™ s m = p. AP bLodMegzwg ©34mm Msbsv)33900 J39L0aMOZ3EY9ds (993035gbEH™BOL Jealigda) 899ga0
foboo: AP LodGmsgwol m®o a; s a; gergdgb@o 937m360L gOMbs s 00539 9J3035¢gbEMBOL Jesbls Jodob o
dbmwmE 85906, OHmEs obobo 5M0sb  p d3Mo, B M) SOLYIMBL Ms0dg J0dEI3BMds AP LodMogol
999963 9d0bs, HrMdgeo Jodyzdmdol 3oMggwo Fo3do sOob as gurgdgbdo, dmwm §9360 a; gegdgbdo,
58560006 58 908EY3MIMBOL 6gdoLdogMHo MO0 gMHMTbgool dmdEg3bm fgzMo sGosh p ddywo.  @p-00
2036086m» AP LodMogeol 93035 9bEH™MdOL 3esligdol Hogbgo.

309¢™OL Q = (Qo; Q1; Q2 .5 @p) 9HM©Y0s A ©5 B LodMsgwggdl dmemol dmigdmero dodsGmgdol
d9L50590L0 LGHMYIEGHOOL 3gdGH™Mo.

4390 0 < p < P-o30L LGHOMIGHWOOL 39JBHMOOL 3mMEobsGo Qp a30h33690L AP LodMsgerol
99996GHOL Mol p ©®bol (p ba®olbol) 0bgm®mTs3zool 35:33¢0LIMZOL  sOLYIME  gmdgEMovE
§06500000gamdJBL. Moz MBOH™ ©0Eos Qp MoEbzo, dom dgBo Fobssmdmgamds a3b3wgds AP Lodmagwrol
99996390l Mol p Mmbol (p baobbol) 303800l oblabmMmEogwgdws.

300935 Py € 1; P. 90030000 5060836900:

s (po) = #{r:oﬁ)bgbmbb P = po, 0Lgm0, O™3 py(ag; by) =1 },

ds(po) = max{qs;(po).J € [1;S].j # s},

bogosE:
qsj(po) = {
Ubgs LoGyggdom Mmd 30d35m, Fs(po) 3306396900 Py @®BOL, 96 WM™ Jowoe ©Mbol Modwgbo

#{r: 5OLYOIMOL Py = Po, P2 = Po OLYMO, O™ wy, (ag; by) = py, (aj; br) = 1}
0, 079 55900 T 56 SOLYIMOL

Lbgoslibgs s®boo d9odeos A LodMegarol as gengdgb@b 3930060 4obsbm®mE0gEMml (0683mMTs30s go335w ML)
A bodMogeol MMdgwwodyg bbgs gagdgb@®msb, bmwm gs(py) 30 3306396900 B5guoBoern® Hom©gbmdIL Py
©MboL, 56 MEM® Fomsw MBOL sObgdOLS, MMITOMsE 0L MY ©39380M©Yds A LoIMm 3Ol HMTgErody
Ubgs 9e099963b. §s(po) > ds(po) 6036s3L, GMB 3563399900 SBGHO® a; 3oblbzeggds Lbzs gugdgbEgdoLsgsb,
»39bLO 3NN GOMO.

LoEOEIL, MMIGEoE dMmoEgds GmEHIMWO:
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(068mEMTo300L A533¢5L) 396 SHgMbIdL py MbgbaE 30.

1-90 BobsBo sbobogl Jogradol mM Moombdo dmbabergmdol Mom@gbmdol BMHEOL boliosmL, Hm@ILsg 0
00000656 9mdL LoBg3MBLEMMI30cm bsdBsmgdo. A; ©d A; FoBdmaagbl JMLobergMmdol gOmy35GHM360

bmE305WMOHO XAMBIOOL 06EHIMIGOOL ©S3TSYMBOEGdOL 3505agEBHMJOL [1].

;'l'-j & )
1
I
:
| ]
i 1
[ 1
] 1
(I 1 ,.r
[} 1
il 1 -
i [} S -’
i i .
b I '. -
) : o
u - -
L : & F .-
L 1 - ="
W P -
v e
I S G
= = - T mele e m e mmm——————————— = =
r
. M, 2
] M
H :'1. 1
- : K
* f\fgn: T
- ) -
e i -
S—y -
1 - .
1 e -
i R -
i - .
I Tl
i
i | .
0 r
Bob.1

3H@0s,  50bodbmo  35M00gBHMIdOoL  LoOYJOO  033WGdS  LaMY3MBLEHMWJ30m  LadMTomgdols
d9L50590bs. F, G, H,I, K 560l 8aMs@mdol s60ggd0. 08 d90mbgg3s80, 009 3563390 boM93mbli®m«ydsom
Lsdmdomgdol MM, dmbobargmdol 0bEHghgligdol doboliosmgdgwo 3s65d9GHMId0L LooYIdO G 339096
50990l 258Ymxy Hgsdo®mgdl, 35806 dmLabangmdol Mom©abmdol 9339m6 HBMEL @ 9dbgds spowo. M,
3bl0mMYOL Lorg3MBLEBMNI30M LsTMTomgdOL -FYgdOL. HMYMF 3BJO3M, JMV0WL03037 LoMY3MBLEHMW0M
L53Tomgdol  BoGoMgdol @MML, GMmELsg Jowsdol LEHOMIGMMS sehgMowo ogm 0b3ogbEwMMMdOL
95¢H0E3om, 3009ds MOMl(l) §0o6M0, 565335830m LOIMsZEggdOL Fgdm@Eobmo 3o MOMl(Z) fo6o.

2396339600 59m356300L gobbogzol Mmb, 4, B, S, P Lodhogwrggdo 993300¢0s 35630b0¢mmon Hmames
3650358300 LoIMO3g9d0, F5Q50MO®, MMEILE 39B30bOWs300 B0TsMMYOIL FMLEbEgMdOL 9MHMYZMMZD
bm@Eose  xamnqgdls A = (44,4, ...,4,) ©s Boo dgbodewm 0b@ghglbgds B = (By, By, ..., By) dm&ob.
3615dBH03Wo® Y39ws JMma356MM356 A; X%amxdo sGLYGdMBL 09MsMJomwo LBEHMWIEGHMOMHYd0, 30OHMZ69dsMS
X31IBJ00, OMIgd0a 39039303056 g mMTbgmolsgsh: 93@MMOEIGHOM, WOINHMBOL MbsMom, Jo3wgbom,
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BodmBsgem 29299000 s 9.8. Lbgs. 88 890mbyazs8o 0bzoEIbEHWOMBdOL doB®ogol A={4, 1, ...} gwgdgb@gdo
09690056 5658355300 LOIMSZEgMs 303306900l Bwbd309d0. Bob 90, MMEILSG FoboLsbMzMds A x B (A
©> B LodMogwrggdol  ©9350GMwo  659Mego) MOOBMwo  LoLEYIOL  LEHOYIEGHMOOL  bsEKOBO
296bmG 309w ©gds Bgdmm s0fgMowo 3Hm33OHOL Jobgz0m.

3. slizgbo
565935530M LOIMIZgms MNJMOO0L Boggrydzgw by 89Jdboo q-565¢00Bol FgmMmEO S SEAMGHOMNTd0
L53995¢gd5L 0dEWg3056 993539mM™m HBMLEBHO 3OMPBMDBO, MMHBBM LolEgdsdo Fodobstg ©obsdozm®o
36mEgLgOOLs S 53030WIM® 35GLEBHMMEBJOO.
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ANALYSIS OF THE FUNCTIONAL-SPATIAL STRUCTURE OF THE CITY
ON THE BASIS OF FUZZY SET THEORY

Merab Akhobadze, Elguja Kurtskhalia
m.akhobadze@gtu.ge, e kurtskhalia@gtu.ge
Georgian Technical University
Abstract

One of the most common methods for analyzing the structure of a system, is the Q-analysis method,
which has a wide range of practical applications. It is used for mathematical modeling and management of
social, economic, technical and other systems. In the article, based on the theory of fuzzy sets, the classical
method of Q-analysis is expanded. On the basis of this theory, are presented algorithms for calculating the
main characteristics of Q-analysis.
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94mM39¢0039 9b 3359¢93L 0dob Esl33boL Bsgzdzgel, GmA AuysgLo GHo3ol Jmfiy3ewsMdYdO gBLs3MMOIOOM
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907930050 Mdgd0L LogMH MM M5MEIbMBOL Mo oo dmol obgmo GHodob bLobrlidggd by, HMIwgdoE 0dwgz056
000l L5dwoegdsls, GMT MLsbI30MgdMmo §gmds, 89@azs gobbm®mEogw®gl 30MmEGMsWwGHo dsbdsbols,
300G MMO o6Mgdmb IBOOL s H39gbs Lsbogsmms olobo LolEgdolmgol.

2. dotMmomso bsfiogro

Bo@o®gdmeo 330930l 9900039@ ©90b©s, M LsxgOHmMbggdol oo bsfowo dmIEobsdrgmdl

300G MMO o650msb, 390093900 dm3gdeos 1-ge gbGowdo.
MHmEgbo3 LSBIMOS LbobGgdsdo gbe.1

9mfly3womd9dbY, atf)bgbmbb 9.9 Labbeg@o »® balibengg 538062 6 =
2396099m - HO0oYqOO (trigger), Log® g Lsowbs3

bogodo o0 9dmfg3eomdol 2983905, ! Guest VM Hlost O5 7
9gd9gd5d0 dmyz9bs s 5MLYdMBL Lodobby, 2 Guest VM Hypervisor 7

o699 LobBydol Fgdsagbgro  3m33mbgbEO, 3 Guest VM Guest O5 19
0ol EIBosbgdss bgds.  Labbang@ow 4 Host 05 Host O3 26
390dgds  299myqbgdeo  0dbsl, MHmymO3 380 79

300G MOHO M3JMH53099o Lol gds, g3y
300G MM0 Mm39M53009wo LoLEGqdol MMIgEodg 3mb3MYEMEro B,mdbTsMmgdEol o®mqdm. B39bL 331939080

50 mMo LogmEol, 30MGHMOIWYOHO M3JM30Ywo LoLEGHIIOL s F0OEHMSWMOO MIgMHs30o LobGgdol
6H™Igodg 3mb630gEHWwo dmdbIsmgdol go®mgdm, MMYMOE GM0RIN0, 359M0569dMwos s ImEgdmwos
»Guest VM bsboom. sbggg bobberg@o 990dwgds 3odmygbgd«gcmo 0gdbsl doMoms@o m3gMsionmao Lob@gds -
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Host OS. ®s3 dggbgds Lsdobby 3md3mbgb@gdl, gl 8godrgds ogml Mmyméi Host OS, sbgzg oz0mmb

300@ MO0 M3gH3E0Io LobEgds (Guest OS) sb 3039M30bmMo (Hypervisor). 06mdemgsbo 4o8mmgegdol

1393093030056 259MmFE0bsMY goblo MM gdom 36083690Mm356005, F9Eg30L F0oToMmMMEdS:

Lsbbarg@o (BMoggmo) ,,Guest VM @s Lsdobbggdo doMoms@o m3gmhogovieo bob@gds, Host OS s
303903060, 33930L Imbs3g9gd0EsD hbL, MHMI Sbgmo G030l mMfiYyzErsEmdIdol MomEgbmds, 6v
&02960900 306GISWMOHO Q5690 S LsFoBbY JoMOMIEO M3gMOE0Eo LolEgds, sb 3039MH30DMmMO, Ks880
6oL 34. oo LOMEo BsIMbsmgzoco Im3gdmEos me-2 3bOHowdo.

cbo.2
539bs
CVE-ID CVSS famBol 3pdro (Access bg@@oﬁbé(ﬁmﬁmba‘bg
Vector, AV) (Availability Impact, A)
Ne Vil V2 V3.1/V2
1 CVE-2012-2119 5.2 bsdvgoem 9dmdoxbszg Jugwro LEMEo
2 CVE-2013-1796 6.8 LoTvgoM dmdoxbsgg Jugero bGweo
3 CVE-2013-1797 6.8 LoTgom 9dmdoxbsgg Jugwro bEMEo
4 CVE-2013-1798 6. 2 L™ dmdoxbsgg Jugwro LEMEo
5 CVE-2010-0430 6.2 Bomowo Jbgo bEmEo
6 CVE-2013-6376 5. 2 bodmoEm 9dmdoxbszg Jugwro bGweo
7 CVE-2013-6367 5.7 Ly8moEm 9dmdoxbsgg Jugwro bEMEo
8 CVE-2013-1935 5.7 bsdvgoem 9dmdoxbsgg Jugwro bEmEo
9 CVE-2014-8481 4.9 L5oM WOISMOO bGweo
10 | CVE-2014-8480 4.9 LsdrgoMm WMISMOO bEmEo
11 | CVE-2014-8369 7.8 Bo@oeo 4.6 LM WMISMOO 0o000o/bsffocmdmog
12 | CVE-2014-3611 4.7 bydrgseoem 4.7 b5drgPEM WMISMOO 0500 0o/LEOMEo
13 | CVE-2014-3610 5.5 Lodogm 4.9 LsdryoEMm WMISMOO 05000o/LEOMEWO
14 | CVE-2014-3601 4.3 L5TYsEM dmdoxbsgg Jugeo bOwo
15 | CVE-2014-0155 5.5 bodvgoem dmdoxbsozg Jugero bOwwo
16 | CVE-2014-0049 7.4 35050 dmdoxbsozg Jugero Leveo
17 | CVE-2016-3713 7.1 9ooo 5.6 LsseM WMIdMEOO Levero
18 | CVE-2016-0749 9.8360303wo 10.0 dsoero Jogo/wmgswm®o 0o0oo/LOMEWo
19 | CVE-2015-5260 7.8 05050 7.2 050500 Jogo/wmgswr®o 0o0oo/LOMEWo
20 | CVE-2016-4020 6.5 LydrgoEm 2.100505¢0 WMIdMEOO -
21 | CVE-2015-7513 6.5 LdrgoErm 4.9 L5seM WMIdMEOO 0o050/Lewo
22 | CVE-2015-8104 4.7 L53sM WMIdMEOO Lo
23 | CVE-2015-5307 4.9 L5seM WMIdMEOO LGvEo
24 | CVE-2018-12904 4.9 bsdgsEom 4.4 L5395 WMIdMOO ©505@0/Bsffomd®og
25 | CVE-2017-12154 7.1 35©se0 3.6 00 WMIdMEOO -
26 | CVE-2017-1000252 | 5.5 Lodeoeom 2.1 %50 WMIdMOO ooo/Bsfogrmd®mog
27 | CVE-2017-12168 6.0 La8wgoEm 4.9 bsgoem 3mdoxb. Jugan/emgow. 0505 0o/liOEwo
28 | CVE-2017-8106 6.0 Lydwgogrm 4.9 L53seM WMIdMOO 0500 0o/lOwo
29 | CVE-2017-2596 6.5 Lodvgserm 4.9 L53seM WMIdMOO 0500 0o/lOwo
30 | CVE-2016-9777 7.8 3>0oo 6.9 L5sem WMIdMOO 0505 0o/liOEwo
31 | CVE-2018-16882 8.8 domoero 7.2 35050 WMIdMOO 0o000/LOHMWO
32 | CVE-2019-7221 7.8 3>0oo 4.6 L5GsM WMIdMOO ooeo/Bsfogrmdmog
33 | CVE-2019-3887 5.6 bsdwgsqom 4.7 L53seM WMIdMOO 0500 0o/lOwo
34 | CVE-2020-8834 6.5 LdrgoErm 4.9 LydrgoEm WMISMOO 0o050/Lewo

B3960 330q30LmM30L goblozmm®mgdmws 3603360035605 LmMgo 58 LOLWMLEJgdOL Tgufsges. s0o

©IAOH0 5Bse0Bol F9gas© 39903390 Ig@EHe© 3603369 mgsb0 49M9g3mgds, MM gbGowo 2-sb

BoBL, oo CVSS Fgg3olgds doMomo@ dgMygmdl Lodmswmm boogby, (Ms8wgbody 4odmbszwoliol yoMs)

093s  LOYMMOEPIdMs 99000920 BOJAHO: Fsmo AgBHILMdOL §3mdol 39JBH™m®o (Access Vector oMol
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WMISXYOHO s 1939 3o3egbs bgedobsfizmdmdsby (Availability Impact, A) s6ob Lo (Complete, C), sbvy

Lol gds 58 IMFYzEs®BOL Fo5JE0wMgdOL 9999y 0dbgds LMoo dorfizmdgwro.

M350 3mdob 39d@G™OoL dJmbg Lol ggdol gs839ds, 359mygbgds Tglsdergdgwos dbmerm
05306, ®mEgbog LoLEYIODBY 33543l 30Hs30M0 FaMTs, 649 Mo OLEBEOWMMIE Jugwom, MsdgE
WMo 250Mgdmmo, (local,shell account). CVSS 899x3sbgdol O™l oo 960dzbgermds 5dglb LHmMgo
§30™30L 39dBH™M0L #Ho3L, BMLE© 9J9sb 498mBE0bsmgmdl Bz9bL Joge dgbfogerowo dmfy3zwomdgdols
39000690000 sdso CVSS 89535L98900. 306500096 wm3swMo §gmdol 39d@memol djmby Lolwbidg, Moy
3900mbgg390d0 8godegds Bsom3owml bogangds Ls8ods LobiBgdolmzgol. mdEs ol dsMgdmgds, Gmd
3039630DmM0L LobLEHYIOTo FSOBMBL 0liYMIdO, HMIGEms i3E™Iol 39JEHMMOEG 5Ol M SO s Fom0
bgadolsfzomdmdol 39d@memo 30 LMo, BLIINPORWE Logm®mbgl FoMmOmaagbl VMMdEM3Zs6o
L9gMH30L9d0L Jgdmbgzg35d0, 3500 B3g30R3030 FsTMBObIMY.

3. ©sL33bs

©OMdEM3560 bgM30L9d0, OLYMGOO MHMPMMOES SWOGRBMOTs MMM by®3oLo ,PaaS: Platform as a
Servise” s 0b6x3MslGHOMIBHMOS OmymME LMoL ,laaS: Infrastructure as a Service”, ImIbToMgdgEL, 3€0gbEL
3005306 5deg3l 0ol bodworgdsl, MHmI 300G 0BoEool d9d39mdom, 3039H30DMOBY oIzl
B9d0bdogMo Mm3gmogonmo LobEgds, o6 ¢339 Fbs FoMEGHMWME M3gMo30 LobEYIsby Fgolitrmeml
B9d0bdogMo dmddggds, M3 0530bmMz50 Bodbogl, MMT Tob 533l M3ZsEMMo §3MmTs 53 F0OEMOCME
LogMmE39bY. ol 5d3L LEGMogds ™S MO §3Maol Lbgolbgs IMfY3ersmds A50M0Ygbmls MMM
doMOMOEO M39M530990o bobEgdol, sbgzg 3039MH30DMMOL s 30MGMSEMEOO Bsbgdsbgdol sLEBOsDbYdWws,
36 565b5bg306090Mwo 3mBol Fmbsdm39dws@. 0dolsmzol, MHMI 30MGMOMO0BsEO0l MM, OHMAMEO3
doMOMOEO M3gMHo30Io bobEGgds, oby 303gH30DMEM0 s 30MEHYISEMMHO Bsbdsbgdo 0gml oEMmo SBgmo
9mfiygesmdol 95369 B98mddggdoligsb, 30w gdgwos, ®mad olobo dsgdlodsermMaw 0dbsls 9HmTsbgooliasb
0BMWoMHGOWWO. 53 5dME60L 250sFMs Lbgssalbgs 3039M30DMmMmgdd0 brgds 3oblbgsgqgdmwo dgmmogdoom
5 Mboggmbmgdol d9JoboBdgdom. KVM 3039M30bmMHol d9dmbggzsdo, Mmdgwog Fo@dmoaqbl Linux
00M™M30L ML, s15900 MLOBOMHMYdIOL Lozgmabie dgdeboBdogo dga30d¢ros dogobbomm Selinux (Security
Enhanced Linux) ¥g60m 9mL@s© 30 obo 300EM0woBo3gool dbsMoFgs - Svir (Secure Virtualization). Svirt-
ol, GmymOE Ls3s0mE ddegzho  MLsgmmbmgdol  dgdsbobdol  gGswmemo dgufogs s  sbogrobo,
060309600356 593565l FoMTmMogbl WOHMdEXM3sbo  98mMmmM3wgdolsm3zol, 3065006 9.f. ©os Jmol
363900 s o0 FMol goblogmm®mgdom KVM 30396H30BmcMo, Lo3zdom@ dbsMm@o 3m30maotmdom
L5MAJIMBL 339 bLbgo@olibgs MMdrmgsbo LgMzoLgdol Imdfmogdergddo.

OB gMoE G — References :

1. Perez-Botero D., Szefer J., Lee R.B. (2013). Characterizing Hypervisor Vulnerabilities in Cloud Computing
Servers.

2. A Complete Guide to the Common Vulnerability Scoring System, https://www first.org/cvss/v2/guide

3. National Vulnerability Database, Internet resource: https://nvd.nist.gov/

ANALYSES OF ,KVM” HYPERVISOR VULNERABILITIES

Bzhalava Nikoloz, losebidze Giorgi
Georgian Technical University
Summary

The paper discusses the vulnerability study of the KVM hypervisor according to trigger and target spaces. A
detailed analysis of the vulnerability features in the database showed that large proportion is from the vulnerabilities
where the trigger space is virtual environment and target is host operation system or the hypervisor itself. In addition,
a study of the CVSS parameters of these vulnerabilities showed that their «Access Vector» is local and «Availability
Impact» is complete. All of this leads us to conclude that these types of vulnerabilities are particularly dangerous for
cloud computing.
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300960 9d6memy09d0l g59mygbgdols Molizgdol sbseroBo s
30096MLOBOHNBMYdOL NBOMB3gEryma3ols 3gom©gdo
53009560 B5M3900dY! , bommvbs B9M39w0dg?, 0653000 d53geg0dz0o!
bardaveli@yandex.ru, bardaveli54@mail.ru , basheleishvili.irakli@gmail.com
1-53530 §96Mgmeol Lobgdfoxm mboggdlodgdo,
2-bogdoMmz9wmlb 39d603MM0 MbogzgmlodgEo
M9bowmdy

396boMOos 3OHMGBI0Mo MLIROHMBMYOOL FoMm30L LolEgdgdol FEYMIE@dOL 33wg30L
Lboerombgdo  30d9OLsgOMboOL s 3089609339008 3mbEJuBTo.  FeMdmygbowo  doBbbol
do0fg30Ls030L  BMOTMEOMIOMO S A9NY39BHO0s 898ga0  0MmEsbgd0:  30d9MLIRMMbOL
0s19@90gd0L  AobLIBM3M;  3089MT9BHI3000L  J0MOMIEO  [YsMmMmgdoLagsd  @iE30L  9OLgdMEO
3935m@Mma00l  0096EH0BOE0MId;  303gOHMLIBOMBMIBOL  go3wgbols sbowobo  3HMBILoME @
300356000 MBsBOHPBMGdDBY; 300gMM53MT3g6EHIBEGHMMMBOL 43¢ gbols sbseroBo FmIbIsMdEgdOL s
239099mb MBoBODBMGdSBY. boEoMmgdo 33¢930L Loggrd3z9w By 3o390090E0s ©sL33BYdO.

1553396dm Lo@yzgdo. 3009HMLOROMbMYds. 3OHMRILOMO MbOxgMMbMgds. 3MI30EHIMODOGEOS.
30096089930

1. 9gbisgsemo

30©gOMLIROOBMIOOL 493039 gdoL  FMZ9M0  MagLyGgbo  Lsgombo  21-9  Lywzmbgdo
dbmgywomdo  x9M 3093 O®Bgds  BoMmzs s BHYJbmEma0gdo. FsOMZILs s BHYdbmermaogddo
30090MLsROMbMYds o356  3MMIWIs 1980 oo  HBgds.  MLIROMbMIdOL  3OMdYBs
0900ma060w0s 90565 Lofo®dml MLIRMMbMadolL 3mbEgduBdo s sbggg sbsddGMBgwms
MBOgOHMNbMYOOL s KIIOMIWMBOL 335DY. 30BIMBBOMHYGO0 IMEOL 565 FoMBHM Qo9 3OHMAMS-
d9wo  36MmEMIGHOL  3o3wgbgdosb, Mg  omBmgdol  MLsBOHPBMYPIOEbsE, MMIwgdog 96
0300453090l bmMIoE0e Inmbmgbgdl, Mods 990dergds Loddsm 50 ol Imdws godmofigomb [1].

BoIOHMA0L  5gBHvoEMmds 2obolsbrgMgds 0dom, MHMI EEOIOLLMZ0L 30dIMLIBOMLY #>dM30
0683mMTs309o  3H9dbmEmyogdol 13gE0swobEdoL FglodEwgdemdgd0EIb s Tsmo 3MMdEYdgdo
9636 3OH:MBEYIGImb gobs gbgdsdo. 3omzoolobgdm Mo Lafa®dmgdol, dsb3zgdol, g3mbmdozol
5 LMEo0sE©o 1YJGMOFIOL 3nd30vGHIO0DIGO0L s 1g3 ) 330G IMIOOLS s 3MB30BHIOIO
3995 @Mma0g00l 253039090 LoBMYPOMYdsdo, o 3OHMBEGTss, MMIJOE PLOMNOEEY 0BOHEIdS.
gemol dbmog bgardobshzmBmds, LodsMEH03g s IMbgMbgdEEMds, gmeg dbMog FmdbIsMgdgEms
X90OMYMds ©d LOFOHOLMGOOL Fgmeg 3esbBg goo@sbs sdzgdgEs. SF0GMI 59930 GOJE0S
300963970 ema0900L 458myggbgdol MHolzgdol s65¢P0Bo s 30dIOMLIRMMbMIdOL Y HBMMBIgeymgol
390m©Jd0L s LS gdIdOL 3m3bs.

33930l @md0ogdBHos  3m33560gd0lL  3OHMEBgLoMo  MLIRODBMGOOL  FsGmzol  LobiGgds.
30xqbombscymo  MlogOmbmgds  bsbosmgds  IMszso  39dBHMmGom,  Bso  FmMolb
30090MLsROMbMGdOMSE, OMIgEoz 890degds 4obgl MdgEMMo Fgdmbgzggzol 96 Jo@obGHMmmaol
dobgbo Fo@mdmgdsdo. 3OHMBgLOMEO MUsBONLMIdOL FoMMZ0L LoLETs (39Al) FoMTImoYIbL MHorme
5 36535¢Mb0sb  3m33MBo0sL, GHMIol BbJ30mboGmgds ©sTMI0IOMos 30330vE OO
360 MyM5d900L s 3335600l 0650b9M0 s byeddwgsbgeo 3gMLimbacrol 93 9bwrmdol dmdbowgdol
mbyby. 37 - ob 9vdsmdol 989dGHIOMOOLIMZOL MbEs sdmgzoygbmm  3HmEgLoMbsEwGO
MBogOMbMIdOL 990G, MHMIgoi 0bowrsgl dBMmTomo bsgdosbmdol MmMmYBoBIE0Mw, Ggdbozm®,
BLOJMROBOMEMYOH s Lbgs s139dGHgdL. 39 Fo®moaqbl LoFsGBML LsgHmem Bs@mzol bolEgdol

2396999 g39gm boffoel, Hmdgaroa MHOHBb3gygmal LEFsGAML dmsgzs®o gargdgb@ob - ssdosbolb MFyzgd
5 989JAIO Lgo0s6MdL.
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360HmxBgLOWWo MLsBOPHMIIOL JoMN30L LOLEHIIOL Fmoz56 Bo3wls FoMBmaoygbl ssd0sbols
3053MmMbMmB0Mmgd500 BLodMmBoBoMEMAOMEOHO FEYMToMYMdS, JoLO TMIOEIBIMWGDS Togs O Jo6MY
3odBHmmHdBY, oo Mol 3003099BHIMH00E. 9sT0sbDY  3030vBHIMOL 493 gbs  Fxwogbgds
05350 oh39bgdgom, o3 bdod dgdmbggzsdo dgozmligdol doge 3MMmabmboMgds Mmam®s
935000Ymxzmds. 5d0G™I EEIOLIMNZOL 94930 gdgE0s 33960900l bgwddrgsbgwmgdds, yzgws mbol
0670696-39946039M35  39OGL@bosnds, GHMIIdOE 9353900 560D 3MAB-000 0ToEML  3MEbs
30090MLsROMLMYdOL 5 MOYBbODBEOoOL J0dgMTYEHI39d0LOYB OEZ0L MebsTgMm™3g LoLEYIgdOL
LOMEymgol dgbobgd [1,2].

6536030 aobbommos  3md3sbogdol s 5sdosbms  3bM3ZMIdOL  3MB30BHIMHODIEOOL
36MHm39LoL 36)Md9Fqd0, 30096LIROMLMIdOL YbOOMBlgwymgol Fgbsdwgdemdol bsFoMmgdol ©s
5053006900 3MMxgLowo MLIROMbMdOL 3mbEJJuET0. Bsh3zgbgdos, GMT 30896 EIIbMEMyoqdoL
351930900 0fj393L IMTbT>MYdWGdOL 3:33099EHIMHOL 458MmYghgdol HoLZoL 30dgMLIRMMbOLYLD o330l
LoFoMmMgdsl.  dOMOMOEO  YMMo®Ids 993930  9@s3056580L  MLOxMMbMgdsl, MMYMOE  IM356M0
9999630, OHMIgog AobLobEzMagl LogMmmbggdol Fys®ml s Tobo OE30L 930G MBSL.
B586OHMdol FoBbL  FoMdmoagbl 3OHMBGLOMbIEMGH  MLsgOMOMGdsDBY 3009MOLIROMbOL  go3wgbols
sbsgmobo.

LOMWYNGoo bgds Mo 3OHMPTMNWo  NBOMB3gWYNGs, D0sbTsEMgdgmo  IMMYMsdgdo,
oboEo X589 MHo s 353900 3OMYMSdgd0 - 383560900l Yz9gms ©Mbol L3gEoswolGo s
bgddm3569wmds 0degdmo begds LOHmymlL Msg30L0 3MI30vEHIOHMO S 30dIMHLIROMNbMIdOL
296099 qbsbgd 3mebs [1,2].

2. doMomso bsfjogo

©EJoLOM30L  300gMLEA0TMMGdS TMOEegL 30dgMLOZMEOL Y3zges SL3gdEL 0bE030WSEIMO
9dbdsmgdgd0b Lobgdfiogmoms bogomboww® 0bEgMglgdsdy. gl LobiMoxgmo  MbmyEMdL
390335¢mb 5OLYIWMWo 3GMMIWHIOL BMMIME0MHJdS, HMIgEos HoMmImyz0yqds 3nI30vEHIMIO00
3003560900l 3m330v)GHIO0DIE00m, SOLYOMEO MO S B BoJBHMMGdOL 3MA3wgdioom - qu
96®oL IbGOZ LaBMPIEMIIOL 3OHMAMILOS, IgmEgl FbMOZ Tob 549bgdl BosbL [2].

300000705 M5 3md30vGHIOHOL 3OHMYMTMEo BOHMBlgwYmes, Tgusdsdols LOHLYMBOWO
bgd056 HB0s68MmIEGHB0 3HMaMsdgd0. 3MTs39ds Mo bogro s oo K5I NHO s 3539MMEO
36MHMaM59900, 3md35600L  6gdoLdogmo @mbol  FgbgxgMH0-1393053033H0  ©WIIM30YOMEo  bgds
300960L03MOEgHY s 0dMWGdIM0s MBOM LOMWYmL 06xMmOTsGHO0ZL s J0dIOHMLIRMMbMIdOL
bg3gO™To Ms30L0 3MEbo.

9boobBol 999900 230639690L 039 M100gbs Lododos 30dYMAYEJ3900: LodfboMms, JogMsd
"b@s 3500sMMM, GMI 30d9OHLIROMbMGds 21-9 Lo3Mbol 9OM-gHm TsbolosMJdJE 3OHMdEYTs
0g3o. 30896093H93900L Ab39M3W0 30MH30M M) 0MOBS® Y39 fiErovIMHoE dowoMbmd0m 5©sd0sbo
bgds. 39Msmol dobgwgom 2021 farobmgol 30d9MHdgE 93900 6 GHMOWoMmbo MEs®mol DoMoels
39900fizg3b [3].

3009639493900  358mf3go BoMowol F9d3oMmgdsl dmEgdmer 9&e3by MBOHWbl9ymalL
LobEgds, MHMIgEoE 8g0degds HoMImEIbowo ogml gowghol FMggdol Lobom (bsb.1). LodMogwrgms
0gMOHOo0L 450mygbgdom, d90drgds s3Lobmm JgqlodMsgwrggdol bsbom: PS € ES € CR.

ES CR Bsb. 1. 3089MLogM 80 3Md3sbools Misgmmbmgdols 3mddgrgdlvmo
Bmdgdols ggds: PS - 36maglormmo wlssgmmbegds; ES - lisGs®dml
MLsgMGMbmgds; CR - 30dgHMLIGOHOBMYDS
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30m35¢0Lfobgdm M5 3009MLOgMEOL  IOMAMSdsdo  dmbsfoerg  30MHm3zbgdsbg  Fo3bg
b90mddggdqdol 999900l Loddodgl, LbsFoMme  dogoPbgzom,  Lodmdowsdm  obsmargdols
139305¢0LEHFOOL BMIBOEGIOLOL Fo30035¢OLFObM® 30¥gMHMBsBMBMIIOL Lo30mMbgdO. 53 3MHMBOOL
139305¢0LGHIO0 539390 gd0  Mbs 09y3zbgh LofoMdml BMMTol o330l  dsrmzol  LoliEgdol
Logombgdom, HmIgerog Lofomdmb oM m30L LobEgdol doHoms bsfowl Fomdmowagbl. 53 bobEgdsdo
3obobogds 3MmEgbol dEMIsMHgMdOL s Lsdwdsm 5ROw0L, 0bBMMTs300L  Fo©39d0L, dolo
©0591853900L 5 303309EJMOL Fmbs398075 B0 PIRMMZgdOL s bgrddm3s69¢ MEYbMgdIo dolo
29005339900 3MbEHOM@OoL bobEgdgdo.

Lofo®mdml 0565ddOHMIol Mol ©s330L  FoMm30L LoLEBgds (8dl) - bgdoldogMmo stRYOL

Lofodmb 056599MM3g BoMmzol LobEdol JagbolBgdss, MMl doMomsEo Bw9bdzogdos [4,5]:
3630l ©o330L MOYBOD305, 3MMMEObSE0s, IEYMTMYMOOL 3MbEHMMEO, T5639690gdOL sOMOH3S,
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3. 33365

33930l 89039  ©o©A0bs  30dgMLagMmbol  dolidBHoedgdo,  MMIWgdoz  ddLEES
06g3mMIs309mo  Bgdbmarmyogdol  L3gE0swobEgdol  BO3mPL s FEOWMdIE  3HMdWYIYd0
239050Y303mb  bogombogymo  MLog®mbmgdol  Mmbyby.  0wIbGHOBOEMIOMWos  sOLgdIMEO
39dbmmaomMo  ©s33990  30d9MTY3H93900L  dJoMomMIOo  [gsmmgdolagsb - Bgdbogmeo,
MmM560Bsgomwo s BLoJMBobBOMWMYoNHO. FguMHEgdMEos  J0odIOMLIBOHMbMdOL  gogzwgbols
9Boeobo  3Mmxgbome s LIFoMIml  MLogMmMbmgdsbHy.  gosbseoBIdMos  3J0dYMIME3MB3g®H9b-
AMOMBIOL Qo3 gbs IMIHToMgdGdOL s F9MGIML MBBOHPHMYdSBY.
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RISK ANALYSIS OF THE USE OF CYBER TECHNOLOGIES AND
METHODS OF ENSURING CYBER SECURITY

Bardavelidze Avtandilt, Bardavelidze Khatuna?, Irakli Basheleishvilit

1-Akaki Tsereteli State University,
2-Georgian Technical University,

Summary

The aim of this paper is to study sustainability of occupational safety management systems in the
context of cyber security and cyber-attacks, which have become an essential element of the 21st century.
To achieve the presented goal, the following objectives have been formulated and solved: determining
the extent of cyber security; identifying the existing technology for protecting against major sources of
cyber-attacks; analysis of the impact of cyber security on professional and company security; analysis
of the Impact of cyber-incompetence on consumer and environmental safety. Conclusions have been
made based on the research conducted.
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lz 1 1

5, 4

(o)

v

8
Bsb. 1.( Ii; o\ Bsbob Frobslerdmdol stggdo

MM 3 Bydmo 50360869m, 0w EOLIMOT0BBEHO SMOL 559>MHYMBOMO, 35F0b SGLYdMBL S 5ToLMSE

+
s950@gd@s@ 1> 0, 530¢md ©sd5®gd00 030l 35633935, ) 30©I3 B 30MHMBIBL BEs 53354mBOIdLIL
§; 3965093HMg00 0dobomzol, HmI li 0ymb OIOIOMO, 505055 LdFOMM.

3. @sls33bs

LoLEYINGO  SBoEoBol  Loxgmdzgwby dgbfogerowos  0bgzgLEHMMYPIOL, 93mbmTogmMmo  539bEHIdOL
0b6m3530996M0 Jog9d9d0L 2530965 FbslfmGmvo dsBEMOL 3o65dgGHMIODY.

96@®™300L  Jogdbodobozool  3M0bEo3ol  Lsgmadzguby Wogbowos LogMEMEO  g3MEYEOGO
LobGHYIgOoL 4Bl 3MMNMGONE BEYMTIMIMDIMS 50Jgd0 s HgMEHowgdo.

999406005 5EaMm®0mT0, MHMIGEoE 153sEgdsl 335dwg3l bogMEwwo 93mbmdozMMo 3Mmgligdol,
L50639LBH0EOM 30GH030L s LBZs 3HM3gLYdOL 3OIMABMBOMIdS 493539000 M0 GdsO, B39bL Joge
0oMHM35000 35653930l Lodrowgdoo.

oG @s — References :
1. Popkov Yu.S. (2021). Theory of macrosystems. -M; -336 p. ISBN 978-5-9710-8587-4 (in Ru)

2. Akhobadze M. (2006) Mathematical modeling and management issues of macrosystems, monograph.
Technical University, Tbilisi, 180 p., (in Geo)

DYNAMIC FEATURES OF INVESTMENT PROCESSES

Vardziashvili Nino, Bregvadze Marika, Kvlividze Maka
n.vardziashvili@gtu.ge, m.bregvadze@gtu.ge, m.qvlividze @gtu.ge
Georgian Technical University

Summary

Modern Economy is the spatial, evolutionary (irreversible) economy. Spatial Economics is dealing with
interdependent and interactive dynamic economic processes, which are implemented at different time scales.
It is more difficult to identify and observe these processes, as a steady-state, as well as communicating with
megasystems. Based on the principle of entropy maximization, the paper identifies areas and points of special
states of spatial evolutionary systems that enable investors to make optimal and sustainable decisions.
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Joemsddo 3emaliBgMgdol gmMIoMgdols s FsMm30LsMZ0L

9505 ME0dY
mmdolidze@mail.ru
LodoMmmM39w ML G9dbozwmmo wbogzg®Lo@gdo
®9bomdg

Joe5ggdol  oggadsmgdols vy Mg3mbLlEHMWJ300l  OML  sMEoWwgdgEos  F9x3Lgdo  0dbsl
Lbgoslibgs 3ersliBgmgdol dMmomds 390339 bmEosw e d9gmmgdgdBY (AmbobegMdOL Mam©ybmdol
DO, 30:Mm©YIEIobg Fmmbmzbowmgdol 33womgds s 0.8. bbgs). bLobiEgdol bGHMWIEGMGOL JEMoEMdOL
39935L900bsm30L bdoMow 09gbgd9b sagdMEo GHm3memyool g-sbserobol Igomb. s0bodbwamo dgommol
2590996900L5L 0¥ M LodMegegms (B396L 90mbgg3580 3 sliEYMIOL FMEMOL) 496339 gergdgb@gdl deamol
3930060 560l 1dbodzbgwm (d306Mg), Lbgs 303806MHgdmsb Fgsmgdoom, 85306, g- sbsgrobol Igommeol
39909g96980Lsm30L SLgo 39300l Joohbgzgb Bmws. Ebsos, sbgmo 8390000 FoMgdMEds ImEYeEds
3900¢gds  9033094396mb  oMoLHmEM 8990999, 9MILHMO  25005(939G0wgdsms Jomgdsdg. bsdHmddo,
5658358300 LOTMOZWYNS MJMMO0L Lsx3d3zgw by dgddbowos Fgmmo, HMIgEoa bedrowgdsal 35d¢g3L,
23963L5BO3OM®  3bBHIOOL  LEHO®MIGHMOOL  BEYMOEMdS,  Jowsddo  Homdmgdbow  9.f.  LmEosme
399g3mmgdsms 0bymo ,d30M9* LoOEOL F0dsMm, HMIJWMS A5MZowolffobgds dgydagdgEos q -5bseroBol
3wsll03MMo 8gom@ol EM™U.

1553396  Lodyggdo: 3330960  dJogsdo.  9mgaro®mgds.  LobGgds.  3wsbGgmgdol  daMoEMmds.
Q-565¢0b0. 55935800 LOIMSZggdO.

1. dgbsgsgmo

bogMEwwo  93mbmdogmMmo  3MMEgLgdo  JoMOMsEIE  IBLIBOZMIZ96  g3mbmBozmGo  LolEgdol
LAHOWIGHYOL,  OoYbsE  93mbMTozMMo  J9bg0meMgdOL  gzmEoMMo  3OMmEgLbo,  JOMOMOW,
bmME0gegds HaLOLYdOL s FMbToMmgdol LOZMEMWO 5MYSEOL FoRIMMNMYOIOL ABom. 53 bo3ombl, sbems
9653500 WoGIMHOGHYMs O 33g3s 99m3b9ds, MmIgwoms 360dzbgwrmgsbo Bsfoero sdmob 3. dMgdsbols s
&. 319L IOMIYO0sb [1].

153530 93063037960 36OHM39L900 bbgoalibgs 0bEgblomdobss, sBM30IDMWO GHIMOGHMM0sDY s
9mbobergmdsby.  bbgoa3sMs, s©A0wo 543l bogmEol  LoLEGHIIMG  JaslEGIOO0BIGoSL @S  35300MOL
3W5BEGIOGBL FmMob. 5939 999300 9d9w0s F93608bmm, HMA 2533W0Mo 353MHMdOMO 3MHMEgLYd0, LogMEwwo
3wl BgMgdol dogbom LHMsgs Mgwsdbo®gdgb wm3smMo Hmbslfmdmdol dymdstgmdsdoy, 3009
36398900 3¢5LEGHIOJOL FMEOL. gl Lodmogdsl 435deg3L g53MYgbgdLIEo 0dbsls Jo3MmboLEHBMGHO doymds
L03M Mo 93mbMT03MMHO 3O MEILYdOL FMEYXOMYOOLS s FsG30Lbsm30L [2].

2. 3060030 bsfjogo

dos 3sbEIOHMo 3OMmEqLYdo  ogsbobosmmm (i,j) 93MmbmdozMMmo s39bGHgdom. Losz i s®ob
9ODIO®Oo foMdmgdgro, j 30 8mdbToMgdgwo. 3003wom, ™I 53963gdl FmMol Mmool dodmE3zws
bmO30gwEgds i 3MOE0MdOm, MHMIJWms 5¢dNMIYP0 Cij GHeeros. 553500900Lsm30L X;; 335d3L FoGHMO3o,
MHmIol gergdgb@Ggdo 9g0mbggzomo booqgdos. S3sLmobsgg, 30m35wobfiobgdm, MM FoMdmgdols o
9cbds6900L LoEOWJIYPODY SOLYIMBL Y5M3397Io FgbLMWZIdO x € G, Y] xij =Pi Jogdo 303mmybgdol
3060md7080, M3 MO-LE30MBIMH MOPDOIHMDYOL (1,j) -5396¢goL dmGol 9dbgds, 85806 GmgLss
0683mM530vwo 96GOM300l Loowy 0gbgds dogduodswrm®o [ 3].

n

S( ) lnxij
X) = — Xi: ——
Y Cije

ij=1

Los3 N -OHMYO3 AFoMIMGdGE M, 31939 FMIBTIMYGOI D MomEIBMDdSS, brgrm e=2.71.
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Y]  200m304gbgdo  oy®msbgol  dgomElL  [4]  @m3sEGHo-LEGsombormmo  9603369wMmdgd0
3960L5B3MYd056 9090 FodMbobrgdgdoom: x;j= Ci Pii=1,2,...k; Lywsg Cii -6m6H806mgdwwo Loowggdos.

Jo5dgdol sg9docmgdols vy H93mbLEMNIE00l OHMU, sME0MgdgEos Fgxslgdymo odbsl, oG
FoOHGHM  d0Bbgl  3OHMEgLYdOL MO O-bEHoEoMmbow Mo BEYMTsMmgMmdgdo,  IPoMmIMYdEgdLS s
003H35Mgdgdl Mol 3GMmd30900L JodmEgwol bszsgdo dm3gdvao 30HMBJIOL EOMU, Mg 0d
3LGHIMHJOOL FPMOMOS, 390339 bmEoswe 893x30090gdbg (Bmbobergmdol Mom@gbmdol M.,
36 HBY dmmbmzbowrgdol (33cr0wmgds s 5.9. bbgos), G®m3wgdog 396530HMdgd96 s0bodbrem 36m3gligdl.
LEAHOMIGHIOOL FEYMIEMBOL Tgxslgdolsmzol, B39 309gbgdm sEPJdHMEO GM3MEMyool g-sbscrobols
3d900mEU [5], ®Mmdgeos 8amdomgmdl 99dogydo.

gm39wo A 80356090 X ©@o Y babever Lodmsgzwggdl dmeol Homdmoagbl Y x X ©93s0GHWwo
6596530l g3gbod®mogwgl. 56wy, A € Y x X, (¥, %;) € A, 007 y; 960L A 303500090580 X;-09b.

9b 30Tommgds 990dwgds boghgmmo 0630abEMO™MdOL dosBHMmogol Labom,

A=(13)bssg
»__{1,0){3 (yi,x) €A
0,00 (yi,x) € 2

gmgzgwwo A 9odsmmgds 35093l Ky (xy) Loddwgposwa®  30m33wadul, Gmdgwbsg  gfimogds
»A 30005OMgd0L  bAHOWJBHWOS . M. gB3obo [5] goboboogh o8 39JEHMMOL LEH®MIGHMOWE 39dGHMOL Q =
(Qg; -+ Qn), G030l 3000600653 gd0 bolosmgds B33 gobbmBowgdgdol 3md3mgdlgdol 3s3doGHoom.
595bm9b, b5B396g00s, M Mg WROM Bs3egdos LEHMMIGHMOMOo 39dGHMMOL 3MMOPObYE YOO, Bo0 MBOM
LobG9IoL BEGMWYJEHMOS FEAMIOS Jo6Mg FGIRMMYdJOOL J0TSGM.

06580379600 360H:Mm39L900, HMIWGd03 300050©Ids A, B, S, P, ... 30sb@Hgems Lodmogwmgms dmdob,
396306HMdgdos Jomo bEHMYIEHMOHIOOm, HMIWGd0E bolsMEIB0H Fom FmEMmOL SMLYdME Fo09TsBH03ME
00006090500 A={4, 4, ... } LOIGZ3EOom. B39l Fdmbg9g3580 OBTOIMGO 3MMmEgLgdo, A, B, S, P 3esb®gMgddo,
2396306HMdgdmos  3MmEdiool  FoMImgdwgdls s dmIbToMmgdgdl dmemol dodobstyg o33 omo
363989000, HMYMOF 0MOMIMEO JWLAEIMOL Foabom s1939 3€sLEBIMHIOL TGO,

¢ MmO LodMOZWGMS 39M339ME 9egdgbGHIdL FmEOL 3538060 Mol dbodzbgwm (8goMg) Lbgs
3930060dmsb dgsMgdom, 8580b, g- 9bserobol Igmmool Asdmygbgdolsmgol sbgo 3953006l dookbgzgb
Byamo [6,7]. 3bsos, sLgmo ©sdggdom domadweo InEgwol d9damdo 250mygbgdol EOMML 0356Mygds
506530 06x3MmMT5305, M5053 890dwgds 0033094356l sMLFMEM 9009390599, 9M59539IEWIO FoMM350).

6596 mAdo [6,7], FoMIm@ygbowos Goymds, HMIguog Lodwswgdsl 00wg3s Ogdwomm s0bodbreo
36Mdgds, 9659355300  LoIM3wggdol dgdm@sbom. 53 Fgdombggzsdo, 0b306IbGHMGMdOL  do@®oiEol
9999639005 565 0 @ 1 ®ob39d0, 56599 565935830m LodMmsgzEgms 3031036900L B3bd309d0. LbgsbsoMow,
LodMs3Ol gengdgb@gol mMol FodsMmMYOOL, ,,35380M0L olObalosMYBEISE A5FMYqbgdwEos Mo MmMO
LOIMSZOL ©IY39MEGHWIWO BoIMOZEOlL Mo0TYg J3glodMogEols Joboliosmgdgwo B3wbdsos, 50999© ©IYIIOGHWWO
6590030l 5M5935530M J39LodMOz3wol 303m36900L B3vbd30s.

300935m, mMo A @5 B LodMmogeol 9wgdgb@gdl dm®mol sMbgdmee A 30doMmmgdsl Fsboliosmgdom
905335800 (33C09O® ,3938060%, MMIol dgbsdwrm 8608369 mdYd0s: ,,d5¢0056 dEwogMo®, ,,dwogMo®, 563
0bg 90gM0o*, ,Lsdreem Lodwogmol, ,5M3 olg Lo, LMLE®, ,,d5e0b LYLEBHO, ,3938060 56 SOLBdMBL .
HMAM6  9350306m00 53 085 gdol  GgLedsdolbo  ,,0M583580m  FoGMOES?  sdolomgol  Imgodggo
0900092b50M50: A s B LodM3w9qd0L gargdgb@gool ymgqwo (a; b) §930wolomzol 9hmasbgml 35sMgdm
bbgoolibgs 965935300 439L00M3w0lL J03wm369d0L gbdi00L 36033600 MmdgdL (a; b)-Bg. ,9M835530M
FoBHMoEob* geqdgbGo ogml ob 5659355300 J3gbodMogery, GMmdwol do3wmabgdol Bwbdiool 360dgbgamds
(a; b)-%Bg 0db9ds M@OILo. MYy MOO, 56 AgEHO 959355300 J3gLodMsgzol d03zwm3bgdol Bwbdizogdo (a; b)-by
©90md9b gOHmLs s 09539 3608369 mdYIL, 35306 FoBHMoEol gergdnb@o ogmb ,,35380M0L“ WgGHM Jowswo
bseolbol 353969090 5Ms935530m  J39L0aM3wY. Fogo0ms©, 30d350m gagdgb@oms Mo0dg Fyzowby
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9658358300 J39L0aMeg3g 05056  dE0gMo -l 303Mm3bgdol  BmbJzo0l B860dzbgmds  BHmeros 0-ob,
»00gM0“ — 0,2, ,,063 0Ly dwogmo* - 0,4, ,L5dMswrm Lodwogmol® — 0,8, ,s63 oy LybGo - 0,3, ,LbGo“ -0,2,
»05006 bLLEHO“ - 0, ,39300600 56 s®LGdMOL™ — 0, 3506 JoBHBHOEOL Tgbodsdolo gagdgbBHo 0dbgds ,Lsdwmowm
LodgogHol®.
©5M335m, Sbgmo Fgbom 339 939VME0s ,5M0035830Mm  ToBMOEs” S 3MB3IMYBHME  Bogsomol
©5bToMgdom 53bLBsm Mrym® 99350a06Mm® ,,0M59355300 FoBMOEoL* bydrswgdom bEHGWIEMOOL 39dE™OO
[5].
300935m, MO0 A ©s B LodMmszwol gargdgb@gdl dmMol sGLYdwo A dodsmrmgds dm3gdwyeros 39990
»965035830M FoBHM0Eom“ (Bobsfgdol dgdm3wgdols JoBbom FLoatygdwmdm s0bodzbgdom: ,,dseosb derogho® -
dd, ,00gMH0* - A, ,,003 0bg IXOGHO® - sd, ,L5vYsEM bLodEr0gHOL* _ 15a, ,56 3 0L LLEO® - sbid), ,LMLEO®
- b, »05¢0056 LYYLEBHO™ - AbE), ,39300M0 56 SOLYDIMBL - 561 3):
dd der d@ O3 LEH S SO
dw LG O3 dd LG G L
[ by obE sdw dw o63 dd Ay |
bod odgw oL@ Lsd dd  LE O |
dd  ULE db@ d LG ohH3 LG
LG d  dd  ULE Lod SbE  SbP

A=

3935030b6mm dm 39920 35GHG0oEoL GHMmBL3MboMYdMwo BosBMmogs:

dd dw LE  bsd  dd LY
dew  LE  SbE  sdww  bEH O
| abd o63 odw  sbE by  ad |
AT=] 063 083 de» L33 de» b |
b LG oM3 dd  SbEH LY
kob@) ds® dd LG o3 G )
A LE dbd d  LE  SbG
[7] Gdobgz0m, 9bLEBOIOWOs 5MT3030m  bLOIMZEWggooL  bsdMsgwo  (sbs33900) o  Kxsdo
(399600056905) Bogl [8] Fgligdol Tglisdsdola: v) A s B 56593550m LodMms3w 99005 ©s MBogxMLIEYGHO
LOIMOZgOL 4m3z9wo x9egdgb@Eobsmgol A(x), B(x), (ANB)(x) s (AU B)(x) 50608653L 8glsdsdolo dogwomgbgdol
53b6J00L 360836y mdsl x -By, 3odob (ANB)(x)=Ax)AB(x), (AUB)(x)=AxN B(x), bssg Ax)NB(x)=min { A(x),
B(x)}, A(xNB(x)=max{ A(x), B(x)}. 5J905b 359m3@0bs6g, 89330d0s s3fgMmom:
09-9d=00; dd-dg=0¢n; d3-5d¢=53; ...; A®-5613=5613.
33+9d0=0d0; d3+dgr=0dd 3d+5d¢0=03; ...; AE)-5O3=AbE).
94m39e039 Bgdm:mngdmosb 3s9mdobstg, dogowgdom:
dd d oL@ ode dd I
/ der der der bLd d LG \
ob® d dd  Lod dgr  od
odewr Lod Lod  dd L8  sdew
dd d do bsd  dd  Sb®

d L@ o0 sd L@  dd
50300 8obabgg®0s, HMB A-AT B5E60E0b ¢;; 9egdybBo 330839698l A LodMagEol i-m6 gargdgbBLs
5 BLodMsgeol j-m6 gengdgb@b dmMmol 3038060l batmolbl.
godBHommo B39 39bgbomn mMo LoIMsgzwol gegdgbEgdl TFmEol JodoMmgdOL MobEmIoBoEOsL

AANT =

©mbgygd0l dobggzom:
A= 250D g D Asoer D Aisy D Aoy D Ay D Aoy © Aoy
™m0 A ©> B Lodmsgwol gargdgb@gdlb dmMol s®bgdwmeo 5Msd3sgom A FodoGmgdol ymggwo
©Mbobsm3z0L A LoIMZwoL a; 9ergdgb@Go 89ag0dwos gobgobowmm, Mmym®i Loddwgdlo, GMdwol {3gm-
9005 B Lod®magarob ol gargdgb@gdo, Hmdwwgdog 0mEgdueo, 56 «amm Js0sero mbol dods®mgdsdos a;.
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Qx)=00 50360360 Hogbgo 993035w9bEHMBOL 3Esligdols, MM 0YMBS Ay MBOL Fglisdsdolo

Lod3gdLgdol LodMmsgry. A F0dsMmMIdOL Fgbsdsdobo LEHMIEHMGMOL 39dGHMOO 3Mfmmm 39JGHmOL:
Q = (Qsp Quy Quy Qs Qust Qsoer Qi Qav)

055005, Ag9 3005600400l Fglodsdolo Lod3wgdugdosb TbmEwm a; s as sMosh ,d0“ ddMwo,
500¢™d bLod3¢rgdLgdol LoTMs3wg 0ymes 5 gd3035wbEMBdOL Jerslo

Quo = 5:{ay; as}, {az}, {as}, {a}, {ask;

Qo = 2 {as; az; as; as; agki{as}s

Qsder = Quoz = Qoty = Quy = Qv = Qomy = 1 {as; a5 as; a4 as; agl.

Q=01L1L11125).

3. ©s133bo

5060860 890000 Bsdw)segdsls 435dg3L, 2obglsbMIMHM™ 3 sLEBHIOOL bGMIEH OOl IEYMIMBY,
Josddo Homdmgdbon .. LemEoswr® Fgdnmmgdoms obgmo ,030609° Loool dodsGm, GMIgwms
2300035¢0ob{obgds dg9dagdgeo 0gm q -sbserobHol 3esliodmemo 990m@Ool EMmU.
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FOR FORMING AND MANAGING CLUSTERS IN THE CITY

Dolidze Maia
mmdolidze@mail.ru

Georgian Technical University
Summary

In planning and restructuring the cities, the resistance of different clusters to certain social instabilities
(population growth, changing product demand, etc.) must be assessed. The resistance of a system structure is often
assessed by using the g-analysis method of algebraic topology. When using this method, if the link between two sets
(the clusters in our case) is insignificant (little) as compared to other relations, it is considered zero. Clearly, the
model obtained with such an assumption may yield wrong results or lead to wrong decisions. The article describes
the method developed based on the theory of implicit sets that allows determining the stability of a cluster structure
to such a “small” values of so-called social disturbances occurring in the city, which cannot be taken into account by

the classical method of g-analysis.
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106560 Mols3900L Tgusligdol IgBHMO3s ©s
doLo g59mm3geols 3900m9d0

0 353M59390dY
d.Magrakvelidze@gtu.ge

LodoMM39WMb G9gdbozmcmo Mboggdbo@gdo
M9bomdy

30bsBbLmGmo  Hob3gdOL BoMmM30L  9i39g]EH0DbMIOLIMZOL  sMEOWgdY0s Lodgboghm 339390y
©g4MHEbMds. MHoLZgdoL Fgnoligds s boMobbol sfgzs Mbos Imbgl FoMdmpagbowo dgmmogdol
29909969800. 580L5M30L 930 GdG0s A50BMIML M3000Mmb GolZo. bfmMgw VaR {omdmoagbl Holgol
39039, MoL3ZoL FB3969d9wL, Moo 89dg9mdomsi dqladwgdgwro 0dbgds 2o6mBLIMmYLMdOL Loool
50965, LEBEMMBOL 0bGHYMZs0 O OMOMO 3MHOBMBGHO JOMOMIO 35659xGHMJd0s, MMTJS
390939 VaR-ob 563 395656089055 Tglodegdgao s O3 0b3g30g@eaos. value at risk -ob obGHMOOMEWO
3OO 2obYMmREsss V393000 GdME0 53 35839590l YEES-bMEOTs® dgomEmsb. gl dgmmeo
(historical simulation) d0g3mm3bgds LOMIEO FgBsLYIOOL FJPMPMS XFIBL S 9M35MTYGHOIWO0S. 0O
953dbgds wobeomgl dmdgzoedo LsdsBOM Bobgdol LEGsE0MbsEMEmo Ji3930L Tglobgd 39MoL. Tobgsb
296Lbgeggd0m, dmb@g Johawml dgomedo (Monte Carlo Simulation), 5J&03900L 35LgdOL (33EPOWIdS
39696M06©gds  BLYZE™IgIMHZg3000 Lobom  dobsfogdol FmEgdneo  356e09BHMYOOL  Tgbodedolo,
05500mo© 1 85009953030)M0 wm©obol s o 3MEOBHOWMBOLY.

1553356dm Lodygggdo: Molzol dgBH®Mmozs. VaR. dmb@g 3o0emlb dgommo. ©w@Ee-bm®mdsww®o
3965f0egds. MHoligol dgo3eligds.

1. Bglssgsemo

159goM™MTo sTMI30 MOLZ0s. BMYPOJOMNO MOLIO (35039 5©F0s6DY bl 93w gbsl, Bmyo
6Hol3o gl LEBMPsEMYdsL  ddbol  LogMmbgl, bmyogdmo  L3gzoxozM®o  Gobzo  Tbmemo
39633910 bEBgOHMLy M) bogdosbmdsbg HEIBL Fogmgbsl. GOl AsB30MMBYdMWO DOl godm
00 3500369 mds 960 Fgds FoLAL (335U, JoLO FJEIAJOOL 153000 530 YOSL.

HoL3oL JoOrM3s 6gdoLIogMHO 93mbMB03MMO IBHI3gLOL SMEOWYdIEo s 985009690 bafoos,
65356 MoLZoL Bmds gogargbsls sbIBL 5@sd0sb0L, MMYBOBEOOL TgdmbogErgdmsh. Golzol doMmzol
d0Bo605 50053056Dg 96 MMHPB60BoE0sBY IMmJdgo LoRMMbYgdBY 5dEH0MMO JMBEEGOMEO. 0o Lodryoegdsls
0435 Moms dobodwdsdg 9990l bbgsalibgs Molzgdol Bgdmddnggdol 990gas© 3o0mfzgoeo
BoM9w0, 35GVGHOMABMWO 5535MA7O0L 5YMIAOL S¢EIBMNMBs. M3 MBROM JnMEmEbyeos Mobzo dom
»BOH@ Ig@o OgLuOLos LoGgoMm oo 10306 530 gdoLEM30L 56 Job Jogh Asb30MMdIdMWOo FgEgagdol
5300050 530¢gd0LOM30L. s M3 NBOM TgBHo (MmEbs 335438 GobZoL dglsbgb, dom wmyG® dg@o
L5FMogdss dolo FoOMZoLEMZoL. SFoEMT, MHoLb3OL oMMzl 3OHMEILO M3 MBOM JBgIGHWOS© SMOL
™O960D900, Jom MROHM 9BIJBHIM0s 50530560l b MEHYB0BsEooL Loddosbmds. MHobzol Tserogol
36Mdgds 9MLYIMBL 93mbmdozol BydolidogH byd@m®mdo — bmgwol d3MHbgmdosb s HomImgdowsb

5049090 35FH MBI 5 B0bsbLYdsIY TMzMYOME0, MoE bLBOL ol 3v9T0g 59@w)oEMdSL.

28



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.2, No 1(32), 2021

2. do6romso bsffoeno

60b30L IoOHMZs SBMEFOMEYdS OHMYMOF bgysBHOME, 51939 bguliagMgen FgYaJd0sh. dolo sGLO G0l
53933000 89093900050 3mFg630MO0 25IbMYIOL 0IbEHOROEOMGOS s 98 FoEobMGIOL ToMZs
3901399303900l QovgdxmdILIdOL, Dol  Fgd3oMgdols s RoLHY39BH0WYdJdoL  LoHBMLEGOL
3919x ™dglgdol JoBBom. MHoLZIOOL JsMM3s YeolbIMdL 39ML3gdE03700L 5dmEbMdL s Logdosbmdol
239999xMd9gLGOOL IGLodeEgdEEMdJdOL 0EIbEHOBOEOMYOL, 5M9Jm39 8m3wgbgdol sGMalislvMzgwo 3OOl
3¢0BSMMBOL 05300 5(30¢gdSL 56 F9AE0MYOL.

56599000039 bLEdsBOM MOHMOYOOMBST0 MHOLIGOOL FoMmZ0LsMZ0L 1b53T5MOLO 56 SMOL FbmeEm
0b@H0305%9 ©sgHEbMds, 56599 M0OLZGOIOL JosMmgsl Mbs 3Jmbogl Magzolo LEHMGHIR0S S GodE03s.
30bsblbm@mo  MoL3IJOOL  FoMmM30L  9BIJBHMOMOOLIMZOL  SMEOWGOYE0S  oYMbMds  Lsdgaboghm
3309390Dg. MoL3gdoL Fgx3sLgds s batolbol @sfgzs Mbs dmbgl FoMmdmoygbowo dgomogdol
30909969800m.  590LoM30L  sMEOMGOJE0S  A50DBMIML  M3omMmbE  MHolgo. Molggdo  W39300MGOMOs
239699D0309wMdLMB, HMIgEms LOEWOOL oGBS FoMmBMaIbl 360369 M350 3OMdEGTSL.

LHmego VaR  §o®mdmoygbl Molzol dg@®mozal, ®obzol 8sB396989wl, Golo  099839mdomss
d9bodgdgo 0g6gds 296mB3MYEMdOL LoEOOL sEYYbs. VaR ooy ImEgdnwo LEHMYIEGHMOOL
dJmbg 3mMEGHBIWOoLomM30l — b MOl MOEILO DoMowo, OMIJWoE AB30MMBYOMWos BobBLWG
055D 73oligdol Mbgzom s MMIgEoE 29dM0osbaIM0Tdgds: dIMdsgodo EOMOL  AsBbLIBOIMMEO
356d00om (@OHMOMo 3MMHO0BMBGH0); IM3gIMWo 5EBsNMBO® Tob oo Fomdgdemdom (Lobmmdol
06@9M350); d5BOOL J3930L bBabosmOL IM 37O F565EOL OMO® (3596500910l FgmMEO).

LobMMdOL 0bFHYHZswo s WOHMOoMO  3MmOHOBMbGHO FoMBmoagbgb doMoMoE  35M5TgGHMIOL,
H0Ig;s 3o60qdg VaR-ob o63 4996200m089050 dglodengdgeo s 563 063 936M9G30s.

VaR-ob g50mbosbast0dgdmo© ©@O®momo 3m@obmbdo (holding period) bdots 8dgocbggzs o0
0bLEH®MIGBEOL 3mO GRG0 d9bsMbmBrdoL 350006 96 oo W0 330OMBOEIL odmdEobaty, 9.0. 00
906005 MH0 HJomE0 35000b 2o0mIEobaty, MMl gsbdsgwrmdsdo dgodwmagds 53 0bLEMYIGHEOL
695¢0Bgds d5BMBY 960936903560 DMl goMdg, 3065006 LmMg 59 3gHomol sbdsgzwmdsdo
AMI0EIOHJOL 56 Fgd0sm GoTol 49393905 DMl abHg3s®.  VaR—-ol 59mbosbys®odgdgwo
30m6H0DMbE0LYR0 MBs gobzalbgogmom VaR-ob ©s330M3900L 3gMom@ol Low®dy (observation period) —
69HOML39dBHoMo b6 byewmgbmMo ImEIwomgdMwmo dmbszgdgdo, MMIgwoms Logwdzgmby bogds
VaR-ob go56g00m08900.

LobmmdoL mby (confidence level) 5649 s¢rdsMMdY, Tg0MBg3s 00 MHOLIOL J0TsMHM M30MOEIJLMBOL

30603905bmob  ©sdM30JOMgdom, MMIYdOE Fo3MBEHMmMEWGdgE0 MEY6MIdOL MYYwsdgEOMIdE
©m39896@39080 96 3MH3MMGHOME 3MdB035005 450MbIbImo @S Sbsbogl 8gbgx g F9x3oLgdgdL.
05390ms, LodB3Mm Bgsdbgzgermdol dsHgwol 3mdodgdo 99%-0sb0 ©mbol ©93mBabsiosl
00939, MHMIGEDBIIG MO0GbEHIE0L 9HYbgh F53mbEHMmMEdI0 MMYBbMYd0; 3ModBH035d0 Yz9wsby
3M399)6905 95%-0560 MbY, FogaMsd slggg 23b3wgds Lbgs mbggdoi (B39mwgd®mog 95-bs s 99%-b
Jdm6ob).

Mob3ob bLoowy 3583969090 (VaR) 6ol ghm gomo yzgasbg 9600369wm3zsbo s godmme
399mg9bgdmmo  bGOGOLE03S, O®mIgwoi  Dmdsgl  93mbmdogm@mo  BoMswol  3mGHIbgoswl.  oyo
365JGH03NWs© Y39md doMm0mOEO Bobsblmo oblGoGMGHOL s MmgyMwomgdol dgbgxdgb@ol doge
000900 0gbs, Hmymeaz Holgol J3939mbgo s Loghmm gbs. VaR bmdsgl 3m®Eggwol dodbodswrwy®o
©565356M0L 36033690 MdOL 5€B50IMBOL FoBLaBOZMME MBI 393390 39MH0MPOL 6Tz MdSTO.

969 VaR 560l sbgomo Hoisbgo:

3¢EdmMd5 (B3M3eol sdLMEIE GO 9608369mds > VaR) <(1 - 3mEgdwo sedsmmds).
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MoL3oL A5BMIz0L  GHMOEOEOYMo  FJOMEIBOLYL gblbgsggdom, VaR dgom@b g®m dgd¢o
500335305 3o5Bb0s 5 MBO™ Fg3609M0o.

value at risk -ob obEGHMMOMO SOLO ASBWMYMBWOEOS S39380MGOMYo 58 F5B3969dWOL YE)S-
Bm&3ome gomEmeb, OHMIgog 30039 MYowobgdwo oym JP. Morgan 35630l doge 0s30lL
3bmdow RiskMetrics bol@gdsdo, GmIgadsg B3mbIaombo®gds @oofiym 1994 fierol md@madmol dmeml s
503L5HMMS LoYMZIMOM 5Q05MBS IMRMIM0Z0 LEHIBIMEOL boboo.

VaR boo@obl 5963560009008 g @o-bm&mdocw®o (delta-normal) 3gmm@o Lsdmowgdsly 0dergzs
dogoomom  VaR -0l 39355925 Bs39@0mo Lsboom. 8ol bsgedzgedo dggl LsdsbeHm Mool Boddm®gdols
@MROO0MNINYwo  99dmbogosbmdgdols  4obsfowgdol  bm@mdscrm®mo  356mbol  Gglobgd  fobsdommds
(3063950 ,9965§930909E0“ 5J3H03900L BolgdO, MMIGIBIWI(399 ITIMIOWIINEO MBOM HMWYCO
0bLE®MII6EJdOL, 3mBoE0gdOL S FNE0sbsE 3MMEHRIEOL OMYIMMGOJOO):

r,=In(P, /P, )~ N(u,0?).

H0L30 BogBHMMYOOL (33e0gdgdoL BMmbsgrmEMo Asbsfowrgdols Gglisbgd 356Mameo db0dzbgarmabs
50mgdl  LoEOEOL  AsFMIBYIMOTGOSL,  MBgbssg 90  Fgdmbgzgzsdo  obliBMIghEgdol
3990U530056Mmd7d0L Asbsfowrgds, GmAgeog Homdmoygbl Golizol Bod@Em®mgdol HHRog 3:m3d0bszosL,
3lg39 046905 brn®dsero.

obEMOoMEo dmEgeomgdol dgomeo (historical simulation) d093mm3bgds LEMWo TgxzsLgdol
09005 XAMBL @5 FoMdmoabl 5653560599 BHML. ol 98/dbgds »obmmgl Imdsgswdo BsdsBOH™
335gdOL LEEOMBIMMO J3930L Fqlsbgd 3565EL. M53056 bEds MOl T  Lo®Iol 3960m@ob
MB35 (5g9w0mo@ 200 Lo353MH™ ©EY), MOl 6353¢Mdsd0E bEgds oLEGHMMOWE 33¢oEgdgdHY
(8535@005© EOO) 30MHERIIo 985350 gzgmms N sgd@ogol P gslidyg sggomggds:

APi,t = Pi,t _Pi,t—lli = 1,2,,N;t = 1,...,T.

VaR-ob 50625000900l 943qws s©0fgMow 9gomm©b dmemol dmb@g-3sOemlb dgommoo Fo®dmayqbl

3996031050 Y39wsBg oM. 9M©s SFoLs  odmmzwgdol LMo IMEYMdOo BoboGIMIOWS©
bsFoMOms 9603360wm3zs60 godmmzgwomo LoddwszMggdo s OHMomo Mglm®LYdo. Mo mJds mbs,

5659900039 3m3309)BHgMJd0 M53gbxgMdg MBOM LEGIRs© ddsmdgb, FogMsd x9M 30093 do0sb
FmOL 560056 0bgMMT5300L Mo mOHO MHMOL Mg70ddo 3 T53900LoY0

9mb®9-3oOHmlb dgomo, 9699 LGHmIobEOHo TmYEomgdol dgmmeo (Monte Carlo Simulation),
98996905 33990910 Fsbsliosmgdergdols 3mby dgdmbggzomo 36Hm33Lgd0L dMmEYE0MYdL. ObGHMGOMEO
9 oMgdol 39mmEobogsb asblibgsggdom, dmb@g-35meml dgmmdo 5d&03gd0L i3sbgdol 33w ogds
3969006 gds  BLY3E™MIGINb3g3000 Lsbom  obsffoamgdols dmEgdmwo  356Gs0gGMYdoL  Tglodsdolo,
05290omMo© MU Fom0gT5303w9MH0 MPObOL s T FMWSEOEMBOLS.

9b®9-39OHmlb dgmmdo dg0mbzg30m0 GoEbggdol g9badmsos 99aqds MO0 dox0LOYsb. 053006
3900905 30L5MYJdM® 0 s 1 0BEMZoEb FMEOHOL MsbsdMSE Yobsffogdmero dgdmbgggzomo Goibggdols
396965GHMMom. 899009y, 099bgdgb Mo MHrYMMmE 56HRMIGHEJOL dowgde Fgdmbzgzom MHoiEblzgdl, 0m3w0sb
9w oMgds©o  33bsfowgdgdol  gmbjgool  36083bgwmdgdlL.  sTsbmsb, dgdmbggzomo  Hoibgzgdol
3969M9GHMMo 39850m0L  ©9AHIMT0B0MmYPIM sEIMOHOMTGPPBY o FoMdmddbosb 9.§. ,8LYZzMIgdmbzgzom
6oabggolL®, 0ogMsd  Msdgbo®og 3903390 IMIgBEGHO@Ib 00  GLYgEMIgBmbggzom  Hoibzgdol
000093Mmdgd0  2009mMgdgdl  ofjygdgb, 9.0. obobo 9O  [oHImoybab MM 3009dWgdL.
05901300090 gdL. MToMBH039L 2969MsG™MdTo gb 339 M9©Ybodg smabio 4gbgMsEool d98cgy 0fygods,
bowem 9909098000 GOWwdo — dowosMo 39696300l 999gy. ¢y dgdmbggzomo Mogbzgdol dslogo
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ofiggdl  2909mEgdsl  doewoob  LHMoxgs, 85806 dmb@Eg-300wml  dgomo  §y39db  dgdmbggzomo,
©5009930009890 b39569d0L JMEIEomdL s VaR 898sL98s 0fygdls g9696ms@m®ol Bgburmegemmdols
sbsbbgl s 965 3mMEBHBJol M30LgdgdOU.
3. sls336s

VaR-ob gobobmdo 99mm@gdol  5a0mdmog 9953559050 s LM Ggaoligds® EOYMRs SLobogl
303360mAoLL  3odmmzEgdol LobdoMgls ©s 9gBsLIdOL LOoBMLEHIL INMOL. SEHOWMIM030 TBILYdOL
99w gdl Mol @ — bm@mdoer® dmgewrgddo 094gbgdgbh gm@l b bsbmgzsb gdudmbogogdl
3356005304900 F5BHMOE0m. LEOE-dgxi3sLgdol Imaegdl mmob, oLEMMmOEIO FMEILOMHGDS Yzgwsby
05603030 goblobmM30gmgdgmwos. 030 094gbgdl Mol3-3odEHMmMgdol Mobergl obGMMosl 303mmyGeo
L3065 gd0L d9Jdbols IoBbom, MMIgdOL FoToMmMs§ Fo8M0Ygbgds LMo Tgxsligds. s dMEMU, Yy3gusby
LEOMYYMRo JmEgEl, 35900 49BbMM309wads© Y39esbg MMl FoMdmaygbl dmbEg-3s6wml
9mawoMgdol  doymds. BMASWIE 00 5005MGOE0s Bom3gmabm, MdYbssg gosbbos dogwo
60g0 MI3m oMLYdYdOo, 3JMHIM® oF o8Mm0Ygbgds 303mEHgbs  FgImbogEr0sbmdgdol  bm@mdserm®o
39650 gdqd0l dqlisbgd, sB396g0L domscw LOBMLEHIL sOIHOG0Z0 0bLEMMIEEJOOLIMZ0L S TGOS
69GHMMBL39dBH030L 50Bg3560L B0ToMrI0. 1935, IgMEOL bo3L FoMTmoaqbl 3osbas00dgdol ¢gdbozmeo
LoMOEY, 3MEIWMOHO MOLZO S S65MRI30L OO TMEMEMdS.

Bgdmo 45bboeo 9mMmEIdo SOOI MJ0HYdsOs, M) bgwdolsfigomdos Molgol yzgws
08 godBHmMol  dglobgd  gobsbagdoo  gmzguEeorMo dmbsggdms dsbs, MHMIWwol  Bgdmddggdslas
396030056 3mOHGHBRgol  0bLGHOMIBGJd0.  MmameE  fglo, GOz MBO™M  ©OEos  BobYdOL
8090Mgd0LM3oL  353mygbgdmo  MYEHOM™L39YH030L LoeAI), oo MBGMm dswswos - VaR -ol
3933090900l LOBMLEBY,  ToaEed  5353OMNYs©  OLEHMMOMo  Imbs3gdgdol  dmdogds  bdoMo
363G ¥)0s. 5d0EMA LoFoMHMd Fodmm3egdoLEm30L LoFoMmm dmbs3g9gd0l Jowgdol sEEIMboGowwo
09000 250mdqdbs.

WoBIM5¢vMs — References :

1. Alexander C. (2008). Value at Risk Models. John Wiley&Sons, 1td.
2. Jorion Ph. (2007). Value at Risk. The New Benchmark for Managing Financial risk, 3%. ed.

FINANCIAL RISK ASSESSMENT METRIC AND ITS CALCULATION

METHODS

Dali Magrakvelidze
Georgian Technical University
Abstract

It is important for financial risk management effectiveness to rely on scientific researches. Risk assessment
and quality reduction should be done by using the presented methods. For this it is necessary to measure the
risk itself. It is VaR that is a risk metric, an indicator of risk, what makes possible to determine the amount of
uncertainty. The confidence interval and time horizon are the basic parameters without which it"s impossible
to compute or interpret VaR. The historical nature of the value at risk is inextricably linked to the delta-
normal method of this indicator, which was first implemented by the /[ P. Morgan bank. The historical
simulation method belongs to the group of complete evaluation methods and is non-parametric. It is based on
assumptions about the stationary behavior of market prices in the near future. In contrast, in the Monte Carlo
simulation the asset price changes are generated pseudo-randomly according to given distribution parameters
such as mathematical expectation u and volatility o.
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®ob 3oL dgg3sligdols ImbEg 3s6eml dmegerdo
35D0 LIzl g5dmygbgds

Q50 JoM5939e0dy, 60bm Fsdosdzowo
d.Magrakvelidze@gtu.ge, nini.chamiashvili@gmail.com

LodoMmM39wmb Ggdbozweo wbogzg®Lo@gdo
Mobonmdy
dmb®g  3oOHmlb  ImEIEoMmgds 5MoL  LabsMygdem  0bLEHNMIgbEHo Molzosbo  LsobzgbBogom
3609943900 965cr0bobm30l. 0¥y Bzgbmzol LoobEHgmgbm ¥ (33eso 500l Msdpgbodyg bLbgs yom™33939¢o
(3350l Mo gMbdEos. 35806 Y- ol dmboermobgero 9608369wmds BMmds@OI© 96O MEHMEEIds
abgool  3600369wmdsl  gobmBrzmgmwo  (33we©gdol  dmbsermobger 8608369 mdobsmzol. dmbEg
396Omb 259mggbgdol LsdodMHmgdsl HoMmBmaagbl s6o (300w gdol Fgx3olgdol sEIBsMWIMO bolioomo,
565390 0b, OMI (300MT0WGdIOL 5EBMMO Fgbigaligds MBM® bdoMms bgds 0d dgdmbzgzomo Gosbggdol
LYBLMMGOOL  M30LgdYOOL 253w 0sfobgdom,  OMIGOLs3  Lobsdgzowgdo  SEAOWO oM 5g3L.
0o60m@qbowos, ®md  bsbmmdol  0bgobgmools s  Mob3zol  Fgxslgdol  BIOAWIdT0, OO
omEabmdom  LsdMBosmgdo  Bodo®mgdols  Jombgszs®,  8mb®g-39Mmml  sBsewobo,  M™Iwdog
3590ggbgderos 5eds0MdoL 10d33M030L BMBJg00l Jobgz000 FosbAIM0Tgds, 33ws3 F9BOMEOS.
3900053H90005 58 F9BOYZ0L SGHIMbIE03S - BoBo MHoEb3zgdol Asdmygbgds, Mo 80BsbAghmbowros
30O 2963393900  30MMBYJOOL  STMbLBOLLL, 9.0. OHMEILSE bGHGHOLG03MMO  Imbsi3q8900
3M5L5305M0L0S s MMEgLoE IMbs378900L F0wgdOL ML 5@T06MHO LKYdOYIE MBS BsBMEo.
15533956dm Bodyggdo: ImbEg JoMamb sbs¢robBo, BsBo LodMmaguggdo.

1. dglsgsgmo

dmb®g 396wmb dgommEo d90dwgds as630bowmm, MHmaMMm3 Asdmmzwomo 3gmmEgdol Bsz®gdo
(B39MgdM03 805bEMgdmero) 85093530300 5dmEobdoL gooldvFMHges©, MMIEgddos godmoygbgds
39000b3930000 565MB30. yzgwsbg bdoMo 53 BsMPMgdTdo asbbowwmos bGsGH0EH03MMO 3MMdGIoL MmMo
350z 0639305305 s M3GH0T0DOE0s.

0mb@g  39M@mb  JgoomEo  Essbermgdom 1944 Gerobomgol  a0d0mBbs. 356 AMogsero
06@9m3M9EBH0Mm9ds 3b039s, JooMm bbgoalibgs AsbLIBEZMGds, 96w Fgom@EBs 250505 45630mMMGdOLS
5 930300l bobaMdwogo 3OHMEgLo. 053Ws306M39ws© dgomEol (3mb bomdgbo, 1951) domsgzs®o
59m39bs ogm dgdmbggzomo HoEbgzgdol oo bgmogdol a9bgmoMmads. 30Mm39w 9Ee3Dg, 359m0Ygbgdmes
1LY3EM-d90m393000 M0Eb3gdo, ©s 899Iy, 3mI300BHIOMWo  FBgdbmEwma0gdol  gsb3005MYBLME
9H5© 9b 0G0 MO dmoblibs.

9O0-gMm0o  439wsbg dgBHo©  Loob@ghgbm dMmds Bmbdg  JoMwml  dgomol  dgomom
Ls0B39LGHOEOM 3OMJEJOol FgMbgz5d0 50l EIBILIMRGBOL gbMBLIGMIMIOL gi3sligds

b 9-35OH @b 9900Mm@OL WoMbGdJd0: 455650090900l owoeo LoBMLEg; s@MfiM3030 Gsloldogmo
05bsL0s0GdgdOL  IJmbg  0bLEHMWIgbEHJdOL  BodsMm  ToLogdo  Fopswro  LOBNLEBY;  BydolidogMo
oLAHMOOMEo o 303MYGHIOO0  Fobsfiogdol IMEYoMgdol  Fglsdwrgdemds, ,dlbgowo  3gdoL*
9%39dEHIOMBOL s Boligdol BMEGdOL (395-M0L30) Fomzseobfobgds.
dmb@g oMMl 3gom©ol  b53wrm356909000: BmEaErgdol domso LoOmMMErg s JgLodsdol

9990l 56559339 MIMOMdOL  MHOL30; FoTIMMZEOL  BoLOGHIMPOMOE  A9TMNMZWOmO  odIEs3MJdOL
308560 Fo05e0 3mmbmgzbgdo s 360d3bgwrmzs60 MHMomo batxgdo.
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2. do600so bsfjogro
dbobOYds, MHMI ImbEY 39MHMmb IMEYE0MJds 5oL Labotygdwm oblEG®MIghEo Molgosbo
Lo0b39LBHOGOM  3MMgJBHJO0  BsoBOLMZOL  BOBOYL-LoDBMASMYPIOLMZOL  3M3MEMODBIdMo  0dbs
39630b d0gh. Imogz5M0 aBogbowo ogm, M™I oy B3gbm30L LsobEgMglm ¥ 33wso (0dbgds gl Fdobos
0000bsMg  0oMgdmEgds, do@s dmygdol 3sB39bgdgero, 96 Moodg Lbgs glsdsdolbo bsobgzgbGogom

©0bolidogds) ool Msdgbodg Lbgs 35w 3393900 (33E5OL M0 Bb3os:
Y = g(X1!X2! )Xk);

05906 Y- ol dmbsgrmbgo 8608369cmds HBmass© 96 @M@ gds i3mbjgool 960d3bgwmmdsls

239699B03M9wo 33WsgdolL dmbsemobger 3603369wMmdoLsmz0L
EQY) # glEX1), E(Xz), ..., E(Xi)].

396305 990tm300035Bs Imb@Eg 39MEMml LoTMEs(30s, BMYMOE Y- U Lodwmowm dgasbgdol Lodrsegds
k 890535000 (33Q0@gO0L  5EdomMdYOOL  Qobofowgdol dmEgdmwmo  653Mgd0bsm3zol.  Lodmesizool
535370000 2130653 9LMdS Ol 5M0L, HMI 0g0 Fg0degds 258mybadwyem 0dbsls ¥ sedsmMmdgdol dowosbo
3965H0gdol dgbogslgdms. s9M0ys©, LOTMEsE0s 50MmMIdL LoMoblm 330G MMHo 0b39LGHOE0gdOL
d9x35b9gdsL  AmbogrmEbgeo  Ggambiogerol, g3y Molgol  BmlEGo  Fggnsbgdom.  IMmI35WRIOHM™MZIBO
3M0963E0Mms©  bgmdolsfzmdo  3OmyMmedmmwo  BOHMBlgwymgs 396LOBOZM3L  BoLoL
565w 0Bobmzol ImbEg 35OHEmlb 39db030L 53550069 33w sMMBSL.

9mb®Hg 3oMml 9gomEOoL godmygbgdolimzol 59930 gdgwos 33dmbogl dmEgdwo dsbsfowgdol
396mbols 9gmbg ©sdmn30gdger P HodGowms 308@g3hmds. Blgmagd®mog dmdbdsmgdguml aosBbos
990mbggzmo 96wy 9.§. BLYZEMIGPMb393000 GOEbzgdOL LYBLMEOIBO, MBIBdGIE Fobsfowgdwo [0,1]
399509@d0;  sbgmo  g8mzgzomo  LoOEYJOOL  FoMEJdbom  Foowgds  Fgdmbggzomo  Moiblzgdo
9mmbmgbowo 4sbsfowgdol 3sbmbom. 3039 gergd@®™ gedmdmgumger dsbdobgd by (9ad) d90mz930m0
MHoEbzgdol LyblmMgdo 0gm BMP0gMHmo  FmHymdowmds, Fs45W0mMs© 0bYMYdo, HMIWgdoi 09gbgdwbgb
5005300 dErols Imgeabsls 9gdmbggzomo Looggdol odagzmmdol JobsMgds® s bBmaXIO
JONMOOMdF0 ©HIM300090¢MBd0L dMBMZBLSE 93059MmBogdbgb. MMdi3s sbgmo dImfymdowgdgdo
00omd9b o0 0 0y oo LobdsHom s sdoGH™I  FMTomdol LoBJsMol godm 53 dmfymdoMdIdL
Moo gogdzs. 89dmbggzomo  MoEbzgdol  LYbbmMol  boggwo  AsdMmoyggbgds  BLY3EMIgdmbzgz30mO
6oEbzgool LgblmGo - Bmyoghoo 3OHMYMsdgd0, MMIIdoE 00¢rg306  MHoEbzgdol d0d3G™dL,
HmIgog M930396@gdwos gobzobowmo Mmamez d90mbzgz000. 3LY3MAx0m3930000 Mob3gdOL
LYBLMEOL  2s3mygbgds ogm  3OHMAMILMo  Bsdox0, GMIIWOE SWBIMWHO  TJOMPIIOL  BIOMME
2590ggbgdol 1odwoegdsl 0dergms. M¥)d3s 98 bgblmMgdol 458mygbgdolsl ymgqgwrmgol dbgrggermdsdo
MBS 239mbgl, vy MMIgEo M30Lgdd0 2558605 93 LgbLmMgdom Bm39dE Mogbgzms 803Y3MMBS.
05390mM©, BMYyoghmo  gbgzgmdgdmbggzomo  MoEbgzgdol  Bmyoghmo  LgbbmMo  AsdM0d) T390l
Mopbgms  800@g3mmds,  GMIgEms  qobborgs  Fgbodergdgeros  dbmerme  Hyzow-fyzows
059011300090 9d0L, s 55 MMM JOHOMIWOMBST0 IM)30JOJOOL.

000350089OM360  3mIghgomme  bgandobsfizomdo 3636580 MBOHMB3gwymBs
396L5B3EM3L Mool BsEroBoLM3Ol TmbEg 39MEwmb 3gdbozol 53550069 3m3wYEsmMmdsl, Fog@msd
dmb®g 3oM@mb  459mygbgdol LododMHmgdsl Fo@dmoagbl s F™Iowgdol Fgx3sLgdol seEdsMmO
bsolosmo, 56539 ob, M 3MBOEGOOL SEIBsMYMHO TGLgaligds MGM® bdoMow bEgds 08 dgdmbzgzomo
HoEb3z900L LbLMMGdOL MZ30LGOJIOL oM 0sf0bgIdOm, HMIGdLSE LOBITZ0YTo 5RO 50 593L.

dmb@g 39Ol sBoewoBo MoL3OL ASTIMMZOL  I0gHo  FJOMEPOS. Gog d9ggbgds  Gobol
3ogdBHmegdol, dsmmmzol ol Ls3domobo  dmgboo  0dobsmzol, MMmd  gomzs¢obfiobgdmmo  oyml
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3@GHOWMdOL OMOL  (335¢gdsEMBSL 96 ML m©bgeo Fgdmbogosbmds, dbbgowo 39©9do ©s
99bGHOGIs o b3gbsHgd0. 3MOERIOL 0bLEHMWYTI6EHIOOLMZ0L Tl FgMde0s sEMOEbML s@sftrroz0
Rol980L B90m709c0960L EOHML 390l MHOLZO s BoLHoMTMJIbOL Mo Tmpywgdo.

9mb®g  39OWML  LoIMEHEoSL  Fgmdwos  BsIOHMML  EOMOL  9000bsMYMds,  HMIgEos

LEAHOMIGHIOML (330Gl FgoGEobl 3OMEHBRIWIo. 0go FMmoE3L MBE30MbJdOL  EOMOL Boggzsl;
3ogboMgdMEo, I3wHsg30 b byt gdom 2sblobL3zMMWo FMEso 65350gd0L Ym39EEOOMHO
239962306008905L; @5 Fobolfo®  goblEBOZOHMEO LsgoFHm b 3gx0Mmadol LEHMsBIR0gd0L 9B9JBHL. b
983993900 396bs3MMNMHGdOom 360d6YE™M35605 MMOL 3MOBMBEOL FoBMPOLSL, HMIYELSE 95RO J3b
153M90GHM MHOLIOL oBMIZ0L OMU.

9900m0b g439woby 0O bogemgzsbgdss dobo godmorgemol om. vy 1000 bodwdol GMogd@memos
0gd6905 3mMEGHBgwol 1000 53@030Lseb, 995858900l Xs8MHO HomEgbmds 1 doombl 995ygbl. oMo
5dols, mvg JoBbMBM0Z0 MMOPWOLEMZ0L  5dEH03900L Tgaobgds 39eolbImMBL  LodwwsEosl, dgom©o
dmombmgl  "bodwsEosl  LodWwogool BsMPRMYddo". gl doeosh LMoxgs bpgds Lsdodo bdoGo
2396bmM3090gd0LsM30L. gl IgMEO  Y39wsDy 930605 JBLELMEOE0gEGds©  0BRMILEHMMIEHMEOL
LobGHYIgOoL @S A9bLY3MNNMId0M 0bBHGBHISW MO b305MGBOL MZowlsHMOLom. JmbEg oGO Ml
LodoEosl bFoMmPds dwogHo 3MI3oMGIOHMEo bobEgdgdo. ob sbg3zg dmombmgl 360dzbgarmgsb
0639LG0E0sL 50580566 35303580, M¢) 3630mMYOL 606 0fjygdl. sEBdsm, L3 Mbs oyml
d9dgboero 569 IMI[ergdgdolsgsh. dgmegl dbMog, GmEabsg 339 99Jdboos Lodwwsizool
359myggbgdom GO LEGHMIEGHYOHIOOL IMEPIWoMJIOLIMZOL LoLEGTs, ImbEg oM™l LodMmsgool
6935 Bo3gdo 930605, GoYsb LogoMm gdudgMGHobs soWDBIs. 21939, b 9L LoEsE0gdo,
HmEILsE 3MI3gJLryHo 3MBoE30gd0L LHMMS oMM 9EOWGOJE0S.

dgomEol 30093 ghHmo 3mGHIBEoMMo bobrbEgs dmgerol Golizo. dmbdg JoMwml dgomeo
90950905 139308036 LAHMPLEHMO 3OHMEILIdL JoMOMOEO  MHOLI-BodGHMMIOOLMZOL, o3 Fgodegds
3®3LHMmMo 0ymb. 0dol Iglsdmfjdgdws, 0¥y GsdEgbs dAMmOOs G909)3gd0 ImEYEol (330w gdgdol
MM, Lodwszool 89w9agd0 Mbs Fgogbmom 4963390 FZMHABMBYMdIBY sbscrobom. {obsswdwgy
d900bgngzs80, doamds 3go3L 853 yMml, HmBgeEroE 56 0derg3s 89 gaq00U.

Q0OMEML, MoL3OL FgxusLgdgdo dmbdg oMMl LodNWs300EB ITM30YdMYos dgMbBgzol
(339905 MB5DY, MO3 29630MMDdYOME0s 25609MmMHJdgdol FGBOMOMWO MoMmEgbmdom. sbgzobowmnm,
0539oms, 99dmbgagzs, HMmEILsg MoLIOL BIIEGHMMIIO WYOHMOINPBEMOToMOs s Y39 JIWIHBOS
§6Ox80300. ImbGg oM™l LOTWMWOE0JOO 03039 JMZIM0530190 ToGHMOEoL Logyryd3zguby TbmEmE
doobermgdsl dmy3i39dL, ®wd3s L MYBOHM s MBROM  35ML, MoYb AsTIMMIOJOOL MomEabmds
0BMm©gds.

305350 doymds 0dbs 498mygbgdaro 933500 2o6MmBOIMYMBOL 05300 SBOEGOEYGIWS.
dmb®g oMMl 3gomEOo sMHoL Yzgasbyg bdoms 4sdmyqbgdwmo doymds 0d dobbobmgol, Gmogbog
0mbo3gdms 49633930 md0L  s8w9dsggds gdgoMmgds FgMBgzol ImEgdwo  sEdsm™MdOL  Lod3gmogol
ambgdool  dobgzom. BoMbgsgzo 0dols, GMm3 Lsobmmdol 0bgobgMools s ®oblol Fgxzsligdol
RoOYGddo, OO  MoMmEIbMdom  Bsddomgdo BoGoM®s, TmbEg 39Mml  sbsgrobo, M™mIwdog
24590ggbgd e 5ed5mMdOL 10d33Mm030L BMBJ300l Jobgz000 FosbAM0Tgds, 33weg3 F9BOYEO..
500b  SEFMBsBH0zs oMol BoBo  MoEbgzgdol  4s0mygbgds, o3  B0BsbIghHmbowos  M30MMgL
3916339390 300HMBJOOL 5TMbLBOLLL, 9.0. HMEILSE LEHIGHOLEH0ZOO Tmbs3gdgdo SMSBETMOLOS O
HmEQLsE 9mbo3gdgdol Jogdol EOML 505305660 bvydogdEMdss BsGomwwo.
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95350 3309355 Bo@MOMwo 9B bB®3zmgwmdol 89930690580 BoBo LOIMLZEYIdOL MJMOMOOL
30909g969080L  LobmmdsbBg. Bgdmnm 500b0dbs. HMI IMbEY 35O m boIMEsE0s TJLOBIMOLO MM
239699D03M9wMdOL gosldFHYs, MMmEgLsg obEHMMoMwo dmbszgdgdo 360d369wmgbs woOs. 35806
L Fo®dmoygbowo dmbszqdgdo FoMdmoagbgb 6sd3580mb ©s Bgdg@o Lwd0gd@MML, Bsbo
LOIMOZ3GIBOL 253MmYgbads 330535HMAL obMBOZMHIMIOL 5IEYZ0L WBRMM gi39dEM byMbL.

gobo  LodMs3wggd0  FbLIBOZOMO 0dbs . Bogl TogH 1965, GHmamea dMbgdMog 9gbsby
399mbs3g359900l ©3v9853900L5MZ0L BMOHTSWIMHO 535M9F0. b MJMEMO0S 153 1YL 0dErg3s BMHIBYOL
»30mgJdBHoL Mob3o Lo3BoMmE OOS, 96 ,3MMgdEol gdmbogswo I39MgEOm 5©gds@gds 15 000 oL,
6HmIgog 990dwgds FomBmodzsl 9dudgMEMmo 89x3slgdolsls, 8ogsb3mo 3mb3Mg@E o Fomgds@olzco
sBE0. 59939605, hbgds LodwgdEMmds boMobbmd®mogo gdudghGmwo dgxuoligdgdo  ©s30Y35bmm
65mEbMdM03bY, H0Eb30mBY (FoOMow0s, BBO MHOEblxdDY).

a3oB0 LoIMm3¢Ygd0 bz MO LOTMOZWIMNS MIMOOOL AsAMIGMGdsd O A5dM0Ygbhgds Fobo
@My03580. LOIMIZEGMO JEobOZNYH MYMM0sdo gugdgb@gool F93mmds LoIMEZEgbmb ©s35380MHYdOM
MOMBONO MZoLsBOOLOM GFoligds 33o3M0 30MMdOL gbodsdobs - 9wgdgbBo b 93gmzbols 6 o6
932100360L  LOIGOZL. 5Tl LadoMOL3OMME, BoHBo LOIMSZMYIOOL MYMOOs 0dEg3s JEgdghE ool
LodMS3Ol 9360MmdoL 9G3MmdM030 Fgi3sligdol Lodrsegdsl; gl sefgMowos d03Mm3bgd0l imbjsools
Hdsmgdom, HMIgeog 0wgdl 360d3zbgwMmdgdL BsdE30w MoEbams JMmMGMEM3zsb 0bEgMzsedo (0, 1).
3BoBo  BoIMS3wggd0  JEOLOZMMO  LOIMOZEJMS  MIMMOOL  FIRIOMMYDss,  30Ds0B,  AM3IZ3gMeo
LogMEOLIMZ0L F039369d0L Bbd(3050 Fgodergds 00mJdgml, MMaMOE 06035@MMMEds BmbdE0sa,
HMIY0oE Y39 9egdgb@Bl sbobgl 1 96 0 — By, MmymeE 3asbogw® 369085800 Fo@mdmoaygbowo. 39Mdmc,
g3D0o LOIMOZEY sGHOL bgdoLdogMo LodMsgarg, MHMIgEoa Lodregdsly 5drg3l dob [gzMgdl 3Jmbogm
Lbgoolbgs bomolbol d031m3bgds  (0039m36900L 8mbdzos) 0bGgMzsedo (0,1). gsBo LodMmsgang
3w3l03me X LodMsgergbyg 4560LsBL3MYds 990qabsotaco:

A= {x, s (x))|xeX}
3. sb3zbs

9mb@9 39Omb 990MmETo 5gd@03300L Goligdol (3HMgE0sb Jobsmgdo dgdmLisgErgdol) 33 0Egds
3969006 ©gds  BLgzEm-dgdmbggzomo Lsboo  gsbsffocgdol Im3gdmmo  3565dgEHMmYdoL  Tglodsdolao,
0opoomo U 350905303100 @wm©obol s T  3mme@GHowmdobs. 000GoMgdmwo  4obsfowgds,
360b303d0, dgodangds  6gdoldogMo  oymb, bmm  BEgbsMgdol  MomEgbmds —  dogrosh oo
(50005005b53@Y3). 53M53 IgoMEOL 3MGIBEOMEGO LObMLEJs Mgl Mobzo. MC gdystgds b39E0R03MNO
LEAHMPLGHMO 3OMEILYOL JOMOMSEO  MHOLI-BSJBHMOYPOOLMZOL, Mo Fgodrgds SOILFMGO oymb. 0dol
39L50mjagd s, 0y Ms8gbo IEyMoos 89Jaqd0 dmEYol 33wowgdgdol MM, Lodwwsgool
39092900 Mbs 89353bMm» 49633999  TOAEMBYEMBSIDBY Bscobom. Fobsswdwgy  Fgdmbgggzsdo,
Jogamds 33030 093 yMol, GMIGEoa o0 0dwgzs 9909ag00Lsm30L LsFoMmM 0bxMGmTs30sL. IMbEg
39OWml  JgOMPO  DBMYPSEIQ  9005MJIMYos  boy3gmalm, ©39gboog  2osbBbos dmgwo  Gogo
©oMOLYdYd0, JgMIME, o6 godmoygbgds 303mmgbs Fgdmlbogwosbmdgdol bm®IowrMo sbsfowgdgdol
dqglobgd,  oB3969dL  Foeowr  LoBNYLGHIL  9MHOR030  0bLEHMMBIBGHIOOLsMZOL s BEYMOOS
9GOML39dBH030L  90PBg3560L  odsMm. Tgommol  Bogal dgodergds 80353m36mm  298mm3Egdol
3995039960 Loy s IEILMMO HOLIO.
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000Lom30l,  MMI  2oO3bM® MO NH  ©S33003909dd0  FgBYMEMO  MoMmPYEMBOM
399039990 36:MmdEgdgdo, B396 G93303w0s ©sTsEHJO0MO ©S33003900L 4gbgMOMmgds. MrMYM®E fgbo, 53
5353900000 533063900 IMEIWoMgds 56 g9bgMmoi0s bmMmEogwgds dmb@g 3oMEwml dmEgEomgdols
9030l 58mygbgdom, oby M Fgombogrosbmds slobogzgl sEdIMMBdLL, GMIomsi olbobo dmbs
9bEmgl obGHMGOME 396H0MmEAF0. 0639w 650X DY Fodmom3Egds MOLZOL (3300w YOJIOL OLEHMMOEO
©OL3gOLO-3035M0(300L ToBHMO3s, FogMed MMyMM3 BYIMom s0360dbgm, gl B39b0 J3ggbol Lobsdwgzowgdo
00gJdol 99v9degdgmos s LEMGgE 53 3GMdEGIoL gosFMsl gdlsbrMgds dmb@g JoMwml dgmmedo
B396L 0096 BgdmEsboero sboewo Boymds, MHMIgEog BoBo-MoEbggdBgs oxmdbgdmwo. gl doamds
31939 9856GH0390L A5FMM3gdolL 3qdbo3me abstgl s BMYsgL BobIBLGILS.

@OodgMod®s — References :

1. Saunders A., Cornett M.M. (2010). Credit Risk: Individual Loan Risk. In: Financial
Institutions Management: A Risk Management Approach. McGraw-Hill/Irwin: 282 p.
2. Nedosekin A. (2003). Fuzzy Financial Management. AFA Library, Moscow.

USAGE OF FUZZY SET IN MONTE CARLO RISK

ASSESSMENT MODEL
Dali Magrakvelidze, Ninm.Chamiashvili

d.Magrakvelidze@gtu.ge, nini.chamiashvili@gmail.com

Georgian Technical University
Summary

Monte Carlo modeling is a useful tool for analyzing risky investment projects. If the variable Y,
in which we are interested, is a complex function of several other undefined variables, then the
expected value of Y is usually not equal to the function value for the expected value of the undefined
variables. The danger of using Monte Carlo method is not the probable nature of the error estimation,
but the fact that the probable error of estimation occurs more often by considering the properties of
random number sensors that do not actually occur. In the paper within the framework of reliability
engineering and risk assessment we present fact, that despite a large amount of work performed, the
Monte Carlo analysis which uses the calculation of the probability density function is still limited. An
alternative to this limitation is proposed - the use of phase numbers, which is advisable when solving
extremely uncertain conditions, i.e. when statistics are not enough and people are involved in

obtaining data.
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BMOI¢0HBYdMEo dmgergdo CAD/BIM ¢gdbmenmyosdo

DmEsd 3030599, 90bs JHobEgosdzowo, 3ob@eby s®B35dY,
905 JOHobEHLOSAZ0W0
z.kiknadze@gtu.ge, e kristesiashvili@gtu.ge, vakhoarchvadze@gmail.com, Lkristesiashvili@gtu.ge
LodoMmmM39wmL G9dbozmmo wbogzgdLo@gdo
®9bomdy

30JoG9dBHO-b58d9690m Loddosbmdol doMmOMOEO B0TEEGds FoMgdml (BoMmM 4539d0m)
309m393900L (56M50sOHGHM 9bgMgBH03ME0) 5009335 VIM0 3oLbol 45398580 49Mmobs@gds. Imbogrmbgo
0 6350Bgdo dLsdsdolmds IMs35wo s13gdEH0m dgodergds gobzobowwmm, HMIGMogsd sMLYd0m0s
0900MEMEMA0YOH0 S 3H9dbo3MMmo, oLEBHMMmOMO ©s WMR0IMNMO. MI3bgmds 89-4 BgdbozmMo
0930300l 93mds (Industry) s®JoGgddndmer bsddgbgdwm Fgdmgdggdomo Lofs@mdmm bygmml 9.§.
0bxgm®ds30mwo 8mEaEo®gdol BEGBIOEL LMogsbMBL, MHMIEOL BFMYsE0dgd05d0 BMMTSE0BIdIMO
9ol Gl F99bgds FoMdmagbowo LGoGos. sOLYGdI0M0s, MM 3MMm9JEH0MmgdoL 53EHMToGH0BoE0s
0900mEO-365305¢Mo  Joamds  dyMmTsmgmdL 00530, GMI  3OMIJBHOMIPIOL  53EMTSGH0DBOG0,
™33030Do30s 96 o60bowgds, HMYMOmE 1M300030Dsbo - LadMmgdB™ ©™3MIIBEIE00L BMGT0MYDdS, 5539,
MM 3 356300050 930L M3EH0ToWMMO, M3JM30490 JoMm35-969x 396G MdOgdEHOL Labogmabarm zozwol
939> 9(H93%Y.

1533%6dm  Lodyggdo: ©0bsdomMo  3OHMyMsdoMgds.  0doGo3owmo  dmgwotgds. CAD. BIM.
0L3MIGH0 3501539 BHOIO r0YO0. M3EH0ToEIMHO MBOBOIs30s, 30IMYIGHOL FoMH M35, BEYMSO Fob30mMMYds.
JavaScript. gsbfo6dmddbe.

1. dgbsgsgmo

304039dGOM-bs8d9bgd M FgMPOMEMY0s s 3M5JGH039, MMmAme3 Halo LG Fglsdsdolmdsdos
93mgob Ls8g3EbogmMm-39d60376 2956306900l EMbYLID s LMW G -93mbMTO3WO S 3 EHHYY-
0©YMMA0E [4mdolmsbh. 59 3HMBEGIoL OLEHMMO-EMY03IM0 s139JEHJOOL 35M3MJLEo BoyBIYJOO
50 356MmbBMmTogmhgdsl, Fbmem 59330390, 0935 3303™M390L JobmbBMTogMgdols s dg8mbgzg30mMdOL
209m3e960L 1396mIgbol 456;30050.

5650900039 3565@0dol dmdbMHggdo dbges ™Yy 0K IMOIE, HMI 0bEHLGHMmow (GHodowm)
399690@Mdob 93mdsdo 0MgdE0Eo (MBR0E0SWMMO) benmasbo sy J0gHEs: F060TsErMo sbsbatxgdom
3ogdLoBoe®o 9839dGHob Jowfgzs, bewm Lsmfiygdm FgMMEMEMYOMH ©EIOIMWGdgddo (Hg3mIxbs30gdd0)
boBpolbdmeo  ogm  3mbBLEGOHNMI30ME-39335MgB0MN0 356539 BHEMd0L,  LEHOHMIGHMOWwo  gwgdgbdgdol
Bmdgbzs@ Mol 806000BsEool 35BgamMomwo dmnmbmgbs Bggmmgd®ogo dmgzwgbs oym. ovy 3o6M3z9¢
990mbggzedo wstymgomo gdmaonmo 89xoLgd0sb  dbgeos mogol 99353900  (“3OMmBsbs3s®), g,y
3900bg93080 3305450 Jd0m FoJOMEo 3H9dbozemo GHamdobom - ,Lod3X0FGOIoE0 , B3 9MBI0MI©
56 6508b53L M3E0do ML 930bMmB03w9M-0509053H03IM0 Fo3gd0m.

2. 3060050 bsffogro

3d9-XX bo3zmbol dmerm fargdo o XXI-ob @sbofigobo, sboseo @Egdbmemyogdol dgbfsgwol dbGmog,
500580565 15d3056MdsTo I35 RIMMZ690005 s 0bMZs30MGOOm F5TMOMBY3s, 5053 OO 39ML3gdG 03
©MLsbs 5658900039 G9gbmemyogdol abgmyzol 3HMELL. gb gbgds y39wsBy 9n39dGH06 bogdosbmdols
L3gHMGL, OHMIWIdoE YOOHMB3gWYNzgb 3HMEMJE00L dsBoMBY godmEsbol (3.0. MJooBsE00L 35Ol
3900300905, ol MZOMPOMGOMEgdOL Fgd30MHJdL s baMOLLOL 5350egdsls). Lodmermm Kxsddo gl 60odbsglL
330056 FoO35L-0969%836GL 3MM9dBH0MFdOL s FoMdmgdol g@Eedbg. 989698mdol LygMmdo sdsl
9aLobm@gd0s6 CAD, CAM s BIM bob@gdgdo.

MROM SOOI 993Dy 00900 ogm Ggmdobo CAIIP. 58 LobiEgdgdol 60dzbgermgzsb 3d3mbgbdl
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§96080503965 49MIgEHM0E0 IMEYX0©MHJds, GOl Logmdzgw by 0ddbgds 4Mex03w0 MIIgbEEos,
bmMEogegds md0gdGHgdolb  LEHOWIBHMOMO  5390MEgdol  3MBEOMEO,  LEoEWMLEAMIGOM S
Lo3MmgBIbEIGOM ToboErgdo (8gmabbdgds, sdBHI0(3go0L, M350l s LETsM3gEH0bYM bgd0sbMdsd0).

50b560365300, MM MG OO 2566700l JMHM-gMm0 X MRl 13300830699M0 (3039MHdMEMOO)
2390©5ddbol 3M0b3o30 396 2s0m3094abgom gq33sMgd0m0/3MbLEHMMJGomwo gargdgb@gdobs s LEGHMMIG-
6900l 5153900 (LYBMIE0ToEOO, M3G0TSWMEMO) 3561509BHMJOOL oL AJDS.

608560Md 0305, ®MmI CAD 353939030 3bOHOEOL (Hmym®i 36:0doE030L) 99dmEebsd 3GM0bzodmwo
L5300 905 29560bs ,l50bE MLM® B500985G 032100 MdOYIBHIOOL (Bmbozgdms BB, doMX IGO0, L3Y308035309,
9JU30x03530s, Lbbgsms JmMol - 2496EH0L ©0saMTo3) Mm3gMHoMIdOLS. gl A9MYIMgds, MY sOLYdW
L5300 9090mab (OLE ¢gdbmemyos, HIPERLINK, DOWNLOADS) 9605 030 585600090l 360HmaM53w9w0
35393900b 359mygbgdol s 0bxzm®Toz00l goizmols dglodwgdemdgdU.

B396 Tdog® TgbOmergdmwo CAD 353930l 9339309, ©F5GHIO0MO  FOMYMmTMo  353930L
0509985390000 5 BoGZ0OMNZ0m, 507039 HWIO-Lsddgbgdm 3MHMgdBHol Mm3E0doBogool - gbgxdgbEol
LEOMEYMROL GOGHMNO ToROTOM0.

3obbowmmos ,Allianc Highline Thbilisi“ 996md0b  gobool Imfymdol  360dGH03mwo  Bs35womo,
LoFMBE M LFYFomGdOL M3E0To OO FoMHMZOL MZoELOBOOLOM (bob.1).

30)330500 ,,30:@365 @ooso"b 333538063 36)(03500 asol.»@nb
dm3ot 3303301) boaaaomsbo

8Mmyzamaybigogmn 3m83emydbo "semnsblb donmanbn” (Alliance
Highline) bagsmozgymmb eymsdamagdn, cmdomnbdn
8d6g09Mg 3fhmpdEos, MmBgmbag ©)30mm3gMnmo 3m83s6ns
"aem0ablb xaumn" (Alliance Group) sbmfgngemgdl.
2dbsmybogmn sfjndoddnmob 8jmby 3md3emgdbo
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n n
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j=1 j=1
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9H0-gM00 fFobbsgolimzgol 3mb3HgGHweo dsgyomomo:

¢ 33999905 Bogdol 6mdgbzmadm®s Log®mdggdom (LA): 120; 125; 130; 135; 140.

® 3515 DBY LodMbEHO7M Fobbogol Logsbg: 400110

¢ 99MBgmE0 gogdol 3mddobsgos (LA): 135; 135; 135.

¢ B58mlsFM9ger0o Bmds owosb: 4 13,

3900930, BdBH™OM035, LsdMbGgM 39adol 3083w 3OMEGHMEGH030s, MMIgEoE dgodwgds ogml
299099698990 (3083MMWHE, FMOBOINWO® S IMTs35¢d0 3D HMdMEHOo &gdbmemaoobmgob.

3. ©s133bo
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LabogmEbem 3030l yzgms 9@s3by.
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FORMALIZED MODELS IN CAD/BIM TECHNOLOGY

Kiknadze Zurab, Kristesiashvili Elina, Archvadze Vakhtang, Kristesiashvili Leila
z.kiknadze@gtu.ge, e kristesiashvili@gtu.ge, vakhoarchvadze@gmail.com, L kristesiashvili@gtu.ge

Georgian Technical University
Summary

The main purpose of architectural-construction activities is reflected in the adequate response to
environmental (in a broad sense) challenges (not only energy). Expected or realized relevance can be considered in
many aspects, of which methodological and technical, historical and logical are essential. Today, the era of the 4th
Technical Revolution (Industry) in the field of architectural construction and creative production. Offers an
information-modeling standard, in the formation of which the role of formalized models will be addressed in the
presented article. It is essential that the design automation methodological-pragmatic approach lies in the fact that
design automation, optimization is not considered as an end in itself - the formulation of project documentation, but

as the optimal development, operational management at all stages of the life cycle of the object.
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1. dgLsgsgmo
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2. dotomso bsfjogro
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063 9M35gd0, OMIIddog dmmbmgzbgdo o6 sOLYdIMBL. sbgmo FERMTsMIMOJOOL sOLYIMBOL  Fo@owo
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2396500 gdmeos (gbGowo 1).
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1. 306m305¢rM0, 56 dgMbmEol EHodol 653500, HMIWolm3oLsg ¢ < 0, dgbodsdobs ny = f—: mbo

0ymb  ©s©IdoMO, dmgwo Gogbgo. 85806 A, (i) = (ny — i) (gk). 9 M L 86093690 mds  Fggbodsdgds
9mdbdsGdgdol 00 MomEgbmdsls, H®MmAGE0E 49BLEBPZMI3L Lss®bm MHlMEOLBY ImmbM3BIdOL b35L, brrgrm
Yk = —Ck — 5OHob 900 dmdbdocmgdewol doge d9ddboro, dmmbmabgdl dmMol ™ol 9dldmbybzoswido
2906550gd0L  35bmbol  3oMsdgEBMo. dIMbmEol BHodol Bazsolsmzol k-mGo 65350l dmombmgbsms
05J085@MHO HoMEIbMds, HBMIgemog BmdlobwMmgdol 3GMm3EgLdos, 9BMMEME0s Ny LOWOEOm. dIMBMWOL
3030l b5350080 dmmbmzbsms 999mbzemols 063 blomds dzoMgds ImdbobrmEmadols 3Gmiglido dmmbmabgdols

50m©bMBOL BOHEOL 3OMIMMEFOIS. Ny = If_;‘

2. 3995Lbmbob Bo3ooLsM30L Mbws LMMEYdMPIL 30HMds ¢ = 0, 35906 Fmmbmgboms dgdmdsgowo
6535000 06FYBLOMdS  2obolsBLgMgds Ak (ix) = Y LoEOEOm. 3999LMboL BHo30L bs350 FoBdmogdbgds
MLOLEMWM HoMEIbMdOL IMIbToMgdgEms sMLYdIMOOL Fgdmbgzsdo. gbsos sbge dmgerdo, Fgdmbivyen
dmmbmgzgboms 063 gblomdol booyg 56 0d69ds sIM3I0YIYO. 0TsDY, 03 Mo MOMEIbMIOL ImmMbM3gbgdos
339 9009390 dmdbobwymgdsby.

3. 35L35¢00l Bo3500LIMZ0L, 64 MoMYMBOoMO d0bMB0sE MO Bs3sEOLIMZ0L, Mbos ©s3MT3sm, HMA
n, = f—: - 5M0b E5IOOMO INIO HoEb3o, bawm ¢ — ymz9wmz0ol IO MHoEbgo. 35806 Ay (ix) = (1 +

ix)Sk OS5 Vi = Gk.0mmbmgbosms Moabgzol 2sbsfowadols sbgmo dmgwolsmgol, d9dmlwwo dmmbmgbgdols
6ogbgzo 0BMmgds  IMALobMEGdOL  3OMmEgbdo  sOLYdMEO  FMb™3zbgdol MoEbzol BOILMLE gMmo,
30650006 Jugeob Maly®lgdmsb d9Jdboeos dmmbmgbsms Hoggdo.

“d9B0-3995Lmb0-35L35¢0L”  BHo3ol  655350gd0L  GOMNMIOMdOL  2odmygbgds  BJLgBMI8030L
090580 ©53530009dos gdmbyero Inmbm3gbgdol b6s35gd0L IHILOSMYGOOL TglodEgdEmdILMSE
9Osbgygddo as0mbos@emo Bozsol 0bEgblomdols s d983F0wMH™M3900L (oL3YMLOOL) 3MgR0E0gbEHOL
399myg9bgd0m. k-M0 B335000LsM30L gl 35(1599GH M0 503608bMm™ aj, s Z;, Tglsdsdols.

©5399035m, ®Md dgbobfoger ImobMgbsms bogool  dmdLabwMgds bmME0Ywgds 3991030
5000qbMmdoL Lss®bM MLMMLYdOL Fmbg sObom. M¥) P; — 560 i-9MH0 Fmmbmgbols dmalobwydHgdsbg domgdol
LEHOE0MBIMEOO  5EdIMMBS, 5806 FmmbMzbgdol Tgdmbgarol a, 06GIBLoMds ©s 2,890 F0oEMHM3xdOL
3M95803096GH0 2oboloBMz™gds 89900980 36Md0o gosdmbobrmwgdgdom:

ak=ZiPi

i=0

1 (o]
Zy = i (Z iZPi - ak2>

i=0
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99903535000 B35000LsmM30L FgMBgre ImEgedo 4sdmygbgdwyeo 3sM53gEHMOL MM0gMMNZI300MJOS
d9L5dgdg0s FodmbobIEgdgdoo:

Yk Mk
a, = ) Zy = ;
M — Sk Hie — Gk
Wy = Pedr Hi (2 — 1)
k Z Ck 721(

Loo3 Ug = 9O0b k-6 6535000l dmmbmzgbols dmaLabvMgdol EO™ML 9Judmbgbosww®mo gobsfowrgdol
396mbob 356509 M0. d9MbMEol 6535000Lsm30L z, = 1 319bMbol Bs35oLIMZ0L z;, < 1 S 3sb3oEol bsJool
d90mbgggzedo z, > 1.

3. slizgbo

»09MbM0-3256Mmb0-35L35e0l”  BmEYgEol  2sdmygbgds Fmmbmgbsms Fgdmdsgswo  bs3solsmzgol
3393093l Ldw)oegdsl Jobgobowmm B3Ol 35MsdgBHMmYdOL LolvGzgwo 3mddobsos s Tgbodsdolo
39L5dgdgE0s Moo 6535000l M93mBLEMYIE0s LosMbm MHuMOLOL JMmmbMzbsby MmO 3sMsdgBMol -
6535000l 06 gbloMmdOLS s OL3IMLOOL 8b0dzbyEMdIdOL Logmdzguby.

OB gM5EMGs — References :

1. Stepanov S.N. (2020). Basics of teletraffic of multiservice networks. -M; ECO Trends (in Russian)
2. Costing and Pricing in a Packet Switched Environment//Telecommunications Policy. 2004, Ne28.
3. Stepanov S.N. (2015), Teletraffic theory. Concept, models, applications. - M: Hotline - Telecom

(in Russian) Davies G., Hadzt M. Kelly F. Come the revolution-Network Dimensioning Service

CHARACTERISTIC OF MULTI-SERVICE NETWORKS AND POSSIBILITIES OF
USING CLASSIC METHOD OF TELETRAFFIC THEORY

Bzhinava Elvira
elvirabzhinava@gmail.com
Georgian Technical University

Summary

This thesis present, analysis based on statistical data obtained from operating telecommunication
systems to determine possibility of using well known methods of teletraffic theory, i.e. perceiving all
request flows as homogenous. Priority is given to Bernoulli — Poisson - Pascal model, this model allows us
to consider existing combination of parameters for request flows and reconstruct real flow based on flow

intensity and dispersion.
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»503530 B3oMagols“ dmegmo 39660 033m3030L dobgz0m:

»B3bgdfoxm, 0bEMLGHMOs, 53509d05"
WS 353539, 15356 wmdobady
|.papava@gtu.ge, t.lominadze@gtu.ge
LodoMm3zawmb @gdbozm®mo Mboggdlodgdo
M9bowmdg
008@0bsMg  LEG0sd0  obbowmmos bsdo obLEOGWEooL: Lobgwdfoxm, 0bwduBHmMmos, s3509d0s -
MO0YIO65dIOMIMIOL  2obMLsHBOZMIWI®© OO OHMwo s Lsbogmabwm  36033bgwmds  Bmymds
006509000039  LoBMYsE™GOOLmZol  Tob  YmM3aWEPONH  gmgsdo, sbg3g  LobmAsMIdoL  LsdmTsgerm
396300056900l YOHMMMgl s MIBoId3zbgemgzsbgl 4BsBY. s50bo BB LEHsEH0s80 WOHMOYHMbITIOMIMdOL gl
B0OIs 456bowrmwos Hmymeg FoObweol FHowdo, slggg Fo9mFMHowos Golo Lsdmdsgerm 4s630maMgdols 3Bbgdo
©5 bgo3900, MmEs 9JudgHGgdol sSBOHom s MY3mI9bsgo0m oo Wbos 3Jmbogl 9.f. .mombdsgo
B30MSWOL” Bs3MYsEr0dgdsl s Losg Bgdm °0bodbrer Lsd doMoMsE 0BLEOEHMEONL ©sgTs®Egds Igmmby -
mdb003bgmz569L0: Lsdmgoeadm Lobmysmgds
15533956dm Lo yggdo: Lobgwdffogm. 0bEMLEMs. 53509d0s. bgrroligegds. doBbLo. MboggdLo@g®o.

1. 99bsgoemo

A59905Mmgm mboggMlodgBo“. 3966M0 033m3030, 3OMEILMGOO  bEGIPFMOEOL  MBOoggOLOGHIGHOWD,
§o6800y9bL ,Lodgfomdgm mboggdbo@gdoL® [1] (The Tale Behind the Triple Helix: An Interview with Professor
Henry Etzkowitz) 9m@gwb, Hmam 3 3sbwbl 30@bol 93mbmdozol 4s8mfi3g3sbg o BHrmymdE Mboggmlodg@gdol
399030900l ©039MLOGOISG00L A5sFMOL Bsl. 59 dmgwol Bs®Bmdo mboggmlo@gdo bwgds Fomdmgdol
396¢H0, Losi G00mgds 3MoJBH03Mwo 3MmEbs s dmbEgds dobo 5JGH0MMO BsOM3s MYaombol LemEosww®-
93b6m803mM0  29630005MGg30L  3BMEqLdo. bmmem  3MOLEIMNIZMGOMWId0 bgdosh 3HMBLoMbowgdo oMo
dbmmE L3gE0SWoHoMYPIME LBIMHMYdTo, 589 bywddn3sbgmo 306Hgd0, HMIwgdoa Jdbosh sbown Lsdmdsm
3QA0WOL.

2. dotomso bsfjogo

5659900039  833g39Mgd0L  sBM0m, b03gMLOGIHO SWeM Mbs [oMmBmoygbogl Bo3gBHOw  ©o
LobgEdfogmbogeb 0BmEwomgdme Logmagl (Robzomsmadwe 4399bgddo sbgg sob) 39660 o33mzoEo ™sz30L
b9dm 50bodbme bsdMmmddo, gbgds LHmGgo Lobgwdfoxmml, MboggOLBo@gBIdoLs s Fo®Mdmgdol, by 39Mdm
LgdBHMOoL, 3F0OM MsbSTINMIXMBSL S YYOHMOYHNJIGGdL [1].

LSBMYSPMIGOOLMZOL, OMIWOL Q5BsMEGOOL Loggrydzawrogss LsdgEbogmm 3mEbs, sTsboliosmgdgaros
603960L0FgBHIOOL obMLsBM3IOIO© OO OHMWO, MHMIWOE M9BsTIOMIWMBL HMAMEOE doBObYLMD, slg3g
baobyzegdsbomsb. gl Lsdo  0bBLEGOGME0s (9960390 LoG GO, d0BbgLo, bgolmgangds)  doolidsxgol
MOHMOJODMNIBITIOMIMdOLIGD,  bmgrm  0bmgsgow®o  3mA3mbgbBgdo  Fo@dmodmds  Lhmego 90
MO0YIONJIGEIO0L boxbg @s 96 Lobgwdfoxzml 0bozos@o30m. GHMsoEoYI Bw6309006 ghmo,
000MJMNE0  0bLEGOGHWGHO ©F5EJPOM Mo30Lmo3BY BofomdMog 0gdL FgmEol ML, 0bLE0EWE0gdO,
O0ImgdLsg  9gmdwos  89obOvgemb  oMs  TBMEWME  GHMOOE0WMWo 8630900, 0bmzgs30gdOL  Imegzmgl
0gomrmgdo 3393wobgds. 3gbMo 03330308 Jobgz0m, Lsddsgo L30MOWo FoMIMoEybl 0Md0E 50TMAYBU,
(65b.2) 306506 Bomgwo bEgds 0bmzsgom®mo LolEgdol, Emabos MmMAsBoBALs s 93mMLOLEHYL TGOl
30M5geadol  sMLYdIMdS. b3 bsmgwo bEgds MMI  sEogdgEos ImbEgl ,L30MSEOL*  FoE3gME0
303mb9b3H 900l MYOHPOMHMEIMI0EIOgdOL 350HTIMBOD30s s F500 LEMIRZs LogHmm Jobboliszgb.
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0bmgsaonHo 3Hmyjdbob Llogmabenm oo QQDb’ al)(*)(BQ)O(Y)b 86)530@0 jBSSSOb 030160)60301)0)301)’

0053500 459m§393%  9B9IGHMO0, bsgombswyHo @y  5d53-
/’ ©OMMEO© 0bm3zs3009M0 LobEBYIJOOL 5290, Limego 306MH39w0
sbgmo  LobiBgdgdol dgddbs odgs YHBo®IsBs6 LmEosw® —
093MmbmBogmem  0bmgzgs3os®, MMIol  Mgse0bIdoL MM,

$

t

133830 b3omoero
033HMMgdds 4980w)dzgl wedMogo Lyggwo bodwmdo. s3sbmsbsgy,

g DovEke O0AmOE  dmbomEbywo ogm 90350 50dmBbs

sbydfog 993000900 5OLYdIMdSE. Foa™sd, ovbgogs HoMdmdmdowo

gpoaroagee 09039 DYOOLs,  Fobryro  Layzmbob  soslifiergerol  deagomb,

393MOMO0MdST  oMToBHgdom  gobobmMmEogws  Lbgasbbgs

B3bsBo 2. bs83sg0 L30MIEOL FmEEOo 0bmgo3099m0  LoLGYIGOOL 93900l dogBg  LoobEHgMglem

99u3960836¢gd0

3b65¢ma0mHo  9mgwabado  3005MIds PYIYg, Fogmo  Fbmgwoml  Jslid@sdom.  J39ybgdolimzol,
MHIgdog 399Mmmdz5996 LmM30wlL 259MH05bEbIb 0bm3zs30MG 30ddo, bgardobsfizmdos ggzgus Bolivgns
OHamO 3 FoMdo@qdmeo, s939 Fo6035@gd9w0 bJ80sbmdIdOL Fglisbgd. msgzol dbMog XXI Lywy3mbol slishyoldo
500 BsgombscrMo 0bmzsgomMmo LobGHgds A530Egd0m 5300, 306506 [fobsdm®mdggdds w339 sBw9dgls
ALGBomb bE3NMNIGO FITMEPOEIGDS.

0bLEHOEGHME0MBIMMO MNZoELIBOOLOM BogombowMo 0bmgsgom®Mmo LolEgdgdol sboggds© 99930wgdYE
300MdsL FoMTmoagbl bLsddogo L30MsEOlL doMmOMsEO IMbs[oErggdol MMMOIMHMITIMI0EIdIMEGDds, 39MHDBM:
00BbgLoLYs, MbogzgxMLOEGEHYEHOLS s LobgdFozML BoMMIMEIMBL. 56 SGLYdMBL MG MmO Boswomo dbmgomdo,
Mm3s BogombowMo 0bmgzsgom®mo LobEgds 9B39JEWMo© Imddggdl bsddsgo L3oMswol 3HOBE3039AL oMo
53 Y399Hg 809356M05: HM3s MbogaMLOEYGHJOO0 56 00YymBqd0sb 58 dmgzwgbgdol 39b@GH®do.

MB039MLoE9GHJO0L 360d369wMdOL 255b5c0BYds doEBgE ToMEH030, 1930 39305HMGOM MHMI TbMmEME
3o sbMEs 5053056900l  dserolbdggzomss Tgbodergdgero sHswo 93mbmBozol s3qds. SLgmo  sbowsbM©s
550006900 30 TBMWME s FBMwMnE b039HLoEYBHIOT0 Fm0dg3908056. »30M3ggl Yymgzwobls, LfimMgo
boasbMEqddos  LsFoMm 08  OHgbOLYdOL  3mb3gbGHMmoMmgds, MHMIadoE  Lbsbogmaberms  0bmgsgom®do
3639L900L 25630006Mm9d0bsM300L [2,3].

2.1. 1533590 L3oMgrol dmEyergdo FsOlvmosb

095 503mb 0bm3530M0 LoBMAsMads Fobolfo® sGRyM GgbaM35309000, dmbEgl dolbo LEWwo
0bMmEsE0s, ©s 53 0BM300L 300HMdZdTo Tmebghbml Abmgwom Fssw@Hgdbmwmyon@mo  3OHmEI3ool
M©ogLo b5fowol MBOHMBlgwymas, 13039 JoMEbobmgolss 4obfomveo [2].

»2I30b6Hob™

6ab.3. 1ddspo L3oMagmols Imggero ,3dobfob™
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159do0L  L3oMseo ,wdobfob (65b.3) Fmgeoml 356300sMHYOMo  J39ybgdolomgol w339 JmGgme
§oOlmedo sMBs. glss 39H0MEO, MM LabgEdFonm Ms30LmMs3d0 IM0EI3L 0BMLEAEHMOLSE S 5350BOSLSE.
1533590 B30MSWO ,,3md06“ (bsb.4) (Fo@Bo@gdero BLMBEOMLM3Z0L, FogMsd Lods@m3zgEmbmzgol Lsdfbommp g
09356090 30006M9dss) BHMEs bobgwdfoxnm, 93509305 s 0bEMLEMOS JMHMTobgommsb dFoEmm 3ogdo®mdos,
00050 9OHTobgml 56 3390096, 569 56 0FM9d06 gHMTsbgmol gmbi0gddo.

~pmdob™

B9b.4. 1533sy0 L3oMsEWO ,,9B806“

2.2. bgeobrgegds, d0Bbylo, MboggMliodgdo gl s
dobo Lsdmdsgerm 3gmldgdBogs

L53do0  L3oGMogrol Mo L, (65b.5) glss ULodogzg o0bbEGOEGHMEGHOL dFoEGmM 3538060, MM
MOHM0JODMNBSFIOMIMdOL  3OmEgldo  bgds oo mbs3zgms s 0gdbgds  3MEsdMEMSE0s, LY
boMEogEgds oMo FbmEmE MM00YMH0MbsFIOMICMd, 9389 JMmTsbgmol BMbEogdol Tgmogligdse.
LHmO9© 99 25000339000L 969oendo bm®E0gw©gds 30000 MMYboD309d0L FoMdmTmds, Lo §odyzsbo
MO0 9Fomsgl Lobfogwrm, bodgsbogmm 0bLEOEGHME0OL, MoYbsE LEdMos 0bmzsEowM® goMmgdmby, Lowsg
$5893560 HME0o ¢FoMgL sHowAsBOMHEIOL [3].

©0goLbsm30L gdudghGHgdo odmhmdgb mv Mo 0dbgds bgswr s Bgy, 9697 3MEWsdMMs300L Mo FMEIW M
33996905 dgbgds. domo sHBMH0m J0300gd0 MMbTs0 L30MOEIOL IMEIWD, (65b.5) 96wy M339 IMsgscyBOL Babligbgd
bsd 0BLEOGHYMAL Wogd53Jds Tgmoby s MIb0T3bgEM3zsb6gl0:  Lodmgsaagdm  Lsbmysmgds. Lodmgowsgm
LoBMA5MYdS - OHMYMO 3 J0MH005O 8MTbTsMIGOIE0 53 3MWSdMMSE000 FJ0MIOIWOo §3mbmTozm®mo Fo®dodgdobs
5 9306m303MM0 gob30m69d0bS.

3. qsli33bs

29630bogm, Lsdo 0bbEHoEMEooL: bobgwdfonm, 0bJuE®mos, 93509305 - MOHMOYIMHMsbSTIOMI™BdOL
Mo s Lsbogmabem 3603369wMmds HMymM3 1565090MM39 LEBMYsMBdOLMZOL dob Y39 VOE Yymesdo.
§90m3396M00 oo Lodmdsgwm 25630000M900L gbgdo s bgw3zgdo, Mol Loxwdgguwbgs 99309w9dsgzgo 9.9.
»00bT530 B30MSOL“ BsdMYse0dgdol 00Ys, Loz Bgdm s0bodbrme Lsd JoMmOMs© 0BLEHOEM(305L 9o gds
dgemmbg - Lodmgosgdm Lobmyowmgds
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B9b.5. 533530 L30MIEO ,,EPIL“ s MBI B30I ,Bgy“ - Fmdsgwols 3Gmabmbo

M wbdpeE

wodgModds - References:

The Tale Behind the Triple Helix: An Interview with Professor Henry Etzkowitz
https://www.stanford.edu/search/?q=Triple+Helix+Henry+Etzkowitz&search_type=web&submit=
https://www.leydesdorff.net/spp98/

Shamatva L. (2014). Triple spiral. https://www.youtube.com/watch?v=eOxmtErmOIA

Henry Etzkowitz's Triple Helix Model:

In the current article three institutions are discussed: the state, industry, academy - the infinitely great role
and the vital importance of cooperation for the modern society in its daily life and for the most difficult and
important path of the future development of society. This article discusses the form of cooperation, both from the
past perspective and it also presents the ways and visions of its future development when according to the expert
opinion and recommendations, the formation of the so-called "Quadruple Spiral™" should take place, and when to

State, industry, academy
Lela Papava, Tamar Lominadze
|.papava@gtu.ge, t.lominadze@gtu.ge
Georgian Technical University

Summary

the above mentioned three main aspects, the fourth - the most important: civil society is added.
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U5®5930 29005b0l 3356M5¢3)gd0 LosgsGmggemBo s 3smo
356030l LobEydol oBsobo

bOgo3M FMAMESdg, 05956 WMTobsdg, Bo0050 BoMLOIZ0WO
s_gogoladze@gtu.ge, t.lominadze@gtu.ge, m.marghishvili@gtu.ge
Lodo®mz9wmb ¢gdbozwco wboggdLodg®do

Mobonmdy

2396bowMos  ®3003MABobMHGdOL  BHMBobogrgdo,  Tomo  Lobggdo o godmygbgdos
Logdo®mm39emdo. 53980905 Fomo 4odmygbgdols Use Case dmgaro, 099 OHmame d90dmgds Fotrodstronml
00685370990 45@obOL 9OH0 30630 9EME0 oo omo, dslido d9dsz3swo 1sbd0dwY3MeEo doBbYL-
30HmEqLYdom.  M30mIMALobMdOL  FgMoboggdol  Foemzol LobGgds (TMS), GMIgELsg  oJ3L
9dbs399m5 B5BoBY TYSMGOO ToMEH030 0bBHIORIOLO. F9IRO® 0dg3s dmdbow glodwgdEmdU,
™3 59 LobEgdol 398z9MdOm 5™ FH0390) 0dbsL BHYMHT0bIEGdOL OLEBEOMMO  FoMmgs. 1939
Jomndg  JQLOMWIOMO  M39M530900Ls O R9IM0Eb3gd0L  dmboGm®mobyo,  GH9MIobswgdols
90gM3sMHgmdOl MR0Mgds s Tgbsdsdolo ow@®msaos. B39b 8ogd LGsGosdo sofigMowo TMS- ol
3083mbgb3Hgd0lL gom3zsolifjobgdoom Galiadwmgdgeros, dsGm30L LobGgdgdol 9i39dE0sbmdol goBMs.

1553396dm Lo@yzg00: LHOOR0 250HEOL 53550, GgMdobocno, dsMm30L LobEgds TMS (Terminal

Management System).

1. 39ls3500: 0300dMlsslisbrMmgdols GgMdobsgrols
296300050980 933900

3060390 303m3mdLob M gdol GgMmdobswo 8qoddbs 1977 gl owobmobol wbogg®lo@gddo
bA9bEOL Murray Lappe-U dog6h. 3mb6@gb@o 89Jdbowo ogm PLATO 3m33099@&HgMwe bol®gds®y s
005600905 MBLIM0BOL bodrswgdoo . Plasma Display Panel 936560 30639 d90ddbs ocrobmbiobo
»60390LoGgGHTdo Donald L. Bitzer -ob dogé. 53 G9gMdobscol 053006 gfimogdmos The Plato Hotline,
MmIgos  LAHMIBGHIOL  LodwYoEgdsl  sdwg3zs Imgdgdbso Fowdgdo, )35, B0TsMMMEgd9dO
533MOMLOL  296M0ggd0,  ©TsBHIP0M0  5JBH03MOJO0 s  3OLYdO.  GHYMTobogdols  JoM3gwo
090353 gdo Jugero 459moygbgdms 3mIgHgoro dobbgdolmgol MGmdgwoi 1985 femolsmgol
399935 GG 5LgdoLm3Z0L. 06 Mod30vo G9Maobswrol oBsobo dgoddbs s @sdMdsgws By Video
Inc -ob doge.

306390 JB9wo dmo33s 600 GgMobsel s InTHBsMYdYEL 5H30s BobLOEIol 89339000l
Lg®30ULL, 3500 Gggdemm 59MB0sc LELMZ9Wo BgbLEIYE0, BJMO, BMTs s 5O DBIZ] FoOGHOOm.
000L 9900092 GHMobbodzos 0pBo3b90dm©s  Florsheim -0l 890636 goddo. GHgMmdobswo, Gmymds
3mfigmdowmds (903mOH™30m304GJM0, godmdlobgzgumo 93660 s ,06LdM0b0 ) s3MM9dBHgdMwo oym
ByVideo-U dogé 95906, Gmglsg Bbgs 30003mbgb¢gdo Gmamemogss: CRT, floppy disk, printer, keyboard
and physical housing dm{jm@gdmeo ogm bgs 30d3560930Lsb.

1991 gl 258mBbs 300390 06 gMbgE ol Jugwdo bs®mwo 3ndgM oo @Ggmdobswo. 1997
P0ob @sofiym bogeFMm dodhmwgdgwro dabgzgMgd0 M3MABODI(30900LMZ0L, MMIgEmsE LM
00 B9®30bogdol 200mygbgds, Bomm30L BHoMYdMs Labfogarm bogdmblEMogom Lsgwgdgdo [1].

2007 Hgeol dmbs GH9mdoboegdol odmb@eggds 306Mx 0600l d@sEol 31 m3sE0s®y, Lowog
dm (399990 0ym 3563900l dodmbogs, ®¥93s, FoMIMBHIO0 300JM GHMJd0 s bbgs. 30mL3gooL
2396003L90s s0figm sbgzg L3zgMgddo 99b0d3zbgd0olL FolomOMGdMs®. ©M®I3BbIwo EHgMTobowgdo
033900600 56Lb3390wos d39wobAE. olobo M30000MALEBYMIBOL BHIMHT0bIW B0, JOMHOMSPI®

999dGHOMb0o s Fomo Bobgs ymgzgar 1qbol bodoxbgs dglsdergdgero.
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2. BHgMdobsegdo Logs®mggermdo

Lodommggermdo LHGsx30 Ro®OEb3oL 935M0®gd0 MdYbodg farol ffob godmbbos s doerg3g
90103M35 303WIMHMDS. L ©9339 doHoOBY 5300g 3nT35605 M3gMH0MYOL, HMIgoa ImdbToMmgdgl
1530 gdsl 533l ImbgMbgdMwo ©s M3gMHGH0o ADom FobobmmEogwml bbgssabbgs @odol
23909bJd0, 1) Mobbol JoaMmoEbzgdo. MMAMME 33¢g390ds sB39bs Lads®mzggarmdo 3mb3MM9biool
BOHBB gOMo©, L{Gx0 Bs@oEbzol 53560539000 boMygdmmds 1s305MmE F93M(3JLJOMWO J39359.
0bOEYds  FgImmzsHgdMwo  bgM3z0Lgdol  IMOZoWRIMM3bYdsE —  TmEgINE  9BHe3Hy 339
d9lodgdgeos BHMsxo Bs®oEbzol 935M0@gdom 965 dbmmm Bb3salbzs G030l gosbsbawols
23905bs, 099 bdMTHAsMYOM dosbliol J9gLgds, 56599 J39wdmddggdsdo dmbafowmadss 3o.

003053003910,  MMEIBs3  GHYMTobogdol  Jugdo OO MomEabmdom o6  0y3zb9b
360HM35000960900 BsMmmbo, obobo GHgMIobocrol 936M96BY 353IaMMOIOIE 9O 0Ym IYMBOIO OO
3005306 0gm godmEsbowo, dmdbdomgdgwl ymzguwagzs®o 353 gam®ool dggderm sg@bBos by®zolo s
39059b5s. 0939, OOMMs 963s3wMdIT0 B53ToMm® FIODIMIS 00 3MIMZI0IMNJIOL oM YbMBY,
I gddsz  bLYIO30o  QodmmMd3gl  Jogmmm  ™Msbbgdo  LHMsgo  BsGOEblol  853MoGHJool  aboo.
d9Ld5F0LOE, FOBODOO MoMmEIbMds BODBOIMMWIE 39O WHIGHIMS 930MbDY, bmwm 9.§. LyOmeo
bo3dom© FmmbgMbgdgos 8mdbIsMgdeolomzol s g3y 0fi393s LM30LYOOL SM63Mb3MMYbE I
90035 gMmsddo  gagbol.  58oLsmM30L,  3MMZI0EIMIO0  IOYM  35BHIRMO0JdS®©  ©@s LMo
35393060900L gbodsdolo WmaMgdo oMby IMboEMmObBy o Jomdo AsbmMoglis Yzgws obs@hgbo
3MHM3Z5009M0.

9L 560b 9M0d F5MEH030 O PIGIWMMO oLEOL 35M056E0, M3 305dEH030056 Qodmd0sbmg
99230000 300J3500 OMI  250BEIBOL  sbwmgdom 1-5 % dg  bs®3gBoom LEwEgds. gu
360m39bG o 9563969090 ©o0Mm300gd0s  Bgdboegdol  Bdbodme  2oFoMH MBS DBY,
36OHMAM59 botzgHgdbg, 0bFHgMbgEHol 393d0HBYg, 30035000900l TbsMl GH9dbo3Me 3O:MdMYTgdbY.
090LsmM30l, OMI 450 FoMdsEqd0m Fgbmyargl dmdbTsMmgdEolysd ITMM30YIWS© 30WI3
6500096009 Bbgs 36MMm39L0 MBS Fotr0dsBNMU. FHghdobseo dsldo Jodobstg Im3zwgbgdl yowaliggdl
dobo  Bsm®»30L LolEYdsl 3oMmmdoms TMS (Terminal Management System) (GM3gebog J39dmo
IBHOICM5© 3563060w53m), Losi bgds FM3wgbgdOL, 2oobEYd0,EgMdobocgdol A ymdsmgmdols
WM0M905 5 dgLdsdolo GowE™moz0s (Bob.1) [2].

20076364 nb
LG 30bob > mobbol Jaoodal
( \—'I ¥ 6860l H H 2005003 } ’l J l >
O' oMhJas Bou306 386 Somade O

bob.1

3obg30bowmm, Bgdmo  ImEgdwo  FoMEGH030  2osbEolL  3OmEglo,  MMIgwoE  Fga0dwos
300HMB0MO© MM bsffoms oggmm. glighos: 39005035305 s oIHEs. FMTHIMYOgEds BHgMdobsw by
250Mb0s LYMZ0LO 53M0Gs OMOI6EHOL BMTgMHo s WIsHZs VO3B WIZ0sbgdOL Fgdmfdgds, 58 MM
39M30bscro Jomomgdvyer yzgams dmbsgdl 30906 s MaHegbol mooliogg do®Mmzol Loldgds TMS-U,
OmIgwoi og0L  IbMog  Fmbs3gdgdl  MaBegbol  3MHMZ50INMB  MOMOGOHOMBOL  3HMYMTs,
O™Igbsg 30Mmdoms@ PCS (360:m350090m6 3038060L LgMzolLo), PCS doszombaogl 36mgs0w9mL 50
dmb53999000  goolodm{AgdWs. Mg dMbgbEHO 3MHM35000gMHOL Fbsmgl dm0dgdbs, ol S3boadL
056bTMBL  Joobs®y, bmem  PCS dobgdl 06bImdsl s Gglodsdobs ©eg35e0sbgdsl. slg39
39L53gdgE0os BMIBAMYGOEIOL Lobgeo s 33560, b Mo0dg bbgs 350YbEH0BOEOMIdIwO dmbs3gdos
Q550MHNBML, 53 06xgm®MTozool  PCS olgg 305399l TMS-U s ol Gg@doboel s dmdbdsdgdgeros
990093L bgsgl 93Mebbg, 96 ol 2os0bol Mebbol TgEsbol az39MHbBY, GMIolL  FHgMIobsedo
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900m53L9d0L 909y FIOL goobs o3l byl 53 O™l TMS olgg PCS -ob gogwoom
36035000961 5¢Ymd0bgdl, HmI 59 ImdbI>MYOIL 56 ML 35 0569gds 96 BomEoEbml dglsdsdolo
096bs, 569 InIbIMGOOL Mobbs Boob e 593l s dol Fbotgl 3Mm3glo LM GdN0s. oL
§o6853 909905, IdbTo0gdgwds 305YgmB0ds IG™MZS BYMB0bsw0 s 30MMZ50IMTs3 oL sbgsM0Tby
036bs 99lobos. beagnem PCS -l 99Lsdsdolbo msbbol 30egdvemgds 20w9hbs. 30:M350009M0L dodstron
36 5M0dLHMMGdoLM30L 0l 0ygbgdly 300093 M 3MIMYMHTL, HMIJWLOE 30MHMd0MO® 39fmomom ACS,
HM3I0E 3OMI0IOMD bl bomoEblzsbgs 3sbrybolidygdgwro. bmmgo dsb dosgzombsgl PCS o
30390l dgLsdsIOL dGIHYDL, 93 FOPO NGO 3O1MZ50IOL 00O FoEIBEOL bxgrIdzgw by
BoHoEbml dgLsdsdolo Msbbs. Mabbol gosmoEbgzol d9dwgy 30Mm3509M0 ACS-b mdGwbIdL oLlEwOL
056bol J00gdsbg o GMEBoJ30s5 Fomdo@gorwos ACS-o (bsb.2)[2].

- 1 - - ~
Terminal » TRS PCS |—> ACS

L. " N N -

4_\

Prowvider

6sb.2

3. $960dobsgrol ds®mgzol Lolidgds (TMS)

A9M30boengdols JoOmz0L LobEgds (TMS) s®ol Imbsggdoms dsBIBY sdYsMHJdEo 0bEIOBIOLO,
O®Iol  bydMegdoms3  M3000dMALbMMGOOL  BHMI0bIgdOLl  sbsdIOMIgdo  LoMygdmdIb.
LobGgds o0 BMHZ5DMBL LolIMZgEo dMbsEgdgdOL BoBOD ToMEH035 STMMYOIL s LEbIMEHWWO
3m®doo [omImagbsl. ol Fgygds bb3oslibgs Wma03mMme© ©oymzowo RsbsMmmgdolash o
9dHdsmgdgd0Ligsb. gob30bowMmo gEIMs Jolo Rsbstrmgdo. [2]

003b3oM9dMGDO: 53 BbIMG M0 BBL yz9es ol IIbAsM VY0 GMAGELSE H3mas 593l FofgMowwo
TMS-%g. 99002995 39gdolyeb: dmdbdsmgdgerol Lobgwo; ImdbToMmgdeol bGsdwLo ;

00boM9dmol  xaa30: [oboliffo®  2obolsBmgmgds IdbTsMmgdJMs XMBIOO BHMAWIGOLSS
399099 3°9m0y4qbqd9b sboewo ImabIsM 3OOl gofgMolsls ,,8mabAsMGOEOL X aw)530“ 390 2ofgMolsl.
X3B9d0 046905 LsFoMHMYdJO0H 259mB0bIMY, M) M58gbo Lsbol F3mdol dsblibss LyFoMmm, by
5000960 3030l dmdbIscMm9dgw gymegds 989 LoLEJIsL. g BsbsOMO Fgygds 9990 39gdoLYsL

1 X2950L Lobgwo; Lsdogdm 39wgdo;

390006500 - 53 339D FoMIMYgboos yzgwms 0bBm®Ts30s MoMMgMwo FHgMdobswrol
FOodo. 9909905 39990 3909d0bsb : Id; Jogsdo; Mdsbo ;00LsTsMmM0; Mabbs; 39MLOY; IP dobsdsmmo;

399603mbgdo- 59  hsdsG®MIo  Im3gdemos  G9dbozmligdol Los , GmIwgdos  IMTomdgb
A9MI0bogdms. 3900900 : 300 ; Lobgo S 39M0; B IRMb0; IEGOIMIMDS; LEBSEGHNMLO;

9060BHM®0bo 1 59 bsbs®To 6583969005 BHgMTobogrol Tglobgd 0bxnm@Ts305 ©YGHIWMEo© Aol
doMmOMOO©  B9gbozmbgdo 0ygbgd9b:@gMdobscoll 0wYbEH0B0IsGHMMO: BHgMIobswol mbozswmmo
B039M0; 3H9g6030mL0;3H9g603mLoL M™; IMbyBHOL OmM; 3300l OMUL; J3000MH0L HBmds; Jzom®OL
50m©YbMd; oL 0;d060969ds;

9396980 - Bsbs®mo Lowog 0bbgds FGHgMdobow by dmdbEsmo yzgms dmgzwgbs. 0dbgds gL
39008035305 ,  mabbol  FgBobs v gosbs. 39wgdo:  Ggmdobocrol  dmgargbol
0©9630x035GHMM0;GHMT0bsol id ;0m3wqboll MsMm0mo;dmgzwgbols LyMgg®bg sbobgzol M®; GHodo;
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0bg3m®8s309; BYMZ0L0; SOMBYBE0; BEIEHMLO, BoRIOMIE YIWIBOWO , »SMIYmBOWo dmwmobdo sb
Lbgo;
39005b00 - BbsMHMO Lo TDMEME A5©IbYBO Fsbl, oMM FMbsEgIgdOm s bBsEMLom.
3905bol 0I6EH0B035GHMM0; FHIMTBIWOL FoobOlL 00I6E¢0%035¢MM0;PCS 0©9bEGH0x3035EH™MO;
00mbgbBH0; ™obby; Logmdolom; 3MMZ50gMOL  Logmdolom; goy@s; gbs; LYMZ30L0;3MM©™JEHOL
3M0;3)MF0b50;do5J0;45005bOL MM;356539EHMYO0;LESEGHMLO.
3. sli33bs

39133600, B LHOIRO oEobOL 535M5@gd0L J9dd6s9 OO OHMWO 0MsTods IMTbBoMgdgEmS
Logoobm Ji3930L LobiBndsdo, sb93g Lsdsbzm byM30LgdoL »MFyz9@YMdsLs s bgwdolsfaMmdmdsby.
50530MOMNM o  dqlodgdwmds dobs Imbobagmdol 08 Bofowl, GMIWgdol o6 5M0s6 dsb3zol
30963900  gbotygdws  Lbgoolbgs  dmdLabMgdom  bydzoboo  396GH®9ddo  FoMLZEIIWSE.
A9Mdoboeols  Jomm3z0lL  LobEgds(TMS), M0IgoE oMol dmboggdoms  dsBoby oYM gdMo
0639353900, Gomol ©30000mAbobMEOdOL EHIMI0bsEgdOl TBsMIFINOL KAMBOL 05653IO ML
999990500 0LOMYGBWMb MFY3930 s F9BgIHbIdIo 3OHMEILYdOL »YOOWb3gELoymBs,HMIgeos
3o bL35HMBL LolivyMH390 BMbo3zdgdoL BB FoMBH035 FMMYdL S bZObIGEHWWO BMOGIom
0900mqbsl. 25bborwamos dobo bbgsolibgs Wmy039Ms© IYMB0o BsbsMmgdo s doMHOMEO
350963 0B0E0MJOIO  35M50gEBHMgo0.  FoOmM3z0L  LobGHgds(TMS)  asdmygbgdom 05630300905

00mMJM0 3gOHdobscol olEbE0MMH0 Fmbo@MmMobao, 3563390 (33¢00wgdgd0lL dgE)sbs. ol 1939
15899509d5L 4353¢93L 353969MOMM MMM BHMIEDo30I0 51939 IR AIBIOIMO BJ3MEEJdO.
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FIRST PAYMANT MACHINES IN GEORGIA AND THEIR MENAGMENT
SYSTEM DESIGN

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

Self-service terminals, their types and use in Georgia are discussed. The specific Use Case for its use is
given below, as can one specific example of a successful payment be made through the consistent processes
involved. Self-service terminal management system (TMS), which has a simple database-based interface. As a
result, this system simplifies the remote management of terminals, as well as monitoring the operations and
transfers performed on them, logging the status of terminals and appropriate filtering. By considering the TMS
components described in this article, it is possible to increase the efficiency of management systems.
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MOZEJIMPOBAHUME PACITPEAEJTEHHBIX OB BEKTOB

Huno muemnmumsunm, Homap Hapumananrsunu
I'pysunckuit TexHU4YeCKUH YHUBEPCUTET
nino.mchedlishvili@gtu.ge, n.narimanashvili@gtu.ge
Pestome
Hccnemyercs BONpPOC MOZENIUPOBAaHUA OOBEKTOB C PpaclpefieleHHBIMM IlapaMeTpaMM, pelIeHU
ONKCHIBAIOMINX STU OOBEKTHI AU(EepeHIIUANTbHbIX YPaBHEHUH B YaCTHBIX IIPOM3BOAHBIX, PaCCMATPUBAIOTCS
TeXHUYeCKHe TPYLHOCTH IIPU UAEeHTUDHUKAIUY TaKUX 00BeKTOB. IIpeacTaBieH, BoIAEIEHHBIN Cpei MHOXKECTBA
mporpammubix obecrnevenuii, maker PDE Toolbox, mnpexcraBnsromuiics paciirnpeHueM KOMIIBIOTEPHOM
mogenupytomeii cucremsl Matlab/Simulink. ITaker mmeeT MHOXXeCTBO BO3MOXHOCTEW [JIs HCCIELOBAHUA U
MOJIeIMPOBAHMSA CUCTEM C pPacIpefeseHHBIMU ITapaMeTpaMH, AJA pelleHus nuddepeHIIUaNIbHEIX YPaBHEHU B
4JaCTHBIX TPOU3BOZHBIX. IlakeT nMeeT rpaduueckuit nHTEpdEIiC, IO3BOJIAIONINI ZOBOJIBHO IIPOCTO MOZEINPOBATE
pacupezeneHHble OOBEKTH, IONy4aTh d((eKTHble M300pKEHMS BU3YIM3ALMH pe3yJIbTaTOB, a TaKXKe
MHOXeCTBO (QYHKIIUU, C IIOMOUIBIO KOTOPBIX COCTaBJIAETCA KOJ IIPOTPaMMBI MOJEIUPOBAHHUA U pelleHUs
MHOTOYHCIEHHBIX IPUKIAAHBIX 33734 B YKa3aHHOM 06JIacTH.
Kmouessie coa: nuddepennuansrsle ypapHeHus. actHsle npoussogusre. Cucrema. Pacmpeznenentsie

HapaMeTpBI. I/I,ELeHTI/IQ)I/IKaLU/IH. KOMH’LIOTEPHLIG CHUCTEMBI. MO,ELeJH/IpOBElHI/Ie.
1. Bmegmenme

OcHoBHas 0CO6eHHOCTH OOIBIIMHCTBA PeaTbHbIX (GU3NUECKUX IIPOIECCOB B TOM, YTO OHHU IIO CBOEH IIpH-
pOZe pacmpeneseHbl KaK BO BpeMeHH, Tak U B mpocrpaHcTBe. OIucaHue TaKUX IIPOLLECCOB OOBIKHOBEHHBIMI
IubdepeHIaTPHEIMI YPaBHEHUAMN B KaKOM-TO CTEIEHW BCerfa fABISETCS MAeanu3aluei, yIpoleHVeM,
KOTOpOE II03BOJIAET C YZOBJIETBOPSIONIEH TOYHOCTHIO HANTH pelleHre COOTBeTCTByomel 3azayu. OmHAKO BO
MHOTHUX TEXHUYECKUX OOBEKTaX C TEIUIOBBIMU, NU(DPY3MOHHBIMM, THAPO- M Ta30ZUHAMHYECKUMU, Kojeba-
TeJIBHBIMHU U JPyTUMHU IIPOLIeCCaMU, IPOCTPAHCTBEHHOE paclpee/ieHre SHEPreTHYeCKUX U MaTepHUaIbHBIX TOTO-
KOB IIPEIIATCTBYIOT MX OIMCAHUIO OOBIKHOBEHHBIMU AuddepeHUMNATbHBIMY ypaBHeHUAMHU. COCTOSHUE TaKUX
00BEKTOB HEOOXOZMMO 33a/aBaTh He TOJBKO B KaXbIM MOMEHT BpeMeHM t, HO M B KaXAOH TOUKe TOM
reoMeTpUYecKoil o6iacTu (PU3MIECKOTO IIPOCTPAHCTBA, KOTOPYIO 3aHMMAaeT NaHHBINH 06BeKT. COBOKYIIHOCTH
0GBEKTOB C IIPOCTPAHCTBEHHO-BPEMEHHOM AMHAMUKOMN COCTaBIgeT KJIacC 0OBEKTOB C pacIlipe/ieleHHbIMU Iapa-
merpamu. MaremaTiuecky, pacupeneseHHbe OOBEKTHI OMUCHIBAOTCA AuddepeHnnaIbHEIMA U HHTErpo--
muddepeHIIaTPHEIMY YPABHEHUAMY B YaCTHBIX IIPOM3BOLHBIX U CBSI3AHHBIX C HUIMU KPaeBbIMU YCIOBUAMU. JTO

06CTOATENBCTBO YCIOKHAET NPOLefypy umeHTuGuKaunu [1].
2. Merozst

[TapameTpsl TpPOIIECCOB, BXOAAIIME B OIMCHIBAION[ME CHUCTEMBI VIpaBieHus auddepeHInaIbHbe
ypaBHeHMs, (QYHKIMOHAIBHO 3aBHCAT OT CBOMCTB BelleCTB (TEIJIOIPOBOJHOCTH, IUIOTHOCTB, VZeIbHasd
TEIIOEMKOCTS U T.IL.), OT BeJIMYMH, XapaKTepU3yIOIUX IIPOTeKaHue IIpolecca (CKOPOCTh IepeMellieHUA BeleCTB,
CKOPOCTh XMMWYECKOH peakIui), TaKXKe OT pa3MepoB oOBeKTa. BeiefcTBue 9THMX NMPUYMH HENOCPEZCTBEHHOE
“3MepeHHe OSTHUX IIapaMeTpPOB HEBO3MOXXHO M OSKCIIEPUMEHT IIPaKTUYeCKU CTAaHOBUTCS €JUHCTBEHHBIM
HCTOYHUKOM ITOJy4eHUA JAaHHBIX O BeJIMYMHE TapaMeTpOB.

[na ompezeneHHsa afeKBaTHON Mogenu OOBEKTa HEOOXOAZMMO IO IIOMYYEHHBIM BKCIEPUMEHTATBHBIM
IAHHBIM, IIPUMEHUB OIpe[eIeHHBIH MeToJ, MAeHTUGUKAIUY, HOIYYUTh YACTUYHO CTPYKTYPY U OILIEHUTH

IIapaMeTpbl MOZEIH. ,ZLJIH peleHns aTOM 3aJa9y  HYXHO HO,ILO6P&TL Haujgydliee II0 OIIpeneIeHHbIM
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COOOpaKeHUAM IIPOrpaMMHOe obecIie4eHuUe. CymecTByeT MHOXECTBO IIPOTPaMMHBIX CPEICTB IJIf
KOMITBIOTEPHOTO MO/eIMPOBaHMA OOBEKTOB C pacIipeie/IeHHbIMU ITapaMeTpaMu U pelleHus AuddepeHIaTPHBIX
ypaBHEHMI B YaCTHBIX IIPOM3BOAHBIX. OJHUM M3 Ba)XXHBIX U PACIPOCTPAHEHHBIX CPeIU HUX ABJIAETCA IaKeT
paciiupeHus CUCTeMbI KOMIIbIoTepHOro Mozenvposanus Matlab - Partial Differential Equations Toolbox (PDE
Toolbox), mpenHasHaueHHBIH A1 pelleHUs KpaeBbIX 3a7ad Aasd auddepeHINaTbHBIX YPaBHEHUN B 4aCTHBIX
IIPOU3BOAHBIX B AByMEPHBIX 061aCcTsIX MeToZoM KoHeuHbIX anemerToB (MKD). IIpuBesem kpaTKoe omucaHue ero
Bo3MO)kHOCTe#. [lakeTr coctomT w3 HaGopa GyHKIuM, aBTOMaTH3Hpyoomux peanusanuio MKD mis pemenus
pasnuyHOro Trma AuddepeHINaNbHBIX YPaBHEHUN B YaCTHBIX IIPOMBBOAHBIX 2-TO IOPAZKA M UX CHUCTEM:
JITUIITHYECKHX, apaboINYecKuX U TUepOogIndecKux. B coctaB makeTa BXOZUT Takxe Ipunoxenue pdetool c
rpaduueckuM nHTepdeiicoM I0Nb30BaTesd, MUCIIOIb30BAaHHE KOTOPOTO YIPOIIAeT JOCTYI K Habopy GYyHKIuit
maketa. [lakeT maer a¢ddekTUBHBIE CPeCTBA [JII PellleHUs yKa3aHHBIX BbILIE CHCTeM ypaBHeHwui. KoMaHns! u
rpadudgeckuit uuTepdeiic IaKeTa MOIyT GBITH MCIIOIB30BAHBI I MATEMAaTHYeCKOTO MOIeTUPOBAHN S yPaBHEHUH
B YaCTHBIX IIPOU3BOAHBIX IPUMEHUTEIBHO K IIMPOKOMY KJIACCY MH)KEeHEPHBIX ¥ HayYHbIX IPUIOXEHUH, BKII0Yast
3azauu uneHTrdUKanuy 00bEKTOB CUCTEM YIIPAaBIeHUs PacCMaTpuBaeMoro B pabore xiacca [2].

OcHoOBHbIE BO3MOXXHOCTH ITaKeTa: IIOJIHOLEHHbIH rpadudeckuii uurepdeiic A o6paboTKU ypaBHEHUI C
YaCTHBIMU IIPOU3BOAHBIMU BTOPOTO IIOPS[KA; ABTOMATHYECKHI 1 aJaIITUBHBII BEIOOP CETKM; 3aJaHKe TPAHUIHBIX
ycnosuit: Jlupuxne, Hefimana m cmemanHbIx; TubKas IIOCTAHOBKA 33/la4M C KCIIOJIB30BAHMEM CHHTAKCHCA
MATLAB; mOTHOCTBIO aBTOMAaTUYECKOE CETOYHOe pasbueHMe X BBHIOOP BEJIMYUHBI KOHEUHBIX DJIEMEHTOB;
HeJIMHeMHbIe U afalTUBHbIE PAaCUeTHBIE CXeMbI; BO3MOXHOCTh BU3yaTH3allUU IIOJIeH PasIUYHBIX IapaMeTpPoB U

q)YHKIJ;I/Iﬁ pemeHnA, 4EMOHCTpal A IIPUHATOTO p336I/IeHI/I${ " aHUMAIIMOHHBIE BCl)Cl)eKTBI.
3. Pesynbrarsr u o6cyxaeHue.

PaccmoTpum penrelue KpaeBoii 3a5a4y, a IMEHHO 33ja41 O CTAIIMOHAPHOM pacIpefeeHIUHU TeMIIEPATyPbI
B IIPAMOYTOJIBHOM 06JIaCTH C KPYTOBBIM OTBepcTHeM B ueHTpe. JleBas I'l u mpaBas I'3 rpaHuiisr mpaMoyroIbHOM
obactu TennousonupoBansl. Ha Bepxueit I'2, Hkuelt ['4 u BHyTpenHeit I'5 rpanuie 061acty mogaepKuBaeTcsa

[IOCTOSIHHAS TeMIlepaTypa (pa3Has Ha PasHBIX ydyacTKax rpaHuis). VicrouHukoB Tervia Her [3].

4
I= |
I's
4---- - — = =
I
|
L
Puc. 1
CranuoHapHOe pacipezieeHie TeEMIIEPATyphl OTUCHIBAeTC nuddepeHIanbHbIM YpaBHEHHEM:
0%u N 0%u 0
dx?  0y?
C TPAHWYHBIMU YCIOBUAMU Ul = Uy, Ulp, = Uy, Ulp. = U e [
P y T2 2> Iry 4 “ll's > axlp, > axlr,

Bxmounm cucremy Matlab u BeisoBum maker PDE, mis wero BHecem ¢ xomaHpHOTO OoKHa: pdetool. B
OTKPHIBLUIEMCSI OKHe HapHCyM NPSMOYTOJIBHUK U KPYT. 3apaHee U3MEHUM BeIHYUHY IIOJII, IAe OyZeM pUCcOBaTh
o6bexTsl. Jlng sTtoro B MeHio Options — Axes Limits BBeZeM HyXXHble KOODZUHATHL. 3aTeM HapUCYyeM

IIPpAMOYTOJIBHUK W KPYT ¥ BHECEM COOTBETCTBYIOIIHE Pa3MEPBDI.
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& PDE Toolbox - [Untitled] a X
4 Axes Limits — p4 :.m Sl [ el Al = B e s
X-axis range: [] Aute i
. |
|
[-4 4] ' |
Y-axis range: [ ] Aute \
[-3 3] !
' i
Apply Close |
ks Cackon subsamains s select Doube-cick 5 open PDE Specifcation daisg bax [ = I
Puc. 2 Puc. 3

B crpoke Set formula mosBuUTBCA IO YMOTYAHUIO 3HAK IIIIOC, 3aMEHUM Ha MuHyc. B menio Options —
Application Bribepem Heat Transfer, uro coorBercTByeT pacupesenenuto Ttemuna. Ceiiuac BHeceM
oubdepeHIuaNibHOe ypaBHEHUE, AnA 3Toro BeiGepeM PDE — Mode. B oxHe NOABUTCSI NPAMOYTOJIBHHUK C
orBepcrueM (puc. 3). Ilocne aroro Beibupaem PDE — Specification. Bsifizer 0KHO, B KOTOpOe Hazo BBECTH
ko dunments: ypaBHenus: k xkoadpduunent cocrosuus remueparypst, Q — HCTOYHUK Telna, h — KOHBEKTHBHAS

TeIUIonepeiada, Text — BHENIHAS TeMIIepaTypa. OTU IIapaMeTPhl MOXKHO MEHATH IIPU HEeOOXOLUMOCTH.

4. PDE Specification — | =
Eqguation: ~div(k*grad(T)}}=Q+h*(Text-T), T=temperature
Type of PDE: Coefficient Value Description
(®) Elliptic 1.0
(_) Parabalic 1.0
Hyperbolic k 1.0 Coeff. of heat conduction
Eigenmodes Q o Heat source
h o Convective heat transfer coeff.
Text o External temperature
oK Cancel
Puc. 4

3amamuM TpaHHuYHBle YycioBuA. Bribepem Boundary — Mode. CpgemaeM BepxXHIOIO CTOPOHY

IpAMOYTOJbHUKA TeKyllel, KIMKHYB Ha Hee, u BbIOepeM Boundary — Specify Boundary Conditions.

BBII‘;I,II;eT OKHO, B KOTOpO€ BHECEM I'DaHUYHBIE yCIOBHA.

4. Boundary Condition — O >
Boundary condition eguation: h*T=r
Condition type: Coefficient Walue Description
O Meumann o
(®) Dirichlet 0
h 1 Weight
r 100 Temperature
oK Cancel
Puc. 5

Amnanoruusno A1 HIDKHEeH CTOPOHBI IIPAMOYTOJTIPHHKA. Ha nesoit u HPaBOfI CTOpPOHAaX IIPpAMOYTOJIPHHKA
IIOTOK TeIlJla paBeH HYJII0, 3TO COOTBETCTBYET YCJIOBUIO HEﬁMaHa, IIO3TOMY II€PEKIIOYaeM IIepPKIIOYaTesIb

Condition #a Neumann. YcTaHOBUM Ha I'paHUIIe OTBEPCTUA HYJIEBYIO TEMIIEPATYPY.
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IToxpoem 06yacTh CETKOIl TPEYTOJIBHHUKOB. DTO MOXHO cHenaTh BbIOpaB Mesh — Mode mnu Haxas

kHOIKy A. /I111 yBeIMueHUI TOYHOCTH HaZo BIOpaTh Refine — Mesh. Pelenue ypaBHeHUS MOXHO HaXKaTHEM

« o«
KHOIIKH =

|4.| PDE Toclbox - [Untitled] b O >
File Edit Options Draw Boundary PDE Mesh 3Solve Plot  Window Help
OB o e e dppE & = A Lo Tranem: | > 0ss0s v 282
Set formula:  |P-K
3 T T T T T T T
. E ]
S
25
S
ik EF ]
7
S
L]
SN S
of O e, SRR 1
Y. EavavANE Sy
KRR L
iy VAV
S AVAYA D i
at % SRR -
TSRS
s
RARIER
27 AVAVAV, v ) 1
TAVAVAY v
a . . . . . . .
-, 3 wl A 0 4 2 3 A
Info: Refined mesh consists of 498 nodes and 238 triangles. Exit
Puc. 6
4] PDE Toolbox - [Unitied] - b X Color: T Height: T Vector field: -grad(T) Displacement: -grad(T)
File Edit Options Dpaw Boundary PDE Mesh Solve Plot Window Help 00
mIEE =l BE SN SR YEN e—" [oczis  vosee %
Set formula: [Pk
Color: T 80
3 . . 100
70
27 1 0 60
.6 1 50
60
ol | 40
40 30
at j
20
20
2b )
10
3 . . . . . . . o .
4 3 2 B 0 1 2 3 4
Info:  Select the type of PDE application from this pop-up menu Exit
Puc.7 Puc.8
HPI/I IIOMOII M IIpeaCTaBJIEHHOTO IIaKeTa MOXHO penaTtsb ,I[PYI'I/IG 3a/lauu, CBA3aHHBIE C

,ZLHq)Cl)epeHHHaﬂBHBIMH YpaBHEHUAMH B 9aCTHBIX IIPOM3BOAHBIX BCEX BUIOB.

4, 3axmoyeHue

HccnemoBanue 06BEKTOB C pacIpefeseHHBIMU IIapaMeTpaMM fABJIAETCA aKTyaJbHON CJIOXKHOIM 3ajavei,

CBA3aHHON CO 3HAYUTEJBHBIMU TEXHUYECKMMHU U MaTeMaTUYEeCKUMHU TPYAHOCTAIMH. CJI0XHOCTH peumrenua

ILI/I(l)(i)ePEHHI/IaJILHLIX ypaBHEHI/Iﬁ B YAaCTHBIX ITPOM3BOAHBIX 06YCJIE1BJII/IBHET CJIOKHOCTH IIpU I/I,Z[eHTI/I(i)I/IKaI.H/II/I

TaKuX 06BeKTOB. PasButne u YCOBEPUIEHCTBOBAHNE IIPOTPAMMHOIO obecrneyeHus Ada€T HOBbI€ BO3MOXXHOCTHU U

IIepCIIeKTHBEI A IPeOJoIeHUs 3TUX TpyAHOcTel. Cpei MHOXeCTBa IIPOTPaMMHBIX OOecIiede Ui GBI BbIGpaH

nmaker PDE Toolbox,

HPe,Z[CTaBJIHIOH.IHfICH pacurmpeHrueM

KOMITBIOTEpHOI MOJeHpyIomell CHCTeMBbI

Matlab/Simulink, xoTopsIii ©MeeT MHOXXECTBO BO3MOXXHOCTEH IS MCCIENOBAHHUI M MOJEIUPOBAHUI CUCTEM C

pacnpeneseHHbIMU IIapaMeTpaMy, A PEIIeHNA ,Z[I/I(b(bepeHLH/Ia)IBHLIX ypaBHeHHfI B YAaCTHBIX ITPOM3BOLHBIX.

Crnemu Hux rpadpudeckuil uHTepdeiic, MO3BONAIOIUN JOBOJBHO IIPOCTO MOJEJIHPOBATH pacIpemeeHHbIE
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0GBEKTSHI, IMOMy4daTh dhdeKTHbIe U300pKeHNUA BU3YyaIU3AlUN Pe3yJIbTaTOB, a TaKXKe MHOXXECTBO (GPYHKLIHH, C
TIOMOIIBIO KOTOPBIX COCTAaBJIAETCA KOJ, IPOrPaMMbl MOZe IMPOBAaHUA U pPellleHNsA MHOTOYUCJIeHHbBIX IPUKIaZHbIX

3azad.
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MODELING OF DISTRIBUTED OBJECTS
Nino Mchedlishvili, Nodar Narimanashvili

Georgian Technical University

Summary

The topic of this study is modeling of objects with distributed parameters and visualization of
solutions of their PDEs. Technical difficulties of identification of such objects is reviewed. Package PDE
Toolbox, an extension of Matlab/Simulink, is employed. This package has numerous functionalities to
study and model systems with distributed parameters. For solution of PDEs, the package has a graphical
interface, that enables one to easily model objects with distributed parameters and to visualize
effectively the obtained results. The package includes many functions to write the code that can be

used to model and solve various applied problems that arise in this domain.

39b5{omgdmemo md0gd@gdol dmgeogds

60bm 839w odzowo, bes® borodsbsdzowo
LodoMM39wmb ¢gdbozwmemo Mbogzgdlodg@o.
Mybody
65360l 3300930l Lo sbos gobsffogdrE3stsdgBMgdosbo mdogd@gdol ImmwoMmgdol s dsmo
50960 39MIMFoMIMIGdIM0sbo  ©0RBIMIBE0MMHO  25BEHMEGdYIOL  5FMbsbLBYdOL 30BMsEOBsEOOL
Logzombgdo. gobobogds sbgmo Mmd0YYEHIdOL 0IBEHOB03o300L BHYb03M0 LoMmmWYIdO. 3HMYMSTIO
MBOMb3gwymgzol  Lodmsgwowsb dg@bBgmeos PDE  Toolbox 3s3g@o, Mmdgerog Matlab/Simulink
dmEYomgdol  3m3309GHIOMo  LoLEJIOL  POBIMMMYPss. 00  3539BL  JosBbos  gobofowgd -
3565093900560 LoLEYIGdOL  33eg30Ls s FMEYOMIOOL I35 IBGOZ0  TglsdegdEMdYOO.
396dmfom3MgdMwosbo  ©oxggMgbEosMo  2obEMmgdgdoL  sdmlsblbgmo@ 353930  s©0FMIMZ00s
23055303990 0b@gOHxgoLom, HMIgEoE 0d¢g3s LsdwyeEgdsl JsMEH035 dmzsbobmm gobsfowgdmeo
30994300l dmEgEro®mHgds s JoEgdwwo 8993900l 989JEHMMO 30BMsoDsEns. U 3539@0 990393V
90MmM3g IM935cMOEbMm3sb  BMbdiosl, GMIgErms sbTsMgdom Tgbodwrgdgeros FOHMAGSTOL 3ol
89065,  50b0bM  Lygdmdo  Ubgoolbgs  as0mygbgdomo  s8m3sbgdol  s3mblbols o
9MmYoMgdoLsM30L.
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53&M05E0Bo300L 30MGHMOEMEo ImEYeo g3bol [o®mdmgdsdo
5300 bebEYWsdz00, Jg9396 JNEHM0 3], Lowrmdy Fbsdsgmos
songul.david17@gmail.com k.kotrikadze@gtu.ge mukhashavria_sa@gtu.ge
LodoMmmM39w ML G9dbozwmmo wbogzg®Lo@gdo
Mgbomdg

396boos 09g3Bol FoMdmgdol Ggdbmamyowm®o 3Mmagbol dmguol sggds. 0o ImoEs3L
6950 MMHO 3OMEILOL sbormy 30HGMGH dmEEl. dgddbowo dmguol doBsbos MOl s
130656LmM0  OgurELYdOL FoduoToE s sBMY3s. IBEIMILIdIME 30OL Togagl Lodwgsangds
393bmmaom®o 3GmEglbo d90LHegeml Mo m™b TogdlodswwMmo JosbEMgdwo LodESEOMEO
3900mEIB0m, (335mb 356M599EHHJO0 S hoo@sMml 9Ju3gMHodgb@o.

1533%6dm  LBo@yggdo: 30MHGHWWNMHO  dMmEIwo. LoTMWsEos. §oMBmgds.  53GHMToEH0BsEos.
39dbmEmaogdo.

1. dgLsgsgmo

Lofo@dmm  3Mmaqlgdolb  53GMToGobsgos 9B Memo  Logombos.  Ggdbmemyogdol
39630056905Lmb  gHMoE, LsdMdsm 3MMEgldo 5EsT0sbol BsBMEMds d0b0dMdsdy 300 Ids.
33005 Mo  Jg9gag00L  dobowfg3s, 960d369mwmgsb0s Lsfo®mdmBo sMBYdMWO BRSO,
36109 300L FogdB0BoEIMHO Brom©gbmdOL Fo®dmgds, I0bodswm®o sbsbstxgdom. 9JudgMHodnb@gdol
Lsdmorgdom, Lbgosolibgs ©sdz3909dol 99, dgbodergdguos dogommm hgzgbmgzol LabvMggaro
3o609@Mgdo [1].

Joebobodo  @oboysMmgdol  3oM589BHMYOoL  golordxmdglgde  LoFo®mms  Bo@oMgl
3930650000930 9du3gmodgbBHgdo o 9IMEPIYd0. Z0MEGHWSWNMO WSdMMGHMMOdOL Joboboo
3904365l oLgmo  3EOFGHBMGTs, MHMIgog 0d6gds Lofo®Bmdo  oMLYdMEO  BsYIMOL  sbsEIMYO;
d9Lodgdg0s 99099853009l  5EIRMMHOMT0, HMIWOL Lod sEIdOMSE SVOFINGOS M1JSEIMO 3HMEgLO.
50b08bm e Imgel 9dbgds Mgodzos 63d0LAogM oMy Rod@mOBY, 9dbgds 08039 3o6539G MO0, Mg 9J3L
69500OL ©5 58 3565393 M9d0L (330w gds Ima3399L 30O EGHWOMMH 03039 890gAL, Mol dmy3(39d®s
95 MOHO ©65©YHM0 [2,3]. 565990MHM3g LoBMYIMYBOL 2oB30M ML LGB BHgd3o, dglsdsdobls
39630056905l Fmombmgl dsbsmwgdol LggMmdo, s8oGH™a Ljsgwol 3Mmglido bsFoMHms Msbsdgp®magy
153995 53500LS O SV FNYOHZOMOOL Fodmygbgds [4].

XXI-g bo3mbgl FOBGMEOo BH9dbmemaoqdol g WHimogl. sbowds Fgdbmemyogdds sbowro
930gs 899406s; gohbs sbagro dglsdegdemdgdo dglfsgeol 3Gmgldo.

©OLELIMOOm, 33300 35630005M9dwo J399sbs 04gbgdl 0bxzm®mTszorEo s Lsgmdmbozsgom
3996mma09g0L  256smgdol  LygMmdo. 0bxm®Isgomwo ©s bszmdmbozsgom  GHgdbmermaogdol
2990996980m, OO EOHMOL EsHMY39s Fgbadwgdgero.

300GHMOWOH0  IMmEIEoMmgds  FoMBmoygbl 10b03M0 9Jb3960096FGHOL 9O YIM
BooMbobgmdsl, HMIgardos s0bEHIMILIOMo 30600 9JudgH0odgbEol s 3oL BsEGIMIdIOL JoMomsE
3600b30390L o }gdbmeEMma0gdL o93mTsgqdL. dsldo Igol gdudgModnb@Eol yzgws doMHOmMsEO JEO30:
J0M0MI0 1533930 53M3560L FMOTMEOMYdS, ILIbEo JoBBgdoL JoLomfiggs abgdols s
090000l dogds, gJudgMHodgbEobmzoL 30w YdIE0 S0FNIMZOWMBOL godmyqbgds [5].

2. do6omso bsfoemo

300G ImEYEemsd  3MFsmdobIL  I0BEHIMILIdMEO  JoMo  GgMBEgds  3rbsl
53960076 0 9mbs3gdgdol  dm3m3zqd0ls s 9BsoBol LoxwydzgwbHy: LIz MdL ™mdogdEob
33b39®099bGI 3399 30 @ @ BYI3IL I 3 )

BoH0ZNO FobsLosMYdEgdL, mM3wgbgdl s 3MMEgLYdL, MHMIWGIOE SLEHMMYdD 96 Motymaqb
99b396G0d9bE 0L MMMl s Lbg.
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300G MO0 dmEYEol  60Ts3ool  sErgym®omdol  99/Toggds  Lodwgorgdsl  dobgdl
9dbBoMgdgels 305bEMGd0m 45565¢0BMl Mgoer® dmgedo dodobstg 36OM3gLd0. 30MEHWSEIO
9wl 5Jgl M95306M905 Mg BOJBHMMGdDY; 9J3L 02039 356M5TgBHMYO0, OHMYMOEF  MJoMEU;
300@ MO0 ImEgEol 350539@MJd0L (3300 gdgd0, 03039 99IAL 3395dg3lL, Mo3 5943l MYSEIH

dmob.
300@ M6  dmEIEl  od3l dmbsgdms dsbo, GMIGEolL  Lodrswgdomsy dgLbadwgdgwros

356509BHMgdol  dmbo@Bm®mobyo, dg3ws s 89900l Tgbsbgs.  30MGMIMm  dmYEdo
399myggbgdmmos  L3gE0smmo  3OHMAMMo MHOHMB39MYMBS s MJOWOMIE Togdlodo M
805b@mgBYO ZoOGWI OO 9BIIHIVO-

300G MO0 8mEgeol dgloddbgws godmygbgdmwos 3083099EHgMHWo IMfYmdowmdgdo -
90360™m3mbEHOMMgM0, 3MHMYMdoMmgdol gbgdo s Adobe Animate 3woGRm®ds. gl M39bsL3BYEO
L53495¢gdL 235993l ImfigmdoEwmdsdo d0dobatyg 3MMEgLgdOL dmbs3gdgdol gswsEgds dmbal,
300@ M6  InEIWMb. bgMo  ©s353d06MHJd0L  Fgdgy, Imboggdoms dsBol dgddbol Fggys,
99L5dgdg0o Q9bEYOS Yo 3HME3ILDY 33003905 s sbsEIODO.

0659090567 BsdMH™AT0 256boos 193Bol HoMmdmgdols 3HmEglol 30MHE¥ISEIHO BMmEYWO.

Logdommggermdo 96093690m35605 093Bol 8mdgbgdols, 093HFgMHol 3HmEgLgdol gobzomstmgds,
58998539001 (39dbmmma0MM0 3M39U900. MJ3BOL FoMmBMgds, 30607 s LMW M S OO BMTol
Lofodmgdol gobzomamgds 860d369mmgsbos Lodo®mzgmml 93mbmdozobmzol. MHmym®E s0bodbmwos
Mx03E05YO dmbs3gd9ddo, Lods®mzgwrmdo m93bol ImbdoMgds 565 JoMmEHM LogMmEdMGOLM, sHSTJ©
B396039 x96s(330L LEBOEOLEHMML LEBPIMEJOLOE 30 MDY INTg BsTMMPYDs. FogMmlb LryMLsmOLS
©5 bmxgwwob dgMMmbgmdol mMasbobsgool (FAO) dmbs3gdgdom, Lojs@mggemdo gMhomo s@sdosbo
Lodmome  Haerofodo 8,2 33 093%Bol 3Mm©wydEL dooMmmdgaL, 3s80b MmEs xobosgzol dbmawom
m®560Bs300lL Mg3mIgbosoom, gb sB396989wo 23 33-b bs 9gogboal, J399bol  MmzBoE0sEH
L5sMLgdMm Jobodmddo 3o 14,4 33-05 omM35¢olHobgdro. 1g3BgmErol Bsbsgzargds bgs sbmggwm®o
(3090000 193396 JdMY0 56 SGOL, MY 9930 gdge B515358 mTgys 3-b g0393L. Jolo b3 gdMdS
30 500530560 MMY60BIT0 FoBOMEWMAOH ©S BOMEMYOME M©39390L 0f393L [6].

MHMamOE 36MdOW0Y, 51939 930 M393d0MOL dBoBIODY LodsMmMNZgEM@EB Fs30 DrzoL Mg3zbBoLs s
93%0bL 360MmIE 900l dg@Esbs ¢339 d9lsdergdger0s. d30BbYL-M3gMoEHM®mgdo G9dwgdgb 93Mm3s3d0Mol
939969930 530 B30l 1mg3Hols s 193BoL 30MEMIEHIOOL 9Ju3MMEOL FobbmM(309wgdsL.

6590030 Fo@mBmagbowos FoMmdmgdol 3MmmEglbgdol  306HEMs@Mo  dmEgwo - ©93bol
bsmOLbYds frbol dobgwgoo (bob. 1).

0293bob @3baGOLbgds fimbol obgwgem 7350 ©3bEoLbB frbols Bobgozom

0.5-0.9 kg 05-09 kg

6ab.1 o930l abatolibgds ffmbols dobggom

95 MOHO ©550AM0EH (Bb.2) 06x83MmMHTo300L sb5gds© Podmoygbgds d90@ga0 Lsdrsegdgdo:
00090509mMdol  2568Lsbe3Mgwo  Lgbbm&o, gwadBHO™Mbmw  FoRGWWo LMo, ©sbsMolbgdol
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094o60Bdo, LgHgmdmsggdo o bbg. Fowgdmeo 0bxgm®mdszos 300G ME ImEIWwl  gosg390s
903606m3mbGMmmgMo - Arduino Leonardo (65b.3) Lo39sengdoom, 9030m3mbEOHM©gHosd dowgdmeo
0683635300l 30HBMowobBs305 brgds Actionscript 3eo@Bm®Iol godmygbgdom (bsb.4) [7].
300G Oo  dmEIEwol  Fgloddbgms  3odmygbgdycmo  3m33mbgb@gdos:  mg3bol
©53b5MoLbgdgo  dmfgmdogrmds,  803MMIMbGHMMMMO Arduino Leonardo o ActionScript

L5395 gd0m FoMmMmEygbowo goMEwsEMHo dmgeo (bab. 2, 3, 4).

6sb.4.ActionScript 15s8795¢0gd3000

B65b.2. ;ggzBols 65b.3. 803¢m3mb
.3. 80360m3mBEHGMGHO 5670 600 30O
@33bseobbRdgMo Arduino Leonardo poeone) f;)@ ; O(’)‘ﬂ =
90fiymdogrmds R

9o PO s F030M3IMBEGOMEMOL  FmGol  393006M0L  ILETYSMGOOE©
2990996909005 Serial communication (bw)6M. 5) Jobo LodLIEgdOm bEGds IBYIMOEIL VbZMMT>300L
§o300b35 s TgaMmzqds, 9aM™390w0 0bBM®MTs30s #osg3gds ActionScript (L6, 6) 3OHMAMSTLIEO
0O639wYnBom  3oOGYSWYO Il ©s B3gh 8ga30dwos gobowmm (339 OGO
dnEowo  Ogeemo  LobEgdol  Abasglo gubdgogdoo  [8]. 300FMOwG  dmEgerdo
90360m3mbEOM@gMoL bsdwowgdom 9a3030s 353MmbEGHMMEM Moo LolLEYIoL sbsgrmyow®o
35615093900, Fog0M 5, 6RO FMIM530 3nI3MmbYBEHOL Lobdstg s 5.9.

File Edit Sketch Tools Help

RobMan_aconva2 §

//Stepper Driver connection

/fconnect 1A and 1B to stepper coil 1 nornally black and green wire
/fconnect 2Rk and 2B to stepper coil 2 nornally red and blue wire
#include <Makeblock.h>

#include <RArduino.h>

x[2] se;

fix[3]=false:

* registriArray—new Array():
#include <SoftwareSerial.h>

#include <Wire.h>

#include <HX71l.h>

f/Dt -3

//5CK -4

HE711 cell(13,12):

long r0=-1134; //Ragbgd: @aofowl axMndg

long rk=9899: //Rgobgd: gdirmbofo Ggofooo (3xg. lia)

registr[l]=false;
zegistr[2]=false;
registr[3]=false:

var tx0:Array=new Array():

t met=0.3;//gdmmbo
int m=0;// asbsBmdn

float k=21.88;

&
x conC:Array=new Array():

Bsb.5. d03OM3MbEMMEgMOl 3M0Ms9wEo 3O B3b.6. ActionScript 3GMaM389w@o0 300

3. qslizgbs
5659900039 bfagwgdol ghm-ghmo 3603369cm3s60 JodsMmvEgds gobws olGBE0MMo s
909dBHOmbywo  bfagwgds. 300G Mo  dmgeol  99ddbs  ©ogbToMgds, o0  IGBIHOoM
5063 gM9Lgd  306MHgdL, 2o93bMmb  BH9dbmEwmyom®  3MMmi3glgdl; MLIBGMbM  AsM9gdmdo dgdenmb
5Q033G5300 00 LsdgfaMmdgm AsMm9dmbmab, MMmIgemsbsz dsm Fmnmfigge IMTomds; gsdmmdTsz3wgdsc
365w0@03mm0 sBOHMZbIdOL MbsMo LsdgFoMdgm F0BsMNMEIGOOD s FOMEHIICWMHO 3ZEI3J00L ©
©533063909008  Logwydzwmgdbg Fgdangdgb Foomb  Lofs@mdmm  3MMmEglolsmzol  Mm3GHOToEwEO
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23005%Y393H0owgds. gl bgwlb  Fgmgmdl, MmameE o0 3OHMmRgbomer  BOHELL, b3 LofoMBmml
563539000 B3g60mboMgdsL.

300G OO0 IOl godmygbgds Fglodergdgwos, MHmymM3 bogsbdsbsmwgdwwm Lggmmdo -
LOTMWOFOMMO 930900l Lsbom, s1g3g ol [o®mds@gdom 081Tog9dL bgdolidogho dodsmrmvErgdols
§obslfoMo  dmIbsgds/gedBoIdol  396EGHMOLMIZ0L, MMIgLsi LbwOl  35MJd0  FMsdBIML
Lofo®mdmm 30m39L9d30 BsMME®IOLIMZ0L. 3OMBILOMbIWo 35MIBOL TMTBIEYDs, FoMBmoygbl
9M5dbmemE  3mb3MgBMo  Lofomdmlb 0bGHatgll, 9539 ol goshbos  Lobgdfogzm  mbol
3600369 mds, ®oobsg 9300 ©d 0O Bmdol  FoMmdmgdgdol  gobgzomamads Bzgbo  Jggbol
930bm30319600 LEHodOOHMOOL 206G 0s.

WodgMsEhs —References :
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3. Jacob Bregnballe, A Guide to Recirculation Aquaculture An introduction to the new
environmentally friendly and highly productive closed fi sh farming systems, Food and Agryculture of the
United Nations. Eurofish international organisation. 2015 pp. 9 -32
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5. https://www.researchgate.net/publication/325427207_A_Space_Design_Teaching Model Using
Virtual Simulation_Technology

6. https://bpi.ge/qartuli-tevzis-warmoeba-eqsporti-da-damabrkolebeli-fagtorebi/

7. https://helpx.adobe.com/pdf/animate_reference.pdf

8. 9mbodgzoo 0., ®bosbo L., ARDUINO 36HmyMsdomgool  Logmdzwrgdo.  mdowobo,

LodoMmm39wmU ¢gdbozwcmo boggdbo@g®o, 2016 §.

A VIRTUAL MODEL OF AUTOMATION IN FISH PRODUCTION

David Songhulashvili, Ketevan Kotrikadze, Salome Mukhashavria
songul.david17@gmail.com k.kotrikadze@gtu.ge mukhashavria sa@gtu.ge
Georgian Technical University
Summary

Automation of production processes is an actual issue. With the development of technology, human
involvement in the work process is reduced to a minimum. To achieve optimal results, it is important to
produce the maximum number of products with the equipment available in the enterprise, with minimum
costs. Through experiments, because of different assumptions, it is possible to get the desired parameters.
Expensive experiments and tests need to be performed to improve factory equipment settings. The purpose of
the virtual laboratories is to create a platform that will be similar to the equipment in the factory; It is possible
to develop an algorithm that describes the real process. This model will have a reaction to any external factor,
will have the same parameters, as the real one, and changing these parameters will give us virtually the same
result as the real machine would give us. In this article, we will discuss one such model, the model is built on
the technological process of fish production and includes a virtual model similar to the real process. The aim
of the created model is to save time and financial resources as much as possible, to enable the interested person
to study the technological process with simulation methods as close as possible to the real one, to change the
parameters and to conduct an experiment.
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139M3gmHoL LobgmadFogm oM FJMOL Loobgm@Isgom
Lol 93500 IoT go05§939&0egdol Bsbgags

Bobm Mz, ®0bsmob Jumgcgwo

nintopuria@gmail.com, tinatin_ksovreli@gmail.com

bodom39w™mb Ggdbozmmo Mboggdlodg®o
MHgbonmdg

235000m393Mwos 539gmIgHol Lobgwrdform FbosMEOF Mol Loobgm®mdsgom LobEgdsdo IoT
23905493930 gdol hsbgmagzol 3mbagnool smfgms. fo@dmoagbowo boli@gds 13gMIgML dolzgdl
L5353l IbYMAML oMzl 3mB3wgdumEo LobEgdgdo, MHMImgdoE gMEolbdmdl 3gMHIol
A9IO0GHMOH05Dg 3605350 RgMHMgzsb0 IoT bgblmMgdols @y dMfYmdOEIMdgdOL gobmogligdsls Ladgmgawn-
gmmgm 3569wmsb 9o Mo, MMIgbsg 030l dbM0g Bso@ogol, smmoabzols s sbysmodygdol
536430900 543L. 90bodbmEo 3505FY39G0wgds MJo0Bgdmwos Azure IoT Cental-ol Lodwoegdoo.
9bs399900L LodMwsoobmzol JgMbgmeros Azure Sphere Sample Device dodenmbo.

1553356dM Lo@ygzgdo: Loobrm®mIszom LolEgds, BgMdgeo, IoT, Azure IoT Cental Application,

1. Bgbsgsemo

bemgeools 9gm@bgmds doGgM0swrymHo [oMmBmgdol gOHMIMNO JoMOMIPO MY, MMIGLO3
96038369 m3bs 560l ©s3M300gdIMMO 4oMgdm 30MMdYdDY: 60sIrDY, 3w0dsBHDY, LYHMbIdDY,
900005 9M05Bg s Lbgs. brmygog®o Bossggdol;, figwol MglmmLgdoLy s 360TsE ol om3zseolifjobgdom,
LogdoMm 39 ™do 0©YsEOHO dMBIBMOZ0 30OHMBYBO 335d3L Lergzeol 8gMHbgmdols 4obz0matgdOLMZ0L.
50539 MM, Legwolb dgebmdol Howo Jagybol 93mbmBozsdo ymggufieoMme 3¢gdMErMmdl s
007505 dbmemE 7.7%-U Hom3moygbl. dmem bymo fferol gobdogermdsdo LodsMmgzggermdo 5.9
Jow0sMHEO  EMEOMOL  53MmMLLLOLMM  3OMONJ300L  0d3MOG0  gobbmMEogws, g.0. Bgz9b
g4m390Hom®s©  bsdmowmE 1.2 JoosMH© MWLMl  gboMxsgm wsbm  J399bgdol  Lemgwol
3d919MHbgmdol sMdo oLaddgdvyero bogbol bgwnsligddo, Loffo@dmm boGxgdls s 0 wEbmmeo
§oM3mqdqdol  dmgqdsdo. LsFoMms azqbdm@gl 0b65dgEMO™M3g GH9JbmEwmaogdols s LoliEgdgdol
3600369mds  Lemgeol dgm™bgmdsdo s 25305PMHM™m, MH®E mEMBoBsEool gostgdg, dbmerme
AM5030mwo  dgMmbgmdgdom 396 T9g3dwgdo  3MBsLbmm  EIMRdo SO  sdmf)39390U.
d9L5d5F0LO, 9E0WGdIE0S BIMIGMJOTS IBYHAMD 0bmM3zs30MO BoEMTgdo §oMdmgdsdo.

MM smfEgmEgdos dgdmgos 3bgds ,smart agriculture” o6 ,smart farming” Gog 9gmOEyMdOL
FoMm30L F33006 3639833000 4mEolbdmdl. 530l ghmgMmo dogswomos IOT - bogmgdol 0bEg™by@o,
06599006039 0683060353090 © bo3MIMB03IS30M BHgdbmemaogdol LobEgds, Gmdgwoa bgbbmemgdol
©obdsMgdom BIMHIGOL  gbdsMgds bs3MmsMo  FgMObgmdol 3mbEGHmmdo. 3 9BHe3by bogmgdol
06¢9MbgEo Lmgwol 9gwObymdol J0ToOHMNEgdom 0LYIMO AO3MEILIIMEI0 56 5MOL, MmYdEs dobo

5696330l babolbo gsbvfgy39@ oz obegds [1-3].
2. JoHomaEo bsffoemo

IoT @9dbmemaool dgsdgdom Mmoo Foamdol  0sg5womgdos  BgMIGdoL  JsGM30L
3033 gdumo Lol gdgdo, MH®Iwgdog 2w9olbbdmdl 13gMIoL GgMoGH™m®m0sHy IMs35wxnqgmM™mgsbo ToT
LgbLMEMIOOLS S BMPYMBOEIMBGIOL gobMogLigdsll LodgmgzawymMgm 3569wmb gMmo, GMIGELG
5306 dbEOOg  9b5E0E0I0L,  SVMmOEb3ols @S 9baaM0dagdol  gbdios  5d3L.  Yzgwrexkgho gl
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9OHOMICOMd5d0 GgMIgMl bodw)oErgdsl 5993l OLEBEOMSE ToOHPML LE3MMIMO BgMds s dBoBBYL
M396530900L »dgEgbmds 3Jmbogl s3EM™Bo@obomgdwyco [4].

IoT 39d5mema0900l sbdsMgdom bmgwol dgmcbgmdol dMmagswo sb3gEHol GHEMBLEMMTo3055
39L53gdg0, M35 59 JBH3DY 2o0M3YMm brymo JoM0MsEO J0ToMHMWYEGDS:

1. 0bGgwgd@mommemo  LgblmMgdol dgdzgmdoom  dmbozgdms Moo  BdsHBob  IRMMZgds:
063mMTs300  3e00ToGHMMo  306mdgd0L, B0sEROL boMolbol, dmbsgwol HBOEOL 3MHMaMabol s
LogMBEEOL K 6IM MY MOOL Tglobgd;

2. oo 30HmEgLgdoL 3MBEGOM®WOo - Lsfo®dmm GOL3gdOL dgdEoMgds: 3OHMEJ300L JmErEmdol
§obslfoo 3@mabmbomgds BgMHIGML Lodrsengdsl dolgdl ¥3909LS®E RIATML OLEHMOdE0s;

3. ©obobotxgdol FoMmzs o LofoMdmm Ba@Bgbgdol 99dzotgds Fomdmgdsby odw0gMgdEo
306¢Om@ol  39d39md0om. OMameE Imbsgwol HBOHEOol 3GmEgbol ©s330M390s, SB93g Logmbarol
X 963OMgeMdoLs s dyMIsMgmdol 3mbEG®MEo ©s 9.9. ;

4. 30Bbglol 9x39JBH0bMIOL  QoBOEs LofoMdmnm (303080  53GMI>GHO0DBOMPIMWOo  3HMEgLYdOL
Botngol 89d39mdom: Bossgol Immfygs, 6oowogol 4obmyogMgds, 3gbstgoms @330l bydwowgdgdol
398obo o 5.0.

IoT Central 560U IoT 53¢03530900L 3o@RBMGTs, IG5 3395993l bodwgsgdsl 8935930HMm
239050Y393H900L  8993s39d0Ls s FmALobYMHgdol  boMxgdo  3MMH3MOMSGOME  ©Mmbyby.  dolo
bodMowgdom dgLodegdgEros goM33go Imgergbgdol dmbo@m®mobyo, ™md0gd@gdby Mm3z5¢yMMol
0936905 o FoMm3s, sbgzg Bsdgbgdro 593 ImfYmdoEw™mdGdOL 565¢0EH030L Bb0mbocrog.[5]

IoT Central-ol ©™3m396&530580 50fgM0wos mmbo Godol Imdbdsmgdguo, Mmdgebsg 3gmderos
50 byM30Lby Fwgdomds:

*  2505(Y39¢H0wwgdol d394dbgero, MMIgwoi 3sLvbolidygdgwros 5303300l 89ddbsby, (aligdols
5 8m7g090000900L 3mbFB0AMM305D9 @S Lb3s LgM30LgdMIb 0bEJME00L ASBLEBEOZMDY;

e m39M5GHMM0, MMIG0E FoM053L 3GIMAM5TLMb 5353000 9dg FMfYmdOEIMdIdL;

®  5J0bOLEHMIGHMMO  JolvbolidygdgEos  0bYe  EOZIWGOJODY,  MMAMOOEGS  93E0ISEGO0L
33969030 IIHIoMGOEOL HMEgdOLs S 5gdMM39d0L DoMm3s;

o Jmfymdoemdol  9994dbgaro,  MmIgeog  FMTomdL  93035305LmMb  ©935380MYdNY
9fgmdomdsby 56 IoT Edge dmenby.

9mfymdoemdol  dodmbo Mol a9ads, MHMIgEoE  FoblaHMgMegl  dmPymdowrmdol  obgm
3sbsliosmgdgdlL @ J(3935U, HMYMMOES:

*  39wgdg@©os 56wy Bmbs399900l 653500, HMBgbog 00 93H360L. Fogomwoms, 3HgddgMod e,
396056mds s Lbgs;

e 30Bbgl ™M30L909d0, MHMIgEms 9333 F9dEos Mm3gMOGHMML. Fogo0ms©, IndbdsMgdwols
9oL5ToMHM0 S deEe FMABobHYHJOOL MOMOWO;

o Jmfymdomdol m30Lgdgdo, OHMIWIOLLE 9©AJbL  ImFYmdoEwmds.  Fogooms®, boMgzwol
90035 gMdS 00 96 b HYE0;

e M39053HMmM0 5yl ™M30LYdIPRL,  OMIWGdoE  PIBLIBOZML3L  FMfgmdOo™MdOL  J393oL.
3539 0m5Q, IMFymdowmdol Lsdobby BHgddgmodeo;

e 3MJ3690900, OMIWoms3 M3IMIGHMOO  FMTomdl  FMPYMOOEMBSDBY.  F9Q90MO®, dMIDgdS
9 gmd0mdol oLEBBE0MOHO FosB30Mm™M30L Ggbobgd.

05250moLsM30L,  LEIGH0sdo  [omdm©agbowos  Fmfymdowmdol  Fsdermbo,  GMIgeros
249bLsBP3gM3L  IMFYMdOE@MdOL  FglodwgdwmdgdL s M393d06mgds IoT Central Application-U.
99L5dgdMdYdTo FgobL 3HgegdgB®os, ML 93H9360L dmPymdoErmds, slggg ob M30LYdIdO S
0035690900, OHMIWGObg3 MJoa0MmJOL  IMfYmdOMds.  BMfYmdOEIMdOl  Fsdermbol  LodwsEgdom
8303530580 Tglsdegdgm0s MMymOE M75¢M0, 0lg LodMws30M0 BmMfYmdOEMdIBOL ©sT5EIDS.
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0303009090 Imfigmdowmdgdo bobaMagdwwms IoT Central Application-ob g3ggol dgLodmfdgders,
15650 AmMbYds BHYoEYH TFYMBOEMBGIMD 5353000 ds.

Azure IoT Cental 935dqg3L Lodosengdsls 9934d6so IoT Central Application o obg39 s306HBom»
g0y dmfgmdomds dmbszgdgdol Lodwwsgoolmgob.

@330l 33mn3sp0s P Search

= Devices » Azure Sphere Sample Device » Azure Sphere Sample Device - 2gwjnlgyihe
[ Dashboards 9' Azure Sphere Sample Device - 2gwjnlgyihe
® Devices About  Overview Command  Raw data
L& Device groups
Temperature Va Temperature Va
£ Rules
@ Temperature

kZ  Analytics
B Jobs _

0y
App settings ’
B, Device templates 60 49.22
s Data export )

40 . ‘
& Administration o ‘

204

] T ] T
o%%ﬂ%?z@ o%%ﬂ%?z@ Average, Past 12 hours

Bsb.1. gg®dgMol IoT central Application

3. sls33bs

5093505, LEGH0590 AoIM39dmwos BgMIgMolL Lobgwdfoxgm FbsGoFIMoL Lsobgm®-
3s30m LobBgdsdo IoT 2oofyz9@0wgdol Bsbgmgzol 3mbEgnEool smfgms. Fomdmwygbowo
LobGgds BYOMIGOL FoLEIIL LTS gdIL IbYMYML FosBM30L 3MB3EgdumEo LolEgdgdo, HMIEgdos
23990obb3MdL B9MHIoL  GYHOEMM05DY IMs3s5wx3gMm3sbo IoT bgblmMgdols s Imfymdowmdgdol
296053L9dsL L3350y HgM 3569 msb gH™Mo, ML Mog30L TbMOZ sb5E0EH030L, SMobgoLs
5 9696 089d0L 3mbJ30s og3L.

50606 mwo  25050939G0wgds  MgowobHgdmos Azure IoT Cental-ol d5bobgy, GmIgwog
339993L Lo gdSL T935830HMO A5HY3930wgd9d0L Fg8v)dsggdols s dmBLabwMgdol batxgdo.
IoT Central application Ubs3mogdom FgLodEgdgEos 25033900  dm3zwgbgdol  dmbo@m®mobyo,
0350900l 36905 s FoMMZs ©98w95¢ME 53¢035300L LodwgsEgdom BIBOLTOYMO SO0 s
9300 InfiYmdo™mdOb.
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IMPLEMENTING IOT SOLUTIONS INTO THE FARMER
SUPPORT STATE INFORMATION SYSTEM

Topuria Nino, Ksovreli Tinatin,
nintopuria@gmail.com, tinatin_ksovreli@gmail.com

Georgian Technical University

Thus, the article describes the concept of implementing IoT Solutions into the Farmer Support
State Information System. The described system gives the farmer ability to implement complex
management systems, which include the installation of a variety of IoT sensors and devices on the
farm along with a control panel, which in turn has the function of analysis, accounting, and
reporting. This solution is implemented on the basis of Azure IoT Central, which allows us to reduce
the cost of developing solutions and services. With the IoT Central application, it is possible to
monitor, track and manage certain events directly through the app from any location and from a

mobile device.

WoBMG@s —References :

. Geeorgia rural development strategy - http://enpard.ge
European Neighbourhood Program Third phase - https://www.ge.undp.org
Rural Development Agency Farms/Farmers Registry - http://arda.gov.ge
. Topuria N. (2017). Business process automation using Sharepoint Server.
Monograph, GTU, Thilisi.ISBN 978-9941-20-912-3
5. Azure loT Central Applications
monitoring, https://www.dynatrace.com/support/help/technology-support/cloud-platforms/microsoft-
azure-services/supporting-services/monitor-azure-iot-central-applications/
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160580300909 3Mr3gLd0 dOBOIYL - 3MMFgLJIOL 5b5EOBOLSL
35630l 653500900l 3mMegEoMgds

09039965B Lvybosd30¢0, 0MIEO MO0
t.sukhiashvili@gtu.ge, i.shurgaia@gtu.ge
LodoMmmM39wmb Ggdbozweo wbogzg®dLo@gdo
Mobondy

2496bormEos 3HMyMsdmeo LobEgdol sddsz9d0L MBogoiEMYdo 3MHMEgLOL  sbsEroBoL
9053%9 dmmbm3zbadl dmEol Fomm30L 65350gd0L dmEIwo®gdol bydmowgdqgdo  UML @Egdbmemyool
159319939 BY. FoMdmEY)boos sBseoBolsl UML2-8o 30Bbgl-36Hm3glgdol  dmEgeo®gdol LEWEos©
sboo 19gdsbBogs, MHMIgeog dHBoMEIds 39GMoL Jugergdol Ggdbmemyosby. gl MBOHMBlgEymal dgd
dngdbomdsl bLbgoalibgs o030l Bazoqdol dmgumo®mgdolsl dsmo 899amado 3OHMyMsdwo Mo obHozool
0350bsBOHOLOm. 359mYygbgdwo Fmmbmabadl - 36933YbEGHIOL Mol JoMmm30L bs3zscgdol dmwgmomgdols
U53995¢098980  536MHMB0MJOMO S BHIBGHOMJOME0s IMO35¢0 LadHMdEgdm LEgOH™L doBOIL-3HMEgLOL
356MZ30L5mM300.

15533560 LoByzgdo: MbogoEoMmgdmwo  3Omi3gLo. MdOYIGH-MMH0gbEGHMGdWwOo  boewobo. doBbL-
363980. BMmEYoMYds. 3gEHEMolL Jugwo.

1. dgbsgsemo
Mbogosomgdme  360mEgdo  sbowobol 93y  B0BbgL-3MMELYdIOL  FmEYEoMmGIOLIMZOL
doMOMoOm Fodm0oygbgds 8mezs(gmdoL(sJE0wMMdOL) ©s YMHN0YMHMNJIJIdOL OsRMTGO0. dmegsfgmdol
©053M59gdL bdomo MHim©gdgb “md0gd®-mm0ogbEoMgdmer demd-lidgdgdl”. olobo Lsdwowgdsl g3sdwg396
9m3sbobmm  3OHm3gbol  IMEYEoMmgds  OHMAMME  dmE3sfgmdol,  MmIgwos  dggds  Hobboggdoom
05353000000 335609008  GOHOMIOMBOLOYD. TE3Fgmdgdo gl 3396d9d0L  (Bmddggdol, dstrmzob,
®d09dBHm0) Lol gdss, 3530060 Jdwbo Fobboagdom.

0m350gmds  Ggbodergdgeros ogds@Gmm  dmEgerol  bgdoldogh  gwgdgbdl  dobo  Jig30L
9 oMHgdoLom3z0l Joa™sd 860d369wmg5605 0lobo 2s8mygbgdme 0dbsb dBoBBYL-3MMELYdOLS s BsdMTom
36398900l IEIWOMHGOOLLM30L.  53Mgm3g, sl 0ygbgdgh MboyoEoMgdMEo IMMmEgLOL(UP) Lsdmdsm
65300090d0. 39M3Mm, 5BoeoBol 3OMmEgldo 36390960l 653500L 3MHI8303Mwo IMEILOMIdOLsMZ0L o
309390953 gdL dmMol Bs3zool Mg gdolsmgob. UMLI1- 8o 9m©3s{9mdol osg®edgdo
35dBH0MMo© §oMdmoybbgb damdsmgmdol oogMsdgdol AsblszmmMgdmer d9dmbggzsl, bowsg ymgge
0003 gmdal Jmbos 99353500 dmddggds, HMIYEoE obloBZMmIZS 39M3399w 3OHMEJLL 6 53wbdsosl,
H0IMIdLOE SPOWO 5d300 FEPMToMHgMdsdo Fgbgerolisl. s©0bodbmero bgdsb@ogzs sMMMEgdEs Fowswo
©@mbol  Bom3z0L 653500900l BMmEIWoMgdsl  BoBOYL  3OM(3gLgddo, eblszMPEMGBo  IMmbM3gbgdl -
36939009953 70L Il JsMMN30L 653500g00L IMYEoM9dSL.

3693909530, 2505 BMmE35HgmdOL  3356d0Ls, TgLoegdgEos 4odMgLIbM®  MYOMOIHMNJIgIdOom,
MHm3gwoE sbgbl dob MgooBgdsl. Tgbodsdols Fm3zsfamdol osyMmsdgdbg 3356d900(3M930w96¢3)gd0)
239005U3gdoLsl  F0dsMmszgb bbgs MMM0gMHJdggdgdL s domm30L 653000 30M9(390096370L  dmMol
23039690 b53500L OHM0gM0ddgdgdL dmMob.

UML2- 80 9m035{9md0b 00sa®53900 553136930 39@®ol Jugergdol ¢9dbmammyosBy s 39¢ Mol
Jbgegdol  BmEIswobdo  MBOHMBzgymxal  dg@  dmgbowmdsl  bbgoslbzs  Godol 65350900l
9 oMgdobsb.

UML-80 50558500 6oL 935300 3580%36s 9mm3sfgmdol s 9amdsmgmdol ©osa®sdqdl dmeob.
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MODELING OF MANAGEMENT FLOWS IN THE UNIFIED
PROCESS OF BUSINESS PROCESS ANALYSIS

Sukhiashvili Teimuraz, Shurgaya Irakli
t.sukhiashvili@gtu.ge, i.shurgaia@gtu.ge
Georgian Technical University

Summary
The tools for modeling control flows between requirements at the stage of analysis of software systems
development are considered. based on UML technology. It seems in the analysis, a completely new semantics of
modeling business processes in UML2, which is based on the technology of Petri networks. This provides much greater
flexibility in modeling different types of flows in terms of their subsequent programmatic implementation. Applicable
tools for modeling control flows between precedent requirements have been tested and tested in many problem areas for

business process management.
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MODERN METHODS OF INFORMATION TECHNOLOGY’
MANAGEMENT IN THE ORGANIZATION

Medea Tevdoradze!, Ekaterine Dadiani!, Mariam Nebieridze!,
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dodoaptsiauri@gmail.com, vgudaval4@gmail.com
1-Georgian Technical University,
2-JSC "German Hospital",
Summary

The article describes one of the most modern approaches to information technology (IT) management
in the organization — ITSM, which is focused on best supporting of the business processes in the
organization. In this connection the essence of ITSM, the ITIL library that supports ITSM, the definition of
IT services and the classification of IT services are discussed, also it is offered the procedure that must be
followed to define IT service and create their catalog. Besides IT services costing methodology is given. The
concept of quality of service delivery is also characterized, which has primary importance in the definition
and implementation of IT services. A ITSM/ ITIL modern approach to calculating information system’ costs

is characterized.
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IT PROCESSES IN MODERN ORGANIZATION

MedeaTevdoradze!, Tamta Rukhadze!, Mariam Darchiashvili?,
Teona Chigladze!, Teona Managadze?
medeat@gtu.ge, tamtarukhadze@gtu.ge, darchiashvilimariami@gmail.com,
t.chigladze@gtu.ge, teomanagadze@gmail.com
1-Georgian Technical University,
2 —ORIS Company

Summary

Modern IT should be maximally focused on satisfaction of the requirements of business and business-
processes. The most oriented on this approach is the IT management method - ITSM. In order to support it,
a number of compatible standards and recommendations have been developed, in addition this approach
provides process orientation. The paper presents the main processes of IT in the case of ITSM. It is noted
that in order to optimally build IT business processes, it is necessary to implement the following stages:
establishing of IT mission, vision and goals; Development of IT strategy; IT-process design. The article
describes two approaches to creation of IT business-processes and list of the main components that an IT
business process should have.
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939%960bg 0560
dadiani.eka@gmail.com
LodoMmmM39wmL G9dbozwmmo wbogzg®Lo@gdo
®9bomdg

296boos 3gBrMMEo Go3dol bogsFmm Juguol iwbdgombo®mgdol 9i39dE0sbMmdOL sdsmmgdols
Ls30mbgdo. Jugwo gmdbEomboMgdl 49633990 d9HBLML3g00m s Foldo 499m0Ygbgds 0bBMETsE0Eo
3996mma0900, FogMsd 8mAdzawgdeo bsboom (0bZOILEMNIEMGs ©s 0bxmMIsgomwo bol@gds).
bgmo  BHodol 1s353OHm  3md3s600L 0bBMGIs30Mwo  3H9dbmemyogdol LEGHMsGHIHO0L  SLsdgds, dolo
1593056MdOL Fgbslifogers s Bolio LalvyMmzgwo ByMAsMgmdOL AsBLIBEOZMOL JoBboom Jqdwdsggdwwos
00BbgL-30m3gLo,  50bodbmmo  BOBOYL-3OMEgoLamzol  Fgddboros  dmEgwo @S Bo@oMgdmwos
LodWoE0s gsblbgsgzgdMwo LEgbsMgdom, Gz  LodwsEBdSL 0dEg3s bsEwobBo dom39mEYL 3Mm33s600l
36d30MmboMgdsly s G9Mbgme 0dbsl dolo Bwyd0mbomgdol bar3zgmglim 3560sbEo.

1553396dm Lo@ygggdo: Logodmm Jugo. dBoBbYL3GMEILO. FMPYEOMYDS. sbsEoBo. 0bBMGIsEowmwo
39d6mma00. LEHMIGIR0S

1. 9gLogogro

Omamm3  3bmdowos,  9MLYIMBL  LogsFmm  3mA3sbogdo, MMIwgdog  898smdgb 9™ 33900
99D0m©39000 bbgs Godol LogsFMm Jugugdmsb 990sM9gd0m. dsmo 98gJE0bMdOL sdsmmgdols Bobboom,
MHm39oE BMH0SE ©ITIMI0IOM0s MBFgEMM3g 0683MmMIs30wo 3gdbmemangdols 2s0mygbgdsby,
mbs 998w9dsggl 0683mMTs30wo #H9dbmewmyogdol 4sbgz0msMgdol bLGMo®gaos [1,2]. 53 LEGMo@gyool
9998boLomgol, GMmIgwoi MBOHMB3gwymgl 3md3sbool 0bxm®dsgomwo Ggdbmewmaogdol s®Lgdwo
0003MBoMHgMd0d LolmM3ger FEAMTIMIMBSTO A5LZWSL, 9M30¢gdws© b BosGogl doBbgl-
365 0bHo, Hobmzol LoFoMmms dBOBOYL-3MM3gLYdOL 53905 s Bo00 BMmEgEomgds [3].

2. doM005¢0 bsfjogro

39b30bowmm, JgHBoMMwo GHodol LsgsFOm  Jugwol bsgdosbmdol doBbL-3MHMEglol s3gds.
50b0dbMmo 3md3s60s sbgbl 3OMmEMI3o0l T9339msL, ILHYMdIBL s 990AmI Jol MHYseoDozosl
99b0MEMwo  Godol Imdbdsemgdgmby. SHMME0gmgdlL Yzgws Mm3gMmO3o0lL  FoMm3sL, smMOoEbadl s
9bo@oBL. 506036990 Loddosbmds bmMEogwgds 4903390 Lobol 0byMLEHMWIGHMHOL sOLYIMBOL
3060HMd9070. 390mo Im3gdvyos IgHBOEIMo  GHo3ob bogsFMmm Jugwol dobbal-3Mmiglo (bsb.1),

3909985390990 Logs3Mmm Jugerol gmbdobm®mogdol dgLlfsgarol dggysc [4].

e
deBagndons
L

Bsb. 1. BBy memo Godol LsgsFme Jugmol Bobbgl-3mmsglo
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990000535B90wm  80BbYL-3OME3gldo  bmM309gds G990 3OHM3gMOId0.  FoM39EH0byol
36m3gLdo, 306390 M0ado, Mbs ImbEIL BOHSOLEPOLEJIOL s d3MMEJE00L 3M7HgbE30gd0lL Towgds,
oo 99MBggzs, Bolgdol FgaMgds d5BMOL 3330l Lboxywydzgeby. 999y bEYds IMIFmgdEOLmZoL
393390008 gMEGI0MmGDds ©o bgdg3trergdol  oxgm®mIgds. IMBsMoagdol  3MHmEgldo, ©oMgdMEgdol
2305bs bgds 3mbGHModBHoL BoGyEgddo: 535600 (Fobslifs®), LOHMEO Mobbom b MIBBOL Momsg
Bofoom. 3ol 909y 03939905 3OHMMJ300L  GHMBLIMOEGHMYOOL ©YGHIWdO s 0fygds Tomo
AOBL3MOGH0MGdS.  00oLomzol  OHMI  3OMENI30s  0dbsl  FoGdIMEO,  9MEOWGdJos  Lodogm
3MM(3900IMJOOL 4535 @ gbsdsdobo LsdMYdOL BMMT0MYDS. 4Y39es 3OMEIEIOOL BMY35MdOLmLbsZY,
393300000 36305 Jool 3m835600L oge ©odoM330vI 396G IO Lofymddo s Fsbw bgds
dobo ooz, 00096GH0B0E0MJS s IHIMOLLYdS (MOMEIbMIMOZ350 s dMWEM fmbol dobggom).

3990093 bgds domgdmmo 99gaol sbsbgs dmbozgdms s0MoEblzol 3HMyMmsdsdo. 0dolsmzol Gma
396G MMH0 Lofymdosb Imbgl 11s353MH M 3bJEOLMZ0L 89339000l JofjmYds, XIO MBS FoBMGIL
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3w0gbBol dglobgd) s dYozgerolo;mgzol bsdmemme Bg3oL dosgdoom. Imbszgdgdol  sbowwo@ozol
239BLbMM 309w gdWs©, OOL dMEML bEgds 965009008 BMMIoMYds 1C-0l Imbsggdms Lssw®ogbgm
36MHmyM585d0, 8mbs3zqdndol 3533w 39M0TBIHOLS S 39bGHMIME BsBIOL FmMOob, 3500 3b5¢0E035
H93mOE0bg0. gls0580L5© 93900 0gm 1535FMHM Jugarol Bbd0MmboMgdol gEIWobIdMEro doBbYL-
36m3gbo (69b.2).
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990009, 99B0MOMmo  Go3oL  1s353Om  Jugol  bogddosbmdol, dolo  doBbgL-3HM3gLydOL
d9LHogol, s om0 LobMzgmo dyMmdsmgmdol sgbol BoBboom ho@smgdmmos 9dmdsggdywo
00BbgL-3MmEglol  dmEgwomgds Bizagi Process Modeler-ob ULodwoggdom ©@s BPMN  bm@osgool
309mygbgdom [5]. 98 FobBbom 539dMos  d0BBIL-3OMEILYIOL  BmEIWwgdo,  FobLIBEZMMos 53
90990l d0MHOMOEO  350599EHMId0, d9gddbowos LEgbstgdo, Losz gobloBL3zMMEos 35633970
MabmELYdO s Fsmo 360d36gwmmdgdo. 9B Io GHo3ol bogsFMmm Jugwol boddosbmdol dobbgl-
36390l IMEIo FoMdmpygbowos 99-3 bobabby.
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DESIGNING AND MODELING THE BUSINESS PROCESSES OF
A LIMITED TYPE TRADING COMPANY

Ekaterine Dadiani
dadiani.eka@gmail.com

Georgian Technical University

Summary

The paper deals with the issues of increasing the efficiency of the operation of a limited type of

trade network. This network operates with some limitations and uses information technologies, but

in an outdated form (infrastructure and information system). Business processes (using outdated and

updated information technologies) of this type of trading company have been developed to build the

IT strategy, to study its activities and to determine its desired condition. Model have been created for

this business-processe and simulations with relevant scenarios have been conducted, which allows to

provide analysis of the company and to select the best option for its functioning.
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3969%9mMmo SmMoEbgzol doBbgl-3Mmgliol dmEaEoMmgds
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5692300 5 068300H 5300 LobBHYIGOoL LHMEO gsdmygbgdoom.

2. doMomao bsfoemo

000Lom30L, HMI J>OHMZILMO0MO >OMOEb3OL LOLEJIs 0gmb 5398990 LM, bsFoMms dobo
0om3mpabs 3MmiEglvyer mbyby s dolbo m3GH0dobsool dobbom g8y Mbs gbbmM0w gl
36MHmEgLbol  dmEgEomgds. LEG0sdo  TgdmmsgsHgdwos  905MmM39EMdOMO  s©MoEbgzol  doBbIL-
36Hm39L0, OMIgEoE ImoiEsgl olgom s9m36gdL, MMAMEOOE MOl BORIGHOMIOS O 3OMYBbMBOMGDS,
bo®xgdol sMHOEH3s @S 39WINWOMGds O 9bao®m0odygds (Bsb.1) [5]. @s8wdsggdemo doHbYL-
36039900l Logwdzguby 5390Mwos IMEIWIO0 s BoGsMJOMEos Fomo LodwEs305 FJEIRJOOL
9b65¢r0Bom. 53mEsboL A5aLOFMIS© FMEIEOL AMB0ZME0 Lsbom Fo®dmygbolomgzgol 4sdmygby-
0Mos - BPMN bm@sios, bonwem obb@mwdgb@wmer bodmswmgdol Gmedo - Bizagi BPMN Modeler. ogo
3bmdowo 3MMyMsdss, MMIgEoa Lbgs dgLsdmgdermdgdmsb ghms Mmool  ©®3dgbEomgdols
5 LB 300l FEYRdOL F8MEHBOL, 3MMEgLoL 30BUYsE0BFOOL LyTMsgdSL 435d¢q3L [6].

39-2 Bobsbby dmEgdmwos d96gx IO MO 50MHOELI3OL IGHIWIHO doBEYL-3MmiEgbol dogaro.
33560039 M30m0 50M0Eb30L BoBBIL3IHMEILOL dMmEYEolL LodEs300LMZOL 539dw0s MmGO Lggbs-
0. 30603900 (b3gboMo 1 — ,,HMPMOEF 5MOL) 0335 15Tl Bog35EIMM FmMmEgErol LodwEsEos
©5 9935858mm IgbgxgMIo s0MmOEb3oL 3MMmiEgbol obbmM0gwmgds bywom, dgmMyg 30 (Legbsto 2 —
»O030600 Mbs 0gmlb®) 0danggzs bEdwgogdsl Fgz985bMmm  3gbgx I Mo  SEGOE3OL  3Mm3gLol
900©0b56gMds 06x3MMT>309w0o 3H9dbmermyogdol godmyqbgdoom.
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BUSINESS PROCESS MODELING FOR MANAGERIAL ACCOUNTING

Mariam Nebieridze
mariamnebieridze90@gmail.com
Georgian Technical University
Summary

Proper performing of managerial accounting is very important for a modern enterprise, however, this
is associated with many difficulties. For correct implementation of managerial accounting, it should be built
on process orientation based and using appropriate information systems. Based on the above in the
presented work it is proposed to creation a managerial accounting’ business-process, also it is presented the
development of its model, simulation process, and simulation results, which allows to evaluate the execution
of a managerial accounting in the organization and implement its improvement.
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3653500xmbd30MM0 gabmBmbRboL gdbozm®mo
3Mb39xEool S13gd@gdo

LgMA0 EMbBsdy, Mgs MMEYS
sergidokhnadze@gmail.com, teatodual@gmail.com

LodoMm3zawmb @gdbozm®mo Mboggdlodgdo
M9bowmdy

296b0;c0mos dobgogs 0dobs, MmI gabmBmbRbol Fgdbozmmo 3mbEgnEos M33y IMsgsw
bgzgOmdo o8m0ygbgds, 0Ly s 0lYy 630mMMYPdOL 3BMEgLdo 00Ymaxgds, Tgbodedols 3o, 0
36Hm398o  Bomemos IMsgseo  dgbogho vy 0bgobgMo. 6536O™Ido  FoMmBmaygbowos  sbowo
39d6031960 363983305, OMIWOL MJoEobo30s Fglodwgdgwl AobEOoL MdGswm dmdbIsMgdgerds ov)
306309GH Mo boddosbmdol LggMmdo ©slogddgdmerds 5sd0sbds, ghHmo s 0339 JabmPmbRbo
24980094nbml bLbgoslibgs i3wbjgoom, 3063090 58m3560056 godmdobsmy.

1553396dm BoBYzgdo: JaBMbmbBbo, db30L Lodwwsdm®mo, M399989wgdoL LoTMEsEHMMO

1. dgbsgsemo

00650900039  Abmromdo  5dGHeMos  gabmbmbBbol  bbgssbbgs  3mbJgombowrMo
5608bgdom 9s8mygbgds s dmoEegl oligo Lszombgdl, HMyMEOOES: BoHoZMMo M399Jdggdol
LodWWs30g00,  OGHZMM30L  Fgabddgds  J3gome  bIbYMAOZ0 YOO HOGOOLIL /9
A3060m0L 3505GB0LOL, SBY3g BOBOIWOHO MBOYIBHIOIOL IMISEIYHO FIWOSPYOWJDS W MYOLEHOIOL,
389699 md0bs s FoMdmgdol bLEygMmdo. oS 3oL, JABMBMBAbYdOL godmygbgds 860dzbgermgsbos
d9030bol  bLgggOmdo, 353096¢)JO0L  3MBE-GHM3doGHNMO  HJIVOWOFSEO0LS s  35MOREGA00LIL
390039990 BoHo3Mmo MBI bOMOI™mdOL 3m339bLsoolm30L.

BMYoo©, JabmbmbBbol  3asbogw®mo  Ggdbogmdmo  3mbagnEos  FoMdmoyaqbl  5sdosbols
0039956037900 LogMqb-05d:mdMs3909w0 LolGdol sdbdsmg dgdodMmboan LobiEgdsl, GmIgeros
0530l dbMog  Fgaqds:  LoblMgdom 395300 d Mo Loyhabo  Lgadgb@goolash, LablMgdol
050mdM53909¢0  bgMgm  dM53900Lysb, 09Jobozm@o  doegdol LgblmMgdOLYsb s gargd@®Hmbmo
90fgmd0@MmdgdoLysh, HMaMMoEss: BoMm30l JmszsM0 3:m830MFGHIO0 s LYM3Mm IMs39d0L vYdwmsem
305600390 3MbEHOMMM9dO.

3d9-5 msmdob (5G) 0bxgm®dsgool dodmEzwrol  Ggdbmemyons, M@l ©byMmagzs3 sberm
dm0535¢80 0980905, 300093 YIBRO® dg@ TguodEgdEMdSL 0dEg3s 9GRBMBMBALOL godmlioygbgdwrs,
MMAMOE 300G YO0, S15939 MMM MJoemdob bgggdmdo. 5G gdbmemaos dqbadegdgwl
bool, OHmymOdE 300@MwG, 1939 EITMODME  MJoMdILMD, goerme OMmIo §zmasl,
90bodserMo sym3bgdom.

ALeg3omdo 30d0bsmgmdl 306EsMEOHO MHJomIOL 3m3MWsMH0BsEool 3MMEILo, GMdgwos
3B E0s IM35¢ LRIOMT0. F0OFMIEE HJoMBILMIE JOHMo, 91939 @I OO bEgds
53MJOME0 MJomdol 3mbEgBE0s, Mo3 wolbdmdl 30MEHMIWMMmO MJoEMmdol 0b@ Mz oLob
AW IOHMOME03500 459mygbgdsl. 53sLmob 9O, FLMmBWoml 45630mMMYdIME Labgwdformgddo,
b RO 9dGHvoIMo s 3603369wmgsbo bogds, 5080560l Logmabeols s xsb3MmgEMmdol
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9ogdlodoEMHO  OEMMIOL YBOMbggwygmas, Msdol oElhows 39ML3YJEH035L Jabol LfimMgo
GILIOMIMGH03s ©s 59 3gML39dH035d0 Bmo3s3L 0bgo LBIMHMGOL MMYMEOEss: LsdbgMm™ LBIH™
(396500030000 M39M530900 O BMYSOE 5530560l LoEMEbEOLMZ0L Log®mbol G98339 oMgdmdo
53JBH03mds), Logsbagdm Lo@sE30gdol TsMHMZOL LBIOM (M3IMHHGOIV0 9350 s BOMEMPOMEO
Logz@mbob 899339 Bmbgddo), bsdgsboghm LEghm (LsdgEbogmm M39ME30gd0 VoS 3MLBMLITo, (30900
Lbgmgdol Bgedo®byg) s Lbg.

2. 3060050 bsfowo

©EgoLom30L,  gabmPmbAboL  go0mygbgdol  gmbJsombowo  msgzolo  GHMOOE0YEo
5608699 gdol oMo, 99496039MH0 3Jdggdol LodWWsBMOHOL BwbE0slog 0Mo3LIOL. MMM
2960530™0580, MBOM 5 NBOHM 9GO0 bgds gabmhmbBbol as8mygbgds 30MHEH™MOGmHO s
©53MmMIOMEO  Mgoemdol  0bGHIORIoLOL  b0TbMmgdom, Tbbg  dGWB30L  LodMEsEmEMmol
39do@mmbmao LobBHgdol ©sds@gdom. FIW3g 50900 S0bodbmo 0bEgMxgolo 3mbiEgniool
035LsBOHOLOM [FoMmTmMoyqbl 360 4MoMLosbo d6r¥630L LodmgMdosh dgdo@EMmmbmer LolEgdsl, dslido
0mmo3Lgd  gabmPmbBL  (Exoskeleton), 393303m6 3mLEMALs (Haptic Suit) @5 300G mG0
95¢0md0L bogbmEb (VR Headset);

* 30030 MJoeMmdol Bsgbm@o MbMmbzgmymal, Hmame s 90sdosbol dbgzgummdols s
1dgbols AOABMBsMS MMYbMGdDY 30 gM-5m0M 06RMO 5300l Bofimgdsls, slggg ssdosbols BbGHosb
0M@EOM  0bBMMT>300L  gos3gdsl. gmzgurogzg Bgdmom  sbodbmero 339 99ddboeros  IMsgs0
30035600l Foge, 53oLmsbogg  godz9dMos  [oMdmgdsdo s AbmBwom  sbdGHodom  sIMS30
9cdbdstmgdgero 39sgL;

e 3933037600 30bGMdo MHBOHWB3gEymRl IndbIsMgdwols 356y Goddownmeo (Tactie-oa039
3930319M0) Fga®adbgdol 9x8gdBHOL  2oBgbsl, GMmIgwog w339 899Mdsg3gdY0s MOO  LEHIME30L
(Teslasuit, HaptX) 9096, 0033s s®bgdge 360Hm@wdiosl dobowy®o Fomdmgdol bobg xgM 56 90wmos o
24900m00bs6g 59996, 85BODYE 90 498mPgbons;

¢ 92BmPBMbRboLY (993999900l LodMWsGHMOOb) N d6bz0L LoBmgMdosbo
999G gds603mmo  LobEgdolL (BdGMBsgzo  LOTMWSEMOOL) gHMOsbMds  MBGHMB3gymal  bsd
296BMmIoEgdsdo, MMAMOE 5©sdosbol dogm, TguMvEgdrEo dMmdMsmdgdol dglsbgd, FogOYICO
0683mMT5300L 50d93©35L Mo mE M™To, s1939 5@sd0sbol Lbgrmwol 3mb3zMg@ e bgadgbdgdty
LoFotm doengdol dmgdsl, 0dolEs dobggzom, mvy G5 doengdo (Loddodol, obgMEool s Lbgs)
9m389gBL 3oOGWS MO Lbgeol 6@s GYrrgOmdm@OlL 3mb3OgdHY bYadgbHgdby, 30HGNI NG
9bs OLEAHBEOWO MJomdsdo. o0 3MBIOIGH Mo ©IB0TBMEdOL gABMBMbAbOLS s dGMMB3OL
Lodmg®mdosbo  gagdBH®Mmdgdsbogmmo  LolEgdol  3Mogd@ogMwo  Mgowobgds  gdudgModgbdvyaro
3OMEMEGH03900L oM@, KXIJOXIOMDO®M SOEIOM 300356058 o6 Femmbgbos. dgddboeros Fbmerme
bgeol 93g3bol 9abmbmbAbo, ®MIgElsg 30MHEHMIXWMOHO HYomdol bgwmomdsbo gfmepgds (VR
Glove) s 250m094qb9ds ©dmMgdme MHJoemdsdos, Bgewgmmdm@ol 83936900l LodsMmmszs.

936mBMbBRbolLs s dMB30L LodwyMdosbo gagdE®™dgdsboz®o LobEIdol gMmosbmds (bsb.1),
LEOHYYEo Loboo sOLYdIMBL Tbmerm© 353 96EOL ™bybY, HMIWOL 930356E0s LEBIMGH30 - Axon VR
LLC (LGo®@s3ds 890amddo 89o33sws Labgwfimgds s dobo 995500bgwo Lobganfmegdss -
HaptX), begom g00mdgmbgdegdo s00sb 053md Hdobo (Jacob Rubin) s GHmdgh@ 30m39¢0 (Robert
Crockett) [1].
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¥
6sb.1

bs 500608bML, HMI 50bodbrmem 353gbGTo HoMmdmwygbowmo dgds@®mbmmo Lolidgds s6 sGol
LEWEYMBoEo:
1. bbgmaol  bbgssbbgs  Lodsmobs ©s  3Gm3mM30900L  dgmby  dmdbdscmgdwgdobmgols
93DmPBMbRbO 56 MOl MbogzgMLoGsE TMMYGO©O; 50bo8bMwOo 353IbE0 FMEolbdmdl
960 30839 do 9HMNOOHMNMEOE M5Ybody Bmdol gabmBmbhbol s®LgdMdOL bsFoMHmgdl.
2. 31b30L  LodMEo@dmMo  FoMdmoagbl  Lsd ©gMdMe  dMwbzoL  d9doboBaL,  s3y3560
3mbLEBHOWJzo0l  bogarmgsbgds 30,  3mb3G9g@ME  306905303M6  dymTsMgmdgddo
39DOMOMEWMdss, 53 dEamIsmgmdl, MmIgmody ®mOo dMWb3oL  gMdol YOO Mo
©530b3930L5L, dGMB30L WIMIGOOL MHMEIBMBOL GMHMO OGO V35M3500.
239Ms 5dobs, 21939 MBS 0M3sL, OMI EOILEWIMO00 sMLYdIMEO bbgoalibgs Bbdzom®o
56086990 gd0L gaBMBMBAbOL ¢9db0o3M0 3Mb3EgIBEOIO0PIB, sOEINPO 56 ImEOobL LM 3sHImbosdo
300530560l Loy nb-059mIM3009e0  LobBHYIoL  d0MTgdsbozslmsb, Moasbsg obobo bwmszqb
300530560l d0omdgdsbozmMo 3069953 030L M530LwREWGOOL botolbl.
LEOWYYMBR0Eo 9gRBMBMBAEbOL 39]bo3MMo 3:mb3953300L Bsdmlisyswrodgdas, LaFoMms:

1. 93%mbhmbBbol  3mbLEMWJgomw  1gadab@gdl  aosbbegl  BmBsdo  MYYMEP0MYdIEO
Bofoamgdo,  Goms  Lbgoolbzs  Lodsperols @s  3OM3mME30900L  dgmby
9mdbdsmgdgdol;mzol 0gmb »bogzgMLsEMMma© JMMyGdSEO.

2. 93BmPmbAbol  gaBmdgdeboz®  LobiBgdol  gooBbogl  00©gbogg  MogzoLvBEgdOL
bsobbo, Ms9gbog 3ooBbos 50530560l domdgdsbozw® Lolidgdsb.

0dobomzol  GMmd  gabmBmbRbol  3gdbogMmMo  LobEgds ogyml  IMe35¢xMbIz0mMo, O3
2379olbIMdL  ImdbIsMgdgmMom3zol dg@ 3Mad@ozme dmbgmbgdvenmdsl, gabmbmbBbol doMoms
399603m6 LobBHIsL 9bs 4o9hbgl MoMMgMwo Bwbdiool Fglsdsdolo sTsaMYds-dmblibswo
ImEM@gdol  3m33gdho;  BbIzonco  3OMaMo  YBONBIIYMBs by BgEadm©IL
bbgsslbgs BBJ309H0 95aMMOMIGOOLAD, OMIJGEMS BsMMZo-2oIOMZS3, FMIbIsMgdol JogM,

90



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.2, No 1(32), 2021

d9LOHMEEgds Fgbodsdolo Bwbdomboeol LoFoMmmgdol JobgE30m. FoFoWOMHE, F0MEHNIWME® ©s
59O JOME MJomdsdo, gaBmbmbBbol ©1349999gd0L LodWWsEMMOL BB gdom 45dmygbgdols
390mbgz93580, LoFoMmm bgds gabmhmbhbol 39dbo3me LoLEYIsl ©sgdsG™ml dM¥b30L Lo sGMGO
©5  300FMOWMOHO  MoEMmdol  RogbyBo. bmwmm  8mdbdsmgdeol  dog, 59539 9gybmPmbRoL
AMOOLEGMo 60BN gdom  9sdmygbgdol  dgdmbggzod0,  J3JOMOE®  FOIWISPPOWGOOLS QO
BMaBBmolL Lsbom Loddodob A5sEBOLSL, BoBOIMMO OGHZ0M™MZ0L Fgalddgdolsl, LsFotm
bgds gabmBmbBbol bgws 30Mgdol bofowgdol dmosbs dmbLbs, Moysbsz gybmBmbRbol
00b0odbmwo  ©sb0dbMgdom  2odmygbgds, odMmMOEbogl  smbodbmmo  bgadgb@gool  LsFoMmmgdal;
2390 000ls,  90bodbo BB gd0m  gaHmBMBRbOL  as3mygbadolisl,  LsFo®mm  bgds
936MPMbRbDY BMABBMOL Ladoa®ol Lgadgb@ol sdsEgds, Moms J3JOMOE  FIWSSPHOWIOOLSL,
bbbl Loddodol doserols TBOOEID OGHIOMMZS F9I3IL JaBMbMbBbOL d9dsbozmE LolEgdsl
Q5 565 500590560 Loy 9b-05dmAM 3909w d0omdgdsbozw® Lol gdsb.

M3 999bgds  gaBbmbmbBbol  gegdBH®mmagdsbozme  LobEgdsl, ol Mbs FoMImowagbogl
bgM3MmIMH3900L  3MA3WgdBL, GMIJWoE  MIMeMmE 353006090 0dbgds  gabmBmMBAbol
3999603960 LobEgIol LablMgdmsb. Mogol FbGOg, LgMzmdMs3900 ©s35380MJdo 0dbgds FsMm30L
3MBGHOMEYOHBImsb, bmwm  FosMm308  3MbGHOMMMHGd0 - FoOM30L  3m3309GHIOB.  JoBrmn3ol
3003093H9Mom 30, ™30l FBMO3, YuBwEIds  3MB3MgEHIwo  BMbJ30mbogrol  glisdsdolo
390003000 M39M5309d0 s dMJsBgdgO0L go(399>.

3. sli33bs

3393900 Bggpe@  foMmdm@ygboos  gadxmdgLgd o GHgdbogn®o  3mbEInEos, M3
2399o0LbIMdL:

1. 96535¢00x3bJ30mm0  9abmPmbBibol  3mbLEBHMWI300L  ©sdMTs3gdslL, MHMIgEoE 530560l
Loy gb-050mdMo3989wo LobEgdolb d0mdgdobozolimsb sdLMEIWEME 356m3mbosdo 0dymagds,
505bb gMHMo, Lbgoslbgs LodsmEby s 3MM3MM30900L 8Jmbg FmaBIsMIBIWMDIMNZOL,
560l B35 FoOHMM 035HMbT0 FMMHAJBSO S JHRMbMIowwo;

2. d36nbgzol  LodwMsEGHMMOL  3mbLGHMNMI30osL,  GM™dgros 9abmPmbBbmsb  gMmo,
LOHYEYNBOWSE MDOOMB3gEYmxl, bbgwmwol bbgswolbgs 3069853037900 9aMIsMmgmdol
LodwEomgdsls;

3. $9dbogmmo  LobBHgdobomgol dgbsdsdobo  gargdB®MbYo  535Ms@EHwmol  FgMbgzsls o
3bx3094mOHO0MmGRSL.

4. 9a%BmbhmbBbol IM5350xMbI30MM0 BHydbozmo 3mbEgnEool, yzgws x3vbjiool dgbsdsdolo
30560390 5EamM00Tol s3v)ds39dsb.

306398300l MgoobBseios gbsdwgdgel gobol MBdMmsErm dmdbdsmgdgeds 0¥y 3mb3M9E v
15gd056MBdOL  LYIMHMTo  ELEJTGdIMTs  5QsF0s6Ts, gMHMO @S 03039 9GABMBMBAbO  45dmoygbmls
bbgoalibgs ¢o3ol gwbjgoom, bsFoMmgdolis dobgwozom.

WoBIOoE M — References — JluTeparypa:
1. Rubin J., Crockett R., Whole-body Human-computer Interface. Pub No.: US 2017/0083085 Al.
Mar./23/2017, Appl. No.:15/372,362. Filed: Dec./7/2016.

2. 0. 9M9O©s0, . 00533000, d9Jo@GMHMbozol bsxmdazwgdo, &Hgdbozwmmo wboggdLo@gdo,
doobo, 2018.

3. Y. Kim, H. Ko, B. Choe. Virtual Reality Infrastructure and its Application to Telerobotics. Comput.
& Graphics. Vol.18. N5. Elesvier Science Ltd. Great Britain.1994.
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ASPECTS OF THE TECHNICAL CONCEPT OF
A MULTIFUNCTIONAL EXOSKELETON

Sergi Dokhnadze, Tea Todua
sergidokhnadze@gmail.com, teatodual@gmail.com

Georgian Technical University
Summary

Although the technical concept of the exoskeleton is already used in many fields, it is still in the
process of development, therefore, many scientists or engineers are involved in this process. The article
presents a new technical concept, the implementation of which will make it possible for ordinary consumers
or people working in a specific field of activity to use the same exoskeleton with different functions,

depending on the specific task.

30000930 FoMm3z0lL olBgdol Bmyswo
3obll0smYdE9d0 s BMOIGO0
09795 396@0560830¢0, 3Eoodgh 39396599
bendianishvilibeqa@gmail.com, v.kekenadze@gtu.ge
LodoOmm39wmU $gdbozwmo boggdLo@g®do
MHobomdg

000@0MmmMY30L  FoMmM30L  LobEBIIOL BMmASO  TobolosMYdEGBOLS s BMEOIJOOL  gobboergs
"oMqbs 36003690 mz0600, M@ LoWMIoLYMWo 3300939 s LdgomMbol dogds doa30y3sbL LmE
51336905009, M G Mbs 253000GL 98 B0BMNMEGOOm, LdOdEPOMMY3™ d9bgxdgbGOLS 0¥y
06m3530996H0 360Mm©dBHgd0L ©sbyM3z0L mzslsbMoLom. bsdyEboghm WoMmYdIMEIGdLL 25Bs30M™dJIL
ol ®odBo, MmmI  gsbbowrmos  dodwommMg3ol  FsMmzol  LobGHgdol  MIbodzbgarmgzsbglio
JoboloomMgBWGoo s FmMHIGY0. LoobBMEOTs30m  BH9dbmermyogdol LHGsRs©  gobzomamgds byl
PPYmdlL d0dEoMmmg30L FoMmM30L 3OHMYMsdME MYHEOHWb3gEYmasls s TbsMEsFgMol. gobbomos
000oMmm930L FsMmM30L LobEgdol, sBg3g LEdMdE oM™z Lsddol 0bmgsgoMo gwgdab@gdo. sbgzg
0bgmo 3603369 M3560 BMOTs, HMYMOOE5 VO 5EEJMHbE03o.

153356dm Lo@Byggdo: Open Source Software. 3MMmyM53s. dOBOM™MY3S. Fotrm30L LobEgds.

1. dgbsgsemo

000OoMmm930L  FoOM30L  LobBHIIOL BmYso  Fobsbosmgdgdol s FMMIGOOL  Fglabgd
390d@gds 0mggzsl, Mmd s©bodbmwo  Lsgombo gMm-gMHMO  sIBHIEMOHO 1gdos MobsdgMmgzy
39600mEdo. bs300mbl 3600369 mdsl  bdgL BB OMMY3OL  93BHMToGHOBsEOOL  sMLO. gPHo-gB O
36033690 m3560 gm®Tos 05 SEGYMboogs (Open Source Software).

005 {igodmb 306390 gm®mds 1970-056 ergddo gobgzomstms. Mobsdo LEswobo sMol
90960390 3OHMyM530LEGH0, MmIgeoi doobbggl, O™ fysmrmgdol 3mols s 0IqdoL gobosMgds
36396 GHMM0s  LoGHY30L  MO30LMBWGIOLMZOL. FIOMOME  Podmoygbgds "Unix" ®m3ghszomwo
LobLEJIol "MegolvBsEro" 3gMLos”. Fgwgas "GNU" 36Hma®msds dmoiEogh L3ggoswmmae dgddbogn
2396965006 LsHMASMYdM03 wo396Dosl (GNU GPL).

92



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.2, No 1(32), 2021

2. doMomso bsfjoemo

000Oomm930L  FosMM30L  LoLEJIOL  AoBbOEIZOLLL  MTMsg™gLbos  Tobo  FMEIGOOLS o
3obobosmgdgdOL 25bbo3zs, M5B obzoMaMdOl oo 3gML3 @039 5J3L.

000@0MmmMY30L  FoMmM30L  LobBHYIol ghm-9Mo 600369 Mz906 BMMASL  HoMTmoagbl mos
3@ gMbo@ogzs. ©oo  Fyommadol 3mbggxnEos s Ggdbmemmaom®mo  0bgm®mdszool  msgzolvBws©
39H056Mg0s OO bbom sEEY sOLYOMIEs. TogooM©, LITBIMYMMm M9393BHJOOL  FoBOsMYdS
bgdm©s 505305601 39WEHWOHOL EsLOFYOLOWD. oS §goHml 3oMm3gwo mMIs 1970-056 Fergddo
39630000605, GHoRO® LEBI0bOo, 599M039w0 3MMYMToLEGHO, HMIgEoz dookbagl, MM Hysmmagdol
3Mm0Ls @S 0©Yqd0L  FoBosMGds  BbELTI6EHWM0s LoGHY30L  o30L¥REIGOOLMZOL.  BIMOOME
390m09ggbgds "Unix" m396o300¢0o LobEgdol "msgoLvgsmo” 396MLos. dgpgas "GNU" 3Mmy6msds
3959Mm3005 139305 YMs© dgddboeo 49bgMsW MmO LaBMYsEMIdMH030 o336%ool 398 (GNU GPL).

Bodmygoods doymds Lobgwiimgdom "mog30LvxgsEo 3MMyModwo bOHMblgwymas". 0
30639dudBo  "mogolygzowo”  Bodbogl, Mmd 30609l Fggdwegds  dg3owml  3BMmMmedero
MBOMBIGYMRBs. 09930 "00s 3OHMYMoTNo" Bo3wgdo© LIZM S MBGM "doBBYL-TgYMIGYEO"
A9gMdobo oym [1].

005 fgodmb (3mol) 894dbs 95839dEGHIM0s XFMBIOO MsbsFIOMIXMO0m. MMIgEoE F9agds
06003000 3OmyMmsd0LGHIdoL b 0bogz0EMemo XAz, sbgzg dowosh oo
3003560900Lg56.

"005 yommgdo bl Mfigmdl 3GmyMmsdweo boodgEmmdsLs s boMolbl ©sdMM30gd9EO
56b3MdOL 49bboz0Ls s 3MmEOL LEMLxkO g3meE)300L FbsMIFIMH0m." Vs §YsOHMmgdol JoMHOMSO
Jobol0smgdWYO0o:

1. DYoo 56 09530LvREs RsTMEHZ0M0E0Y;

2. 3o60mgdgml, 939039l 56 543 MBEGds IMoMbM3mL HMOSWEGHOL go3MEgmgds b
299my9b90ds;

3. §456mb 3m©ob bgedolszmdmds Imdbdsmgdarolbmgol;

4. 36OHMaMs9Mwo YBOHMB39wymzol o3MEgmgds 060300 Mo 30Mol b xymaolbomgol,
Gomd M HOHMD3gmYMB0Eo 0yml 3HMAE3MEo [gostml 300005

5. 3L 543 3OMyMsdol  MmEH0R0bsrMHo  Lobgwfimgdol dobgozom  IMOB03IE0s S
fom3mepqbs;

6. 36GMaMsdsdo  dg@EHobowo  md0gd@Hgdol MBEgddo 9O  Mbs 0yml  ©IM30EIdIWO
36013659900L 306309E Mo 3OHMYM 9390 BOHMB3gEYmaol Jobsfoamgdsby;

7. @03bbomgdmwo  3OmyMsdwo  BOHbzgwymes o6  Tgodegds  gobemmlb  Lbgs
360 MyM5990%Dg, O™ qdoE Fobmsb gMmo© 3039 I0Y;

8. woEgbbool yobsffoegds o6 Mbs oyml 3mbiMgdwo 3MMmdBoLbm3ol ©s wogbbos
b 0gmb G9gbmemyow®ms 69o@®oEMMo ©s 5.0.

00bsbodbsgos  s3Mgm3zg  06GIAMOMGIMEo  Ladodwommgzm  bobEgds - OpenBiblio
(003oMm™MY30L  ggdBHOMbYwo  JoGowmaol  dgboddbgwo  3HMyMsds). gl 30 Mbsdgmmgy
LGB FEHYO6 5Bl Tglodsdolbmdsdo [2].

005 3MMyMsdNmo  NHBOWB3gmymEs  3megdGomco  dmddggds:  ©0os  3MMMeBwo
MBOHY6390Ymx30L Fombicmgos dosgrosh Go®E0g0s. ML Ggbodwgdgr0s Meg30LYBWS Fwdsmds
300365008 3m©ol gbobgd, gl 59930WGdESE  RovYdxMmdILEIDS, YD M9650TOMMIMdS byl
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Mfgmdl 993003700l godmbfimMgdsl. Lobmysmgdol §3wowo sMmob Asbowgdo Bgdoldogho @os
2965fogdobls.

3. ©sli33bs

00d@0MmmMY30L  FoMmMz0L  LoLEBIIoOL BmPsO  TobsliosMdEIGdOLS s FMOTGOOL  Tglobyd
bogombol Mo sboeroBL oo  360d36gmds 543l MIBsdgmM3g  3gMomdo,  LHGMIRs©
239630050905  2o0gdmdo, dgledhbgzos  s®bodbmo  LYIOHML  AsBz0MeMgds.  LfmMgo, GMI
LOMymgowmo dmbszgdgdol Lsdmewgdom ©slizgbgdol 4odm@sbs obgm  od@Euon® Lsgombby,
MMAMOOES 0000MmY30L FoMmM30L LoLBgdol Tglobgd, doeBYE oGP MBS. Mos 3OHMYMST MO
MBOHMB39wYngBs  30egdGHonMo  9mddggds: ©os 3OHMPMmTMWo  MHBMHYB3gYMBol  GowmlicmBos
do05b 8o GH0305. ML TglodegdgE0s Ms30LBESE FMTomds 3OHMAMEToL 3m@ols Galobgd, 9l
3MEOWIOMSQ IR MOIYOS, B3RS0 1565FIOMIEMds byl Migmdl 993000l godmbfcmmgdsls.
LoBMYIMGOOL F3000 5GOL 2olvmgdo BadoldogMo os Asbsfowgdobls.

@odgMoEGs — References:

1. Granthalaya G., Sangh S. National Library. Seminar and Library 29th Conference.
https://publons.com /journal/952363/gujarat-granthalaya-seva-sangh-national-library-se/

2. 06@9aMomgdmo  Ldodwommgzm  LobEgds  OpenBiblio.  Internet  resource:
http://www.gela.org.ge/foss/openbiblio (28.04.21)

GENERAL CHARACTERISTICS AND FORMS OF LIBRARY
MANAGEMENT SYSTEM

Beka Bendianishvili, Vladimer Kekenadze

bendianishvilibeqa@gmail.com , v.kekenadze@gtu.ge

Georgian Technical University
Summary

Discussing the general features and forms of the library management system is extremely
important, as in-depth research and research will lead to the right conclusions about what needs
to be done in this regard, in terms of library management or the introduction of innovative
products. The scientific value is due to the fact that the most important features and forms of the
library management system are discussed. The rapid development of information technology
contributes to the management and support of library management software. Innovative
elements of the library management system as well as the library case are discussed. As well as an

important form such as Open Source Software.
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8cmmbmgbgdolis s ag5ergdgdol s®mmz0L Lolidgds

3bbBmOo Jggbodzowo
akevkhishvili@gtu.ge

LodoMmmM39wmL Ggdbozweo wbogzg®dLo@gdo
Mobonmdy

2396b0o@os  Loobgm®mdsgom  BHgdbmewmayogdols  dgdzgmdom  dmmbmgbgdols @S  IZ9¢GdIBOL
LobiGgdob d991853900Ls o godsMm30l 3006303900. Imyzs60e0s 3HMYMTw0o LEHMIGHMOS s BaBzgbgdos
9gd909d0L 0s6d0dg3tero bdgds.
1553396dm LoGYzgdo: JoMm30L LobBHYds. 0bxMMT>30Mwo Ggdbmemyons. 3mI30vGHIOMWO 3OHMYMSTs.
3000590 MHOHWb3gegma3s. dmdbdscmgderols Immbmgbs. agowgde.
1. 8glssgsemo

9ol Imsgz5M0  JoBsbos  olgmo  3OMAMTMWo  MHBOHMB3gEYMmRol  Bsdmyswodgds, OHMIgEos
05gdL0BoMmo© 989IGHIMO© FmobEgbl ImIbTsMHgdwol InmbMZgbgdol LEMmsxgs do@ebsl dgaleMwergdge
96009 g35807. b 3OM39LO 3IEolbImdL:

1. 9mdbdsGmdolmzols dsMGH030 ©s BMbd0mbsgrm@mo dmmbmgbgdols 96/ ©s35¢gdgdoL Az39MOL
d999b65L, HMIGEmbs3 H3mBs ImabTscdgwl 9db9ds Msdm©abody;

2. 9mdbds®mgderols 8oge BmdbsbMMg MmMmY60BsgoMwo JMHMIMYWIdolmzol Asabsgbowo 0bgm®mdszool
LHOsx3000 dofmegds;

3. 9mIbToMgdgdol Jogh goaBogbowo dmmbmgbgdol sbseobbgds. 0 3MBJEHOL TguBrmeErgds LoFoMmmo
dmbgl 53GMToGvMo LYM39Mol doge GMIgewog Fobobffo® gobloBgHMMo seammomdom, Fgdmbivye
dmbm3zbgdly ssbs®olbgdl s 3osl3gdL dglodsdol MmEYBOBIEFOME OGN 56 ghmgmagdl, bonem od
dnmbmgzbgdly GMmIgms sboMolbgds 3960 dmbgds, (35639 wobE0m Fosfizol 3HmaMmodols Imabsbrmyg
9JONIML, O™Igeoi  dmobgbl 0 dmmbmgbol 3853905 s Fglodsdolo  mGYSBoBsgowo
9009 obmzol 96 306HM3bgdoLm30L  gosEgdsl. sbgzg Imobgbl 53 IMmBMZboL sbsMolbgdsls s
d900pmdo Abasgbo LoEMsEo0L 933MBsBHOBIFOOLMZOL 98 IMPBMZBIL sTsEHOL FMmmbM3zbgdol LogHmm
05bsdo Moms dgdamddo 0039 G030l Inmbmgbs 30MEs3oM dmbzgl glmmadger JOHNIMWMNH,
36580l IndLobmeg 306L 339MOL 53O00;

4. 9mdbobmMg 30600l 96 MmEmYBobsgowo ghmgmwol dogm Fmmbmgbsby LHGsxR0 ©s 9839dGHwOO
953060900l dmbgbol MBOHMB3gwymes;

5. 36HmyMsdol 89039000 Bgsdbgw39gewro 300930l Joge Inmbmgbgdol Iglitrmegdol dmbo@m®mobyo;

6. 36OHMaMsdol d9939md00m dmbEgl §erom®m0,33509ww6M0,9Mm39WM300IM0, 56 OHMOL AsblsbmzMmwo
00b53393H0L M93mOGHOL 5TMgds, GMymOE LsgOmem oby LEHOMYIGHMOWWo ghmgmwgdol dobgzom. gu
3900 gds 0gmb OGO 3 3OHMyM8530 3oBwmswmMaw b3969ds olg HMIgwr0dg Ggsd@m™do (excel, word, pdf
96 bbgo 3m®ds3d0) gdudm®mE0ob 453sbo.

2. doMH0m50 bsfjommo: 36ma™m30l LEHOYJBHMES
2.1 8eadb3s598¢m0l 598005 Gs30s
30M39¢ Gogdo dmbgds, 3MMmMsdol sEdobolGMmo@m®m(gd)olb doge dmabdsMgdergdoll M9aoLEME0s
Los3 046905 300mMgdEro dmIbBIsMGOIW Db L3MBEIBHM 0brMMTs305 ©s Fobo 3360w gds/3o3doMo
LOODIOVOVW JOPYIL 6.
0b 9mIbBsMgdgdo Mz300mb 890y3z9696 dmmbmgboer 0bgm®dsgosl s 999amd sdobobBMmaE™mMo
29559 BH0M9dL BmdbIsmdEL
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2.1.1 8eooobagbols 8g3L985 s ssg bsgzbs
dmbm3zbo, 36:md@gdol 56 bgs Lozombob FomBdmmdol O™, HMIgeos boFoMmgdl gosfy3zg@ol bgs
306MHm3bgdol o6 MmMysbobsgommwo LEHMMIGHWOMOL doghH Fgagds Inmbmazbol Fods@mgzs. 59 FodsMm3ol
d9bogLgdo  9M339M 390 BoLEFMNDBY 0gbgds  FobsgLgdMo  L3gEosw Mo  BMmMTs, MHMIgedos
2300035¢0b{obgdwo 0dbgds dmdbdsmgdwols Joge Tglogligdo 39¢gdo:

- Jgobgdo ([fobsliffo® LEGHOWIEGHMHoMdmwo Jgolbol odembgdo) Mmdwmgdos dgdymd 25Blsbrgz™agl
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REQUIREMENTS AND TASKS MANAGEMENT
SYSTEM

Anzori Kevkhishvili

akevkhishvili@gtu.ge
Georgian Technical University

Summary

With such software, it is possible to effectively manage and automate tasks in the organization,
deliver them in a timely manner to the relevant units, determine performance priorities and plan the
execution process. It is very important for all business processes to know how effectively this or that part
of the organization works, so the annual, quarterly, monthly or daily information on what processes are
going on and how they are performed, greatly simplifies the implementation of further operations. In that
way, through the application, it is possible to retrieve the report with a pre-calculated period or optional

period and plan a further business process according to it.
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> 9y0dogmds (3gMLmbagomMo). 39sFy30GHL ) 565 LEBMIBEJOTS HMAMO MbEsm LsIMMPIGO Mz0lL
50dds 0bGHMByET0? 53bMd0gMgdgb My 500 LEBHIEEHYO0, MM 500 5§30 "30BROWWO GHo®¥y", dMIOL Fodwms
000gdob 99v9dgdge0s? 0305 04 565 bEYBEH GBS, MrYME 0bsbagl bLadogdm LobiEgdgdo 390 — 339MIOOL
SbEnl? 536MB0YMYOI6 99 565 MBS Lobol CBRMMT53E0sL SBOsMYd6?

500500060 Mbs 0ymb 35LvbolidygdMdolL Idmby dmdsesdg Lobmysmgdsdo, bfmMg sLgoogg oGO
dmdowsdg — Jugedo. LEGHWIbGHYO0 GMI 2obbIb FoFOMEo Tmdowrsdgado s oMY 9MH3I39MbI6
Bodmomgzgo Lszombgddo bFoMHEIdsm godm30Egds.

UEM96EJdds bLsFoMmMs 080JMHMB 0dsBY, M) Mo Lobols CBFMEOTsE3osl Imodogdl 30639 0bEgMbgEdo dom
dgbobgd. 54300 09 5615 HGZOOMYO H50Tg 3MB3OHMI5EJOO FoMO LM30sMHO JJEOOL 3OHMBOMT0? sEHMIIL
Lobogom 96 8g®o3bdymazgero 30m396EHIMJd0 LoobMLom daErmygddo, HMIgewms 3mgbs oM EH0300?

LEAHWIBEIOL LFOMPIOS ASTMEFEOIBOL  FobosMYds o 0bFIMbgBHom LbgzgdMsb s353d0Mgds
bbgoolibgs  gotmgdmdo. Lobffogem  gsdmEowgdobmgol, bEHgb@gdds wbws doowmb dmbsffoergmds
9OOMd03 LHogmgdsdo, 00565d3MMA™b bbgsalbgzs 30mgd@gddo. 08O Tmdswsggmds dmombmal
005350 9mdosdggdol dmbsforgmdsl 9 Logombgdol yowsfyzg@edo.

BOBOMWOo dmgowsgdgmds yoblogzmm®mgdom 9603369 m3zs60s 3m300 356gdool 3omMdYdd0, J3ggbol
059900 LEBHMIbBHYOO Lozl 53MAgdab 30MEHWSMEs© 6 30dMoEwo LHsgzwgdol FmMIoo.
LEHYIBEJO0 0Y4gbgdgb M5305600 (30RMWME IMFYMIOWMBYIL, 353006Jd06, 56588MIMdI6 s J8B0E

3OBOME0 153 gdGd0m MGOHM FgEL, 30O MEYLTY.
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LEH6EJOT> Mbs 03Mm©BIL G5 MOl 3560 s MO GOL (3O. F0BONMEO Tmdosdgmdol 9o —
90 B350 2533900005 gbgdol (335  99IRqd0L  oB0sMYd;  Z0MEGHWIOIMHO  3MbESJBHIOOL
3mbogermeo dg6mbggs.

3. sbs336s

LEAHWIBEJOD  FMTomdOLOL LoFoMms bsBo gomligom 3MO0EO3MMo sBOHMZ6gdOL TB0AZB I Md.
2990309gbmm LmEosrw®mo 89o0s Lfogwols s 0sbsddMmImdobmgol. dog390 M93mdgbs30gd0, 0¥
MmO MBS 50E0WMM 153000 3ws0530. 35Ufo3wMm® bBMIBEHIOL L3 MMM 30M9EO CbRM@Ts300l
0oOHMZ0.  ©939bTomOH®  30BOWSE 3509930030036  YMMo®IdOL  FoBIBEHMMBLL.  hsdMZYYsodMmm
1bg93056 gM0OMdE030 39F5tmdOL Vb0, 306MM3641w0 s FbMEMO 3mTMBo o300l derogmo MBsMgdoo.

3O8OWs dmgowsdggdds M3gm Mbs 490aMb 308GWWO AsMBML Tgbsdwgdemdgdo s Molizgdo,
dmbsffogmds 3000mb 3083MKYMo dmdowodgmdol B gdgdols s IM3ogmdYdIOL BMmMIOMIdsT0. 30BOWO
dgdoodgmdol 5930w gdgmo 9egdgb@gdos: bomds, §3mds, sbasM0035¢YdMgds, MLsBOHMHMYdS S
3503306035 Mds.

woBmodm®s — References:

1. Vicki Davis. (2014). Reinventing Writing. The 9 Tools That Are Changing Writing, Teaching, and Learning
Forever. Published June 27, by Routledge, 266 p.

2. Bpomorckas E.B. Lludposrie Tpaxkaane, mudposoe obmecTBo u mupoBas rpakIaHCTBEHHOCTH // BrmacTs.

2019. Tom 27. Ne 4. C. 65-69.
3. Ribble M. 2015. Digital Citizenship in Schools: Nine Elements All Students Should Know. Arlington:

International Society for Technology in Education. 222 p.

4. Mattson K. 2017. Digital Citizenship in Action: Empowering Students to Engage in Online Communities.
Arlington: International Society for Technology in Education 134 p.

5. Digital citizen. https://en.wikipedia.org/

DIGITAL CITIZENSHIP ASPECTS

Olga Khutsishvili, Tea Khutsishvili, Besarion Tsikhelashvili
Georgian Technical University
Summary
The article discusses what students need to know about digital citizenship. Digital technology is an integral part
of students’ daily life. Computers, phones and other electronic devices take on vital functions during a pandemic. It is
important for students to learn the rules of the digital world in order to become safe and responsible digital citizens.

963699600 3500l 3MOLOL (33¢0gdol E0bsdo3s
s bm30dz00, Mgs buodzowo, 0gdw6H dogbodgzowo,
2300630 LyyaEsdzowo
o.khutsishvili@gtu.ge, t_khutsishvili@gtu.ge, tmdivnishvili@bog.ge, g.sulashvili@gtu.ge
Lodommggemlb ¢gdbogmmo »bogg®bodgdo
Mobomdy
2396bomos 2020 fierol  geMmzbmo  35BHOL  2533womo  3OLOL  sboobo o  As3wgbs
030bm8ozmm 8563969093, LoJo@mzgwrml 93mbmdozol dmoegsMo asdmfizg39gool sbserobo oE3womo
3MOLOL 330 gdol  30MHMBGBT0.  LodsMMZgwmlL  GobsblmMo  LobiEgIol  Fo@ewo  EMEPMODIEOOL
235035¢0olfjobgdom, doMoms 0bGHgMgLL 0fj393L W sMOL EMEIsMmMsb J0dsMMYdsdo Bmdobsgrmmo 3mGLOL
0m30g3500560 ©yggs. bs9MMAol G0Bsbos goggwromo 3MMLoL as3cgbol Tgxslgds 3mz0© 3sbgdools
3060md70d0.  965¢00BOLIMZOL  458MmYgbgdos  LadsMmzgaml  bEsGoLGH0IoL gMmgbmwo  Lsdbsbwy®ol,
LodoMmm39wml gHmgboeo 35630, gobsblioms LodobolE®mmL dmbsizgdgdo.
1533560 LoBY3gd0: gHM3bOo FoawyBs. A93E3OMO 3MMLO. BolgdoL MBY. LadMmiEgb@Mm gobszzgmo.
693090990 sbsgobo.
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1. dgbsgsgmo

9360 35WMEGHOL 253300 JMMLO MOl JOHM-gMmo dbodbgarmgsbalio BoJB™m®mo, HMIgEbsg
99000 403wgbs 0dmboml  J3ggbol 93mbmdozM® BAMTsMgMdIBY, GobBBLME  LBHOdOEIWOHMBLY S
bLMEOSEME 3900 EEIMBSDY. 0o B53MM93mbMT03MM oB39690wgVME JOHMo©, HMyMMoEss o osbo
3005 30MIEH0, 06BWsE30s S LE3OMEIBEGHM Fobs33900, 3533w0MO 3OO SLg3g I60TZ69EMZ6 35M509GHML
§96805396L 39960l 93mbmaozol abslinsmgdobmzob.

23936300 3MOLO FoMdmoyqbl Lbgsslibgs J399bol 35wEHIdol BoMEMdom Gobl, o3 3MLOL
530LMBoWO  399O30L  Mgg0dolb  JoMHMdYIYTo  dsboMBY  YEbmEmo  ZoEwEHOL  Bmmbmgbs-dofimogdom
3960LsBPZMGds. ZoerGHs s ToLO VOMYPIWMWYdS 9306MT030LOMZ0L ML FIBGHMIWMMO 353 JamM0s. ol
393gbsls sbgbl  LogMmsdm®mobm  3oFMMdBY, 0639LE0E0gdDY, BobsbLYBY, TogMogosby s Lbgs
05360M930b6MmT0 3196 Toh39690dBY.

2. do6romso bsffoeno

3933womo 3OLOL J39g30L SbobLYbs 93mbmIolBgdo doMmoMosE  Bsdo GHodol Fobslosmgdwgdls
04969096: BolgdoL ©MbY, LadMMEIBGHM 965339000 s BoRdILEbEM B¢ sblo. 2020 Herol slsfyolbosb
30300 3960053053 FbmBEombs s gbodsdols bodsMmm39wmLsz Iogmo sMEHYds Fosygbs. sfgligdmeds
69305309035 bbgoalbgs Lobol 3Gmd@ol s ImAbobmE@m9doL FomBmgdols botxgdo 3oBoMmEs, Mo Moz30l
dbem0g 3sLYdoL BOITo s0Lsbs. Boligdol bEsdOEIOMIOL Fglsbs®mhMbgdws s WMol ALYowWIgEMOOMO
MBIl L339 JMM3bMEo Bsb3oL Togl AoBbMEME0YEES LadMMEbE™ 965339000l 9EI3MdMOZ50
(33%0gds. gHM36w9mo 35630L BogH LadMHMEgbGHM #obs33900L 33 0wgdom §3mbmdozol Imosbo bstx 3ol
InEMEmdslsy s 06xwsEool dmEmEobgdby bgdmddgwgds, 0bgwogool BobbmdMmog doh3z9bgdgw by
506MMBgdsL MBMMBlgwymal.

33093500 dm39d0s MoerIMHO 3533 0M0 399OLOL 965¢O0BO WML MEMME BodsMmmgdsdo.
L5FOoOMs  5©00bodbml MHMI gMM3zbmwo ZowMBHOL 2o33wom  JMOLL  ASBLIBEIMLZL MO0  FodEHMMm9dO,
HMImgdoE obslosmgdl Lb3s@olbgs HMom 3gMHom©L — §Mdxe3500560 3gHomo, LETMIXM35©0sbo s
030935000560 396H0MEO. 2533000 3NOLOL A9BALBsDBOIMIE BodGMMYODY LogdMOLLL, 3b0dzbgemgsbos
39353bMd0gMM®m, HMI I 39350006 39MH0mMmEdo dmddgo BoJBMmMmJd0 OEIE blblszwYds Bsdrswm s
3M3dg3500056 39MH0Mm©To dmddgo Bod@MMmYOoLYsD. ™30 go33wom 3OLbBY yMIgE35006 3gHomodo
LEAHOWIEHYOMO RBodBHMOHIOOL Fog3wgbs MT0boMYOL, LdwsEM 350D 3gMomEdo F03WGO, brerm
93093500056 39M0m©do 85BMOL dmbsfowgms dmem©obgdo s FowEol dodobstyg G®MEBIJ30g00L
Lo FoMmgds sbgbl 4o3wgbsb.

gbMowdo  9m3gdME0s  OHJOWMMO  25(33¢P00  3MEOLOL
Lodnom doB39bgdgwro m3z99d0L  dobggom 3gMomedo 2020

960362900 3oe )Gl 3oE3Eom0 3BLo

USD/GEL
o39%0 4o3> | 9340wz ficwol 0gdgegsewo - 2021 fierol mgdghgaero.
ogBgPgowo, 2020 | 2,763 2813 2020 fewol  3o6gg  ©d  BgmOg  333OG@o  Fobs

35630, 2020 | 3,063 3.162 3390355 F9Mmgd0m, oMol bmdobswmEmo gs;33e0m0
536G0¢n0, 2020 | 3,148 3216 3996OL0 599 EMEIMOL 0TI - 7.3%-00 QoBBWMES, Bgbsdy
3s0U0, 2020 | 3,172 3,222 339605 do - 1.1%000 godgs®s, boewm 2020 (ol dgmoby

0g60lo, 2020 | 3,015 3,075 33905 do oMol 6mdobswrmMo  ao33womo  3Mbo  Fobo
03@obo, 2020 | 3,040 3,087 33905056 89oMgdom 530 MmOl dodoMom 5.4%-00m
5330b&H™, 2020 | 3,050 3,100 3979BLOEs ( Fgotre: http://www.nbg.ge/ ).
LdHYIRdgM0, 2020 | 3,181 3,239 I-g  Bobsddy dmEgdnwo  6m3oboewBo  FoE3eomo
©gdmdyHo, 2020 | 3,196 3,249 3996OLOL obsdogs 2020 Harol 3gMomdo. 4Moxr03bg Boms
bgddgo, 2020 | 3,281 3,347 298033900005 B0 G9b9bE0s. 9OM3bM@™o GoemEol
@33326320’ igi? 2;22 22;) 23936300 399OLOL B oBolomzgol 8mbsgdngdo S©YdEos
0563500, , ,
oaarmo, 2021 | 3279 3329 dm30093500056 3gHomedo (2020 fgwo).
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93009350056 390M0m©d0 FowEob
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M3Om 9969930, 30069 95360M930mbmdo-
399600 dsbolosmgdegdo, Mol aodma 396
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23965 95360mg3mbmdoge (33es@gdLs o
23963Womo  3NOLL ImGob. dgbsdsdobo

Jom@mmo  8m3wg350060
05boMHBY ImbogmEbyer 379OLDY dgolog
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00boMBy  36MdOO  Aobs 0bBMEOTo300

99yggmdo

69530609056 0fj393L.  FoRO00,

dbormbgero 3MMLOL 4o8gstgdols glo-

bgd, 0b3zgbBHMOmms TbGoEIb  0BMEIds
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LoEOoEOL 9bsfogdol gMbdEoom, AsbsFowgdols 356mbol 96 asbsfowgdol Lodzzmogol Lsdwsegdoom.

3MOgEo309M-MgaMgboMwo  sbsgrobo  odwggs  Fgdmbgzgzom  LooEgl  FmEOL  IMIOEIBYYOOL

bOLOSMYDI.

B396L B0gH dmbs MgaMgLoEo s65¢0Bo FoemEol 3MMLOL (33¢0EgdolL 0653030L FqLogzsligders.
39-2 bobobol ©0syM59900sb 30BMomMms PBsbl Tggagdol odbggzs, A9IBOMYdO  gobsfowrgdmmos

Bea®domEo.
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3. sli3gbs

93009350056 39M0Mm©T0 35 BHOL  4o8gsMgds 9B goma3elrygds  obsdsG  Fglodergdrosbo
bMdomdss, 56w LodgEHMOYWsE sMOL Yobsfowgdmwo Jodobstg 860dzbgrrmdols odstm. dgliodsdobo,
0m3gds, MM 0530LRBESE I(3v9M530 379MLOL 30MMBIBT0, Mm3s BMBDIJ30gd0 T3 HBMIZ0s, FI(33E0NO
3996OLOL Lo 3gmglic Im 39350560 3OHMABMBO dolio odobaty gsbs33gmo0s.

B0 5EdsMMBOL 46553030 F03300001gdL 035Bg, MM LIMHMBE oEobMABL 5EHOWIO M5 5J3L
5 0myzs60e0 9mbs3gdgdo 9@9d3oG M s0ofigmgds §MHx030 MYMglowmwo ImEyom. MgagOLo
0ol 2ob@mmgdol dgagbol 930y 99a300w0s 2930 IM  3MMBMBOMIBIBY ©s Fg39MhoMmm
033035 M0 3mEOYE0O0.
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DYNAMICS OF CHANGE IN THE NATIONAL
CURRENCY EXCHANGE RATE
Olga Khutsishvili, Tea Khutsishvili, Temur Mdivnishvili,
Giorgi Sulashvili
Georgian Technical University
Summary
The analysis of the national currency exchange rate for 2020 and the impact on economic indicators,
analysis of the main challenges of the Georgian economy in the context of a change in the exchange rate are
discussed. Given the high dollarization of Georgia's financial system, short-term fluctuations in the nominal
exchange rate against the lari dollar are of great interest. The purpose of the article is to assess the impact of
the exchange rate on the Covid pandemic. For the analysis, data from the National Statistical Office of Georgia,

the National Bank of Georgia, and the Ministry of Finance are used.
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MANET-0b 96963mg539d@GHm®mds s oodgommds

585 bmBsdg, bsbo sGr1sd Mo

Inozadze333@gmail.com, n.arabuli@gtu.ge
LogdoOmz9wmb ¢gdbozwco wboggdLodg®do
69ow0y

§0bs9@gdsmg LGS gbgds M3edgerm 3m3bogoool yzgwsby dmdbo s ds®@Eog dgomeol. MANET
(Mobile Ad-hoc Network) - dmdow®o dobbmdMogzo Jugeo - 560l EIEGOWoHIdIMwo Godol Jugwo, bowsg
000MYME0 335600 sbOHMEIdL, MMameE 3mbEob (Host), oby GmMGgmol 1wbdiost.  bEs@osdo sblbogwos
MANET-0l do6005@0 85bsliosmgdegdo @ 3Oo@gHhomdgdo, 0049 Mo sII0mMO ©s woMymaomo dsh3zgbgdwgdo
5g3L 93 G030l Jugwl. doM0ms®Oo 5J390GHO 39390790IE0s 9ogMRMIBIIEGHVIOMBLS s L 0TJOMMBIBY, Mol M0l
ol 1o3396dm  Logombgdo GMIWIdoE  odowg3lol  Juberol  OHmEl  SLOMEgdL  dmdowwemo  Jugwgdol
2963005690530 (s 9M585MEGHM) S 35BLBWZMgL Jugaeol LomEbEolBIMOBMBL s Folodo LEBEMMBL.

153396d0 LoBY39d0: MBogbm GYdbmemyogdo. Imdow Mo Jugwo. MANET Jugaro.

1. 8glsgsemo

5058056900 Mm@omMYsb39 o MLWOLGOL IdHID Lozmdmbozsgom Lsdwowgdgdol d9ddbsdo, sbgzgfsdo
s 8ogbgdnemo bgMbgdol s IgmmEgdol LOmMEymasdo. dmem frgddo dmdowweo Jugwgdo dseosb o
0b6&9Mgligdl 039396 409IxMmdYLYdMEo dmdbowmdobs s 89d30MHdMwo botxgdol godm, sd0G™Id Fomo
Toboloomgdwgdol 33egzs @ sbowrobo dogBg 3608369039605 BMmdOEMHO Jugegdol Ggdbmermyogdol
2396300560905Lmsb gHs©. 093, HMIgLog Hobodwgdsdyg biGs@Eosdo dg3gbgdom solb MANET - Mobile Ad-hoc
NETwork (dmdogv6Ho 30Bbmdmogzo Jugwo), Gemdgerog o oMol Lobmasmgdol gsmomm dsbgdobmgol 3o6s©
3bmdoo.

3M3996035300L 50bodbo dgmmEo s BHYJbmermaos 339 IBIMAOWO S A99MYgbgdM0s 5ET0sbOL
9m3509gmdol 5M9gMH™ IMALS YY) YM39eEOOYIHMOST0, ©)Ygdgeo Lsdbg®mm 3:m3Mbo3zszool bobdgdosb
500530900 h39gd©MH030 LISOEHRMbIdOm. MoMmPIb 4oLs330003 5O Mbs ogml A3gb Fgodargds bgenrdo
3393060mb  dmfiymdowmds,  OMIgelsg  99w0er0s 3930000  ©o5geMmMl  Sbarml  Igmxy (S 9MHTsMGHM)
9mfigmdomdgdmMb ymgzgmazsmo 0bEghbgdol, goFmMmo mw Losggwodwemo 3sgdocmol as6gdg. MANET-ob
9696039539 GHOMOOL s Lo0dgEMMBdOL Eabgzgfs s LOMWWwYmas d1dozs© J0dE0bsMmIMdL S OOMOE®Y
0dg3s m330doLGHO0 2obHgmdol Logwdzgwl odobsmzgol, Mmd Jugads bsba®dwogzo MMom dgobsmbmbmls
,U03MEbEg* S 2obgl dg¢s© Lsodgom.

5939 0505050 990dgds 500bodbml, MHmd MANET-ob 9globgd oodg 9608369cmgzsbo dslisengdo s
33093900 JoMomnen 965y 96 0dgd6gds, GoEg o35EJO0M OMGOMEGISL 560FgdL LEIGOL s 0drg3s 0dol
LSFMogdsL, MMI 0g0 A5TMLOEIR0 0gml MMAMOE 50 MgIsLMD 3OMmBGLoom 96 LobHogwrm Tmwom

539300690, 56 MOMIXM© s0BEHIMILGOME0 JsBrmZzgeo d300bggEolmgob.
2. dJoomoo bsfjoemo

MANET gfm@gdsm obgmo bobob  Jugergdl, HmIqdbsg J060sh  0sbsdserma3emgdosbo, dglisdsdolo
3509w ® 153mIMB03o30M 3®bol dJmbg Imfymdowmdgdo, GMmIgdoE JONOMMWs© dmddgpgdgb, Hmame3
3abGgdo, obg  05MHNEHODBGHMMPO0. 500 o6 A59BB0sm  5GMBs0M0  396GHGIWMMO  8530mMmME0byMgd o
9mfigmdomds. sbgmo dmgdbowo m30L9d980L gsdm uasgbo GHo3olL Jugugdl dsanbgE IB0dzbgwmzsbo syowo
30630, 3509w Jugegdol EHgdbmermaogdl dmMob.
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6ob.1. MANET Jugmob b&mng&nms

bbgoolbgs {gomgddo slggg dgodargds dga3bggl WANET (Wireless Ad-hoc Network) - ¢3509@m
dmgdboero Jugaro. Hmamea 99339 9036036900 Augoglo GHodolb Jugero dgagds 0s650sMO 3356090006, HMIwgdos
35300600056 gMTobgl ©TsBHIB00 396030 LdwYsEgdgdOL AsMgdy, MMIgems Jugedo hsGm3s b
2390000835 LEgHOME 5O bEIBL 403w gbsl Jugeol BHM3MEIMY0sDY, MR olobo Mz30MMEMYEOBIds©O
Jbgegdos. MANET dgodwgds go0tmyggbgdmeo odbol 3gOHLmbserwy®  3m030m@gMwee dmfiymdowmdgddo (Bsy:
©@93@™30, LIsOEBMbO s 5.9.) GMIgELsE 9J3L 0bgmo bs3MIMboIoEom bsdMEgdgd0, MmymMogss Wi-Fi s
Bluetooth. do®oms@o@ LfmOgo gl mGo Lobdomwmwo, Gsombs3mdnbozszom Lsdmswmadgdos MANET-ol doge
24590g9gbgd o 3530060l olvdgsMmgdes. MANET &gdbmermaool sGLgdmds dbsdl ¢Fqgmdl bs3mdmbogsgom
9mfigmdomdgdol M300MmM60DdME ©93509wM 53EMbMmIom™mo Jugargdols 99Jdbsb.

3MbgdMdIE 1393050 5303530900 (Bsy: FireChat), HmIol 0bLEISE00LS s O3MBBOAMHOMIOOL
9900093 bgds  awmdseé  Jugewdo  Bobmgs  8s8obsg 30 BmEgbsg 3009w  Jugwdo  BoBowero
9fgmdoMmdgd0Eod  dobodmd 1  doobg  393d0MHEIds  0bGHIMBYAEL. 00bodbmo  GHodolb  Jugeoom
9fgmdOMdIms ©5393006M9d0L 5M75¢0 Fg0dgds oaMAJEIL OO BoMHMMdDBY, vy B39b Tg30bsmHBMBIdM 2
dmdoxbsgg  Imfymdomdsl dmemol  Ggdbozm@s  aoblobwgMmer 8sbdowl, GMmIgwbgg oo Fgdewosm
90MEIOOL 353039090 S Jogds. gb 8sbdowo Bluetooth 899mbggzsdo sl Lsdwmswme 10 dg@Ho bogrm
Wi-Fi bobdotMgbg 890dergds dosoffoml 500 dg@®bsg 30. dmem dmbs3gdoom s0FmM30wqdo sM0sb doMomows
05050 JLodgdEMmdgdol  wgdBH™3gdo, LIOEHBMbJd0 s  Abgoglo  0b030NSEMMO  FmbIsMgdOL
9505 $HJbM@wmy0NHO 35X IHYOO-

00bodbmwo  ©s39300MHd0L  FgMEOL  A50MmYygbgdol  dslowmEmo  F98mbg93900  IBOJLOMYOEOS
©99mbLEME0gd0L MU, dbemgeroml bbgsabbgs §399gebsdo:

e 2014 fgwb - gGogdo, 0bBHgMbyBol s9myggbadolbmab @s39380MHJd0m FMOzMMdOL Joge  sfglgdmwo
87%1©3900L 3900J3

o 2014 §gob - 3mby 30630L LadHMEHILEHM FodmbizErgdol MHML IIMBLEHMBEHId0 gOBBI™sb FireChat-om
50956 53@b9b 3mIMb03s305L s Lbgs.

5939 6o 500608bML, ™MD sOULYGdMOL MANET-0l sGog@mo Ggdbmmwmaom®o bsbg Wi-Fi Direct, LTE
Direct s Ubgs. 58 9939651369y 8v9domds dmem 3gMomdo 80dobsdgmdl s ol [obsdmMdgpmsb
39005690000 4580m06MBg35 M0 oLELbEooo (5000).

MLsg3OMbmgds MANET-0b  sm3owgdgeo dmmbmgbss. 0os s ©obsdon®o bolosmol godm  slgmo

Jugargdo dmfigzwoos bbgoolibgs 89@g3900Lyeb. ds30 BzMgmo s BogMobygho bzMgwgdol dg@gzs gho —
9600 smsbos MANET-Jo.

108



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

Destination]

— — — Fake RREP

=+ Dhata packet

Attacker

Data packet
dropped

Destination?

65b.2. 8530 05 BogMolixzgMo bamgmadols g@Eg3ol 3s595e0m0

BoMolgg®o bgmgwol 893930l ML, 05369 3396d0 093930 3MmM9JBHMEs, 53Degbol Mo 3styolo
956 IOMEHOL ImmbM3g69dL 603bEgdol sEAO0OLM30L, 35306 ol 3gHomEws®. 0+ o369 3396d0 s@RgME 0dbs
MMM 3 obumglbio 3356d0 dmmbmgbow d0ds®mnegdsby, 35006 ob 3gMmomEEs  hsdmymol dmbsigdos
3539390L  ImALEbMYMdOL MoMygmaol dg@g3oLm3zol. dsgzo bgMgwol dg@g3ol dgdmbggzsdo, 8s3bg 3396do
9MEYds I9HBMdgEr 33960980000 BoMIHMEHOL dmbmzbol FgEYmdobgdsl. 0o 3sbvbmdL Mbmgbsl, ™mogs©
900l ©s6086991gd0L 5©A0w0l3gb 80dsg5¢0 FoMIGWGH0m. ol bodslvybm Fg@ymdobgdsdo sbobgugdl Bowswo
H03000M30L MHoMmEIbmdsl, Mg Lsdswgdsls dolgdl dsl  obbgmer 0dbsl, GMAMEME Lamzgomgbm JsOIGMEHO
Immbmzbowo ©sbodbwgdol sEA0wobmgol. 800Mgdl MS dmnr0sd FsMIOGNYGHL, 35369 3396d0 F08mMmEsbE3L
g439ws 35393L DoS 893930l 5839000, GMIwgdog bbby goo3wol. Fgofigzol 3609396300l Lomzgomgbm
094560Bd0s  3M03GMPMx0s b 996G 0R03530s, BMIgWwoE FodsMmos dmbsgdms 0bGgaMmozool s
30633009630 MOMdOL G98306MgdBY.
MANET-0b 9603369cm3s6  3obsliosmgdganl §omdmoagbl 9bgMamgsgd@®dmds, Gmdgwog doomfgzs
3¢MOOMTom, MHMIGE0E BogdwE0s 53¢00353090bd s IMFYMBOEMBIMS 3OMAMTME 3gddo (Bsb.3).
Jugero 9gpqds 3396d900Lsg0b MMIWGOOE 5353MMNYESE 500D MNZ0MMMYE0DYds©O, FoOrEHOBoGOOL
a3b6J300L  FoBoMgdgeo BmfYmdowMmdgdo. Joddseomobmgzol GMmd 3mdzsm gl dgodwgds ogml LIsOERBMbO,
@93@™30 ©s Lbgs (Bob.1). mommgman 350mysbl 4098605 ©8MM3009d9w0 FbdE0mboem®mo dobsbosmgdagdo
©5 Ggdbozmeo bsty. 9bgMymgxgddHMOH™MdOL 36M0b3odo dymdstmgmdl dgdgado: 3356dgd0, MMImgdog
539095396 9bgM0L 96 3009 o000 04693056 50MEbmdowbo, 00©gd9b 653¢gd LsdMTsm IGHZOMMZIL b
LSIOMMO 5O IOFHZOMNJO0D O A3BHIMYIOL 3mgJB0E0g6EHO 0469ds TgbOmEYro.
b90m0ddosb  498mdobstg  Fga30dwos  Bsdmzmgowmo MANET-ol  @s@gdomo  dbstgado o
3065@glmdgd0:
v Jugedo 3539060b 894065 30360 353806M0b ©ogsM30L BemBol Jowds.
V' 30896035300b ©53945G930LL ManE®o-830Mg ©oym369ds Logbowol JogM dmzwrg abol gogwol gsdm.
V' 653980 @obobatxg®do.
v" Hotspot g«9693ool 8gbGwemgds s Lbg.
beeom Mo®ymaomo dbsMggdos:
X 50653560l Bowsero 3583969090 - 0BsT0NMHO EBM3MEmyo0Ls s ©93509wM 453930 o3M.
x 969600l dmbdo®gdol owswro d5B39b9dgwo. LHMogs© dmmMzso gugdd®m 339008 doMomo©
1530 GBSQ B3EHIMYIO0™ ge. IMT5M52gd0L IMBoM5gdS oTM.
X MbogOmbmgds - 396GHMoMHO 30:HE0b65300Ls s LEGMHMM 358 M b5doEgdOL b53EWgdMdS Joon

RO 339 beob d9@93900L d0dsmo 30Mg bogbosbo Jugwro.
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3. slsgabs

506000, 93300005 ©o35L3360m, Mmd MANET 6ol bsFodHm o 459mboygbgdgero dgmmo ©s
L50995¢gds 9939089 m  303B035309dd0. Boldo  9bgMMIRgBHOMdOL domfgzs Tgladwgdgeros  Bgdmom
50b0dbMo 5EaMmMomIol Asdmygbadom, Losz FsMTNEHOBoE00LMZOL AsB3Mmzboo LolEgds 0ygbgdl
99MPBg30L 3M0b303L, MMIgwog ©sxMdbgdMwos 3mbzMgB o dmfiymdowmdol dMbEol 6o 9bgdHaool
056396909 By. 00 990mbzgzsdo vy IMbEHo 9060849358 gs LYo s TMFYMBOEMBS 2sdMOHMZ0L MolZoL
939959, 363010535 3OMdL gl FMFYMBOMdS S530Ml 95IMRO0L sTEHIOOM boMxgsl, Mog Asdmiizgmeros
3D BHOG0ZOL FoGIMIO0m. MoE 899bgds LoodgEMmMdsL, 306500sb s MoYBE Jugwo 56 0ggbgdl sGBbsOG
©530L5 s Fgofiggol  0abmMoMgdol b 530wgdol  LobEHYIL @S MOoMMIMo  IMFYMBIOEWMdS  SGHOL
060300560, 803009890 yzgws bbgs dmfymdowmdosb, gl dsh396909w0 sG0OL ©sdsEro. 0d
390mbgg30d0 00 B396 43065 53 56396900l gobMs, IMa30(93L 356339990 FoboliosmgdEIGdOL sMIMdS
052500mo© MHMYMM0Ess Indbowmds s IMIOWMOHMBS, Mo doMoms sh39bgdwo dookbggs MANET
Jugeobomgob.
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MANET - Energy-Efficiency and Reliability

Lasha Nozadze, Nani Arabuli

Inozadze333@gmail.com, n.arabuli@gtu.ge
Georgian Technical University

Summary

This article deals with the most flexible and simple method of wireless communication. MANET - Mobile

Ad-hoc Network - is a decentralized type of networks, where each node performs the function of both host and

router. The article explains the main features and criteria of MANET, what are the pros and cons of this type of

network. The main focus is on energy efficiency and reliability, which are the key issues that play the role of the

Achilles heel in the development of mobile networks (and not only) and determine the viability and reliability of

the network.
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MANET-0b g53mggbgds LsdbgoMmm iggdmdo

585 bembody

Inozadze333@gmail.com
LodoMmM39wmL Ggdbozwyco wbogzg®dLo@gdo
gbonmdg

065990567 LGsG0s gbgds 3509w 30m3b03sE00l JHM-9MHm 439wsBHY Imndbowr s 9x9dGHE Labgl,
O0Igbog gfmogds MANET (Mobile Ad hoc NETwork) 6w dmdownm®o dobbmd®ogzo Jugeo s dob
29909969056 Lodbg®™ bggH™mdo. sGMo30LM30L Mibm 56 04bgds M) 3oGYzom, MMI JndMbozsgos dse by
360083690356 MMl 05859M0L 50530560l 3bM3zMgdol BydoldogH LrgM™mdo s Jom WYRGM 0d, Losg Loddy
30053395 @5 MLIRO®BMAdIL  gbgds,  LyOE  39sdPY39BH0s  0bxgmMsgool  LMsxgo  dodmizes,
9mdOWHMOS s bY0dgEMmMds.  LEHsGH0sdo  sbgzg  gsbbowrmmos MANET-0g sOLdmeo o
©OILEOOIMO0MSEG BIODMO  J93OEILIOMEO  ME0M3MTND03o300L BMMTs, dmygzsbowos FgsMgdomo
365¢0Bo s Fo00 209mygbgdol M30MmEgbmdgdo.

15533956dm Bodyggdo: MLsabm Ggdbmwmyogdo. dmdowmo Jugwo. MANET Jugwro. bsdbgotm Jugero.

1. 3gbsgsemo

98393GIO0  3m3b035305 Merolbdmdl 0bxm®dsEool LIRS s ©sgdsbobxgdws 493939,
653 Sby 360d3bgEMz9b0s LsdbgM™ LBgOMmTo LHM IR0 s 3MMmMOEOboMgdMmo dmddggdolsmgzol. MANET —
Mobile Ad hoc NETwork sG0ob 3sdgem, dmdboo Jugarol Godo, bosss 000Mmgwyeo Infymdowmds
SBOMEIOL OHMaMOE Jol3obdgol (3mbEoL), oby BsMINGODIGHMMOL (HMMEGHIOOL) G, LimGgo 9
m3965L369wo gMbdi00l Fgmagligdol godms, M@ Jugaro ss LsFoMmMadL ©sds@gdom 3356dL, GMIgaros
3963103600 0dbgds  MgBHEOBLEP0MYOOL, 25dw0gHgdol 56 Jugwrol dwdomdol dgboMPmbgdolsmgzgol. of
36003690 mds LfimMgo Jugeol mdowwmMdsly s dmbobgymbgdemdsl gbogds. dmggbligbgdsm Lodbg®m-
LomdoMo  dmddggdgdol @mmb, dmfiobsswdogaol dBOHOB ©aMEHYdol 398 3039w Mogdo LHmGmgo
L53M3Mb03o30M  Lodrsgdgdo 9J3g3s, > @OMLSE boYMM©Ids  39380M50dMEMdOL  396@MIwMMo
33960900 o LdMoqdgd0, GoE ™30L0035 Jugeol 395G BIdMwo  LobEIIol ZoMAOLObMSL
0530039 9339398 999690L. LiMg 58 MM, 0530L LoGY3sL 53dMBL JugeErgdol IMdMWMO G030, HGMIgEos
39535 H0o FMfymdoErmdol 450909 330m935HMdL 35300MH0L 58sMMZsL bgdoLBogH s, 0dbgds gUs
MOOSBM0 BMbs v ML gdgo, 39O dbgds.

Lodbg®m 353806950899 mdol B3gE30n035 BMLEIs dmeygdmewo MANET-ob 3016905b. 0go o6
9mombmgl 9M5bso®  LyMzgMe  ImfYmdomdsl. Jugerdo sbosewo 3mbEoL sdsBgds b  sMLYdIMEOL
239903 gds 393 gbol o6 sbYbl dob godsMmmME BwbJ30mboMmgdsby. MommgmeE 33560l gOMTsBYNMN B
3930060l 300 o139 9gMAwosm 396G MH Tm{igmdowMdGO™MLB, 0bEHIMbIBMB ©s Lbgs Jugwnme
9mfymdOMdGIMb 35380090, M3 ©T5BHJO00 TglodEgdemdss 08 WM Mo Juguobmzol bosa
MANET-05 250s60Hm9o. a6 bmbGe OGmd 3md3sm, Jugwosd 1 3356dbsg 0wy gdbgds famads
06@9Mb9gBH 96, 35806 yzgms 335606 gdbgds dsbiosb zcomado.

§065900qds6g LEHGH0sd0 45630b0sgm BobgEHol ¥+96gdsl s B3gE0BOZIL MHMIomsE dobo bsdbgdmm
bg®mdo 58mygbgds x@dL Jugwol bbgs GH03gdl. sbg3g 30LIMdMGIM ol sMymgom TbsmgadDIEs,
090Lsm3z0L MM Md0gJEHMO Homdm®agbs 89339J0bsL 3m3mBo3s300L 98 gNMEDBY. 9939 w96 5©0boTbMULs
O3 Johmme gbsHg MANET-0b dglobgd 0bgm®mdszos Bogargds dmodmggds dovbgpsgs dobo gsGmm
399myggbgdols, MMMz L3ggoxnow®  (Lsdbgodm ©s Ubgs bxgHhmgdo), oy ©os Lob@gdgddo s
9mfymdomdgddo. dogo0ms©, Lsbmysmgdol dgomg bsfowds o ogol, GMmd B3zgbl ymzggwmom®
399myg9bgd590 5MLYdIME AoxIGHIOL og3Lb LHMMgE 53 G030l Jugaol 3s8s0m30L BMbJ30s, Mog 39Mysw 0dbs
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5m30LgdMO s 2o0Mmygbgdmero  MsdYbody 93wgddHME T8mbgzg3z5do, MmIgmog boblgbgdo odbgds
LEoGoob doHoms boffoendo.

2. 306007500 bofjogro

o®MLgdMdL MANET-0b 659gb0dg 9o6850@FHgds. 30035HMdm y39wabg BmLBL ©o 0bgm®dsdowwb,
OmIgeog  3obdsdEgl ol dbgdsl s FobolosmgdEgdlL.  0go 9ol dmdowMo  JoBbmMdMOZ0,
3000092900 JOS©0,  MZ00MMRB0BYds©O, 396G MM0  0bgOmHILEHOMIBHMOMOL  goMgdy  dgmao
90000 dmffgmdomdgdol Jugero, Losa dolo 3m3mbgbEId0 JMHMBBINL M35300MHEIB0E MLsgbm.
3oL 9939 MH™IdID ,3OMEILOL O™ (335¢gdsEL” (on the fly) 56 "b3MbEBMGHO Jugel”.

dmagbligbgdom, wdgEHglio fowo bsdbgmm Mm3gMsogdoLs bmMmE0gEEgds 0bYm SEYO0WIdT0, LHoE 6
360 06g3MLEHOMIEHWOS O 59539 EOHML LoFoMmms goMBal obgmo OGHI0MMZOL 96 Fmbogdms obosMgdol
30053 gumdgd0L IJmby Logzmdmbosgom GHodo, GMIgwos 0dbgds LiMego s dmdbowo. m3gMoEogdol MM
3M(30YOY0s LoEEHBZYMZM TBoMOFIMs, M EMMbIE 39M339Mo BMIol sbsgmal MHg3l dobodwd
9f0bs508@gagbmob 00@bs  oberml  dolgrs, ®mAd bgdoldogh Fodl dgodwgds Imfoml  dobmsb
306@sd@BHdo  dgbgams s Tob  bgwo  sOLGdo  353006M0L  bydgegdgdo  GLadErms  50dMABEgL
00f0bs50Bgol bgaerdo. 58 EOML gMHmOEIONMO 258MLZs¢0 TMFYMdOWMBOL gobsyMMYdss, MMIgEo3
F9L50908905 301MMTMEO s BODOIMMO aBom.

sMLYOWO O FoMNME J5dMYgbgdyeo JugEw Mo bsdMeEgdgdo MMM Moomdugwo (Bsb.1) olg
dmbs3gdms 4o@o3gdol s®bgdo dgodwgds Bsgmzgowmo ad hoc  LobGgdol Fobsdmmdgs, MoAsE 0o
59MM06gdL o Po30wgdom  3MIBMOGHMEL  bol dmbsgdoms  Fodm3esl, (Mmyméi bdmgsbo olg
3086w, GIJLAHMOO ©s 5.9). LIOLIMZOL IMbTsMYdsE MooM LobEHIdL 9OMTBIOME 3mIMbo3sgos
239033910 ©IRM30L  Bmbsdo  Fgmdwosm MMl  dods  gHmMTobgmmeb YOO gHMMBdOLIMZOL
30900ygbgds  HgEHMmBLESGHMMJd0, GMIgwms B0EWWgdss BogdMEo  Logbswrol  QsdE0gMHGOMEIS©
390053995 gH0, M59©9b0dg 56 yzges 90dsMHNYEgdom. 0¥ s1go LobEgdgdl B396 4934965 MMYOD 396GHOL,
36 HgEHOBLEIsGHMOL, J5T0b gog5bsaMdM Jugeb.

* 2222222222 2:22202000(())

Bob. 1. LABIOEMEO BG3000Mm3MFMB0 35305 Lsdbyde bxgHmdo.

LodbYEOM 35380MHR0TMEMdOL LoLEHEIO0E6 MANET-0l 2585OHm30L mM35¢LsBobm dsgomwomol
(69b.2) bobgs Tgodegds  3oM0bol  3m335600L Fogh  FoMIMGdMO  MIPOMLIEYMMIOOm, OHMIgELSE
»BoW3mb 3“ 3d30s. L3 Harris Falcon IIT AN/PRC-152A «%61b390ymal 9hm@Omnyms bdmgsbo, 3ogm
5 3505eloBoM0560 3mbs399900L 250539l @S FGHIMYOL FgBHO®© 3MOEIGHW BmMIsdo. ,Gow3mb 3¢
MBOHMb3gwymgomos SRW (Soldier Radio Waveform)-oo 6Hmdgeog s®ob geomdo30  God@olwemo
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6500m bobEgdol (JTRS) Juge®o 3GMmyMsds, gl 9396583690 3o FoBbo obobsogl docg LodGIMEM
bogmagzgdl, sbg3zg M3owm@GHm  LoLEgdgdl TmEol bImgsbo, 30gm s Ubbgs bobol dmbsigdgdol
000m33¢sl. 506086990 3MMyMsdol s GHgdbmemyool godmygbgdom, gb bgwbsfigm »HEWbzgaymal
00BbmdM03/MMmgdom (Jo@mmms d9a30deos 300J3500 Lobgarsbgwm - ad hoc), ®30ms0©Yg6s0 ©s
9Q3B530996  JugE®  GgLodegdEMdgdL FOMBAEHOL obs baHBy 96/ Lbgs Lobol LsdGHImE™m vy
Lobfogeom dmddggdsdo dgmag xsM0b3o3EgoL.

65b.2. MANET gv96g30000 50039630000 Gco0mlssaoyo Falcon ITT

B39 qd603 Lozmdmbozsgom Jugammadl sd30 LobMLBIgdo, LsdbgMm™M M3gMsE00l 5EH0EId0EI6 ©s
U39656093006  2o0m3obaty. 33960900  5MH53MMPBMBOMIISEO OO POMYDs,  MgLBLdOL
99D0MOMMds s 0bBMLGHMIBHMOOL  ©IBoEo@G0  sdob  Bsmgwo  sgoomgdos. MANET-U,
300@ OO 0683MLEOWIGHMOHOL dqLboddbgwo ©s ®mTols 0¥y JoGHLEHOMBOL SOl bgbsMgdol
99y3w0Mmdol  obodwgzo©  5J3lb  3396d9%0. 030 FoOmmE  dodmoyggbgds 03  sHowgddo, Lowog
300M6035300Lm30L BoJLoMYPIMYo 0bRMLEHMWIGHOS AsbsyMOdMwos. MANET gs0moygqbgds bsdbgoptm
306035300Lm300L, LosE 90sM0GdIMEO KIMOLISEJO0 00Y4MARGO0D dMAMEOL 39wbY J3g0me© ¥y olgm
3996035L056 g BMYMOOEsS LadMIME™ 8obdobgdo, M30mIBMObZ9d0, GH9639Mgd0 ©s 5.8. Tob 5J3L
F9bodegdmds 4909930036 ©OBsTOME  GHM3MWMFONOH 330 gdJRL.  IMYMmdoEw™MdIdL  F9mdEosm
9393800696 9MH byl s s1gzg BoJLoMGOE 0bRMILEMWYIEHWELSE Bolo s0dmbgbol 89dmbgggsdo.

36530Lm30L LYOPNIML 56 FoMIMoYIbL, GMI LodbgMm LEIOHML 5d3L LogMMsMo 3MOEHOIMEO
dmmbmgbs, GmIgwog LsFommgdl MANET 36Hm@™3mmol 4ovgdxmdgbgdst, Gog B6Hmbagwymgl Jugmols
53350, 39bLb353980m BHMIPOEOVIE0 M9EOM35300MH0LYYD, MMIgewoi Bmbdgbol, ©sFgMHol s Rsbdmdol
0530056 sL530MdEsE 094gbgdl 9.§. »3m3069L 56 FbEMBsg LobIoM™ME Os35BMBL, ol 5Tl godmygbgds
6 89mdo,. FoaMsd ©odoxzMs s AoBOWYOOL OIS 33esgss Fgladwgdgwo M3 Juguol sEEMdsl
9bONB39wymRL.

65b.3. MANET-0b 950560035 Lodbgtmm bggmmdo
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653 999bgds 53 BHodolb  Jugerol Lobmyomgdol dbGOoEL  godmygbgdsl s Tobl  sMLYdIMBLL
94mM390 o6 3bm3zMHgdsdo, 5939 Mbs 500b0dbMb, ™A Jolo godmygbgds sR0JLOMIdMWos Md)body
©99mbLEHME00L O™, BLMmaEoml bbgsalibgs §3994sbsd0:

e 2014 fgaob - gMoygdo, 0b@GHgMbyBol godmygbgdsliosh ©o393806Mgd00 IMNsgz™MM™MdOL IgbrmggdoL
89900y
e 2014 fgaob - 3mby 3mba0L LadOHMEHILEHM 3sIML3EgdOL EOML ©EIIMBLEGMBEGJo0 gHMNTbgmNmH
FireChat-oo 5345690696 30016035305L s Lbgs.
31939, 3G93 0¥ 03oL, OMI POoMJIOL gzgws SHO MOMBOL FoRIAHL, 0d67ds gb LIsOEHBMbO MY WgdGHMm3o,
293L ad hoc-ob Bs®m30L 3mbd309, Mo 3359eg3b MANET-0b 253560030l 99L5degdemdsls.
3. al5336s

9MmBOOHO KMJOOLMZ0L LoFoMHMs TMdOWGMmO 3MIMD03930900. 5d9sb As8MmIobstg 93000
53903365, Mmd MANET o6Mob ULoFoMm s godmboggbgdgwo 9gom©o o  boadwmomgds  3509¢m
393006500 Mdsdo. 59539 ©OML LRIOML L3gE30xR0300 FodmdEobsdg g 3mIMbozsgos Mbws ogml
Q30 55 Fbmerme ImLdgholigsb, sM589® oFgMoLs s FsbTMdOLABSE 30, M3 3MGS 56 0gmls dmlidgbsby
MO 0o Joboefgzos  Imfiobssmdgaol FbMoEIb Fglsdsdolo  MHIOM-9wgdEHO®mbywo  ddwsgzmo
153995¢93980L Jmbols 306HMdYdT0. 08 d9dmbzg3zs580 0v) B39b 339bMBgds 58 Fsh396gdOL b, Tglsderms
9m230093L 2963390 FobslosmMYdEGOOL  ITMBS,  FORIWOMIE,  MMYMOOESs  Fmdbormds o
9MBOIH MO, M53 JOMOMIE IO F5B3969dws do0Bbggzs MANET Jugerobomgol.
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USE OF MANET IN THE MILITARY FIELD

Lasha Nozadze
Inozadze333@gmail.com
Georgian Technical University

Summary

This article deals with the most flexible and simple method of wireless communication. MANET - Mobile
Ad-hoc Network - is a decentralized type of networks, where each node performs the function of both host and
router. The article explains the main features and criteria of MANET and its use in the military field. It explains
what are the pros and cons of this type of network. The main focus is on mobility and simplicity of that type of
network, which are the key issues that play the role of the Achilles heel in the mobile networks for the army (and

not only) and determine the viability and reliability of it.
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L50bg8M®MA>30M MIoL F#Hgdbmemy0gdol BmogMHmo s139JGo

Dsbo 3mGHb0sd30¢m0
tsotniashvilizazal2@gtu.ge
39339L00UL LogOHMsTMOOLM MbogzgOLOGHIEHO
®9bomdy

LY MROM 5GP B LoobBM®Ts30M Mol 3OMEILA0 b0 FJIbMmEMY0gdOL A5TMYgbgds,
HMIGos  gobg0maMgds Lobogmaborme 9609369wm3zsbos Bggbo J399bolomgzol. 30dgMMLsgOmMbmgds s
d9Lod530LO G9dbmemy0gdo Lobgwdfogml »dodmhmgdol 360d369wmgb 3wssMdsm 0g3s. 0bgm®mBs0veo
3996mma0900L 25630mM9d0L 306:MdBT0 L MROM 5dGOEIM0S 319TbMMO 0sMs00. OBLEGOGME0JOOLS
0v)  bobgadfogmgdobmgol 3608369wm3zs6 LodoMgL s LAEHMIGIR0wo 360d3bgermdols GLwELL
0bxzm®ds30s HoMmBmo@aabl. ol, 3063 0683mMBo30sl FEomdL, REIMBL sbg3g oI BGILOE. 0T3S,
0bxgm®Bs300  30LMHZ9®  MVBIMOS, ¥  dobo  2o3MEIEgdol  0bLEHMMIYBGHJO0 s  glsdsdolio
0bgzMIBEHOWIGHMOS 56 45358605, 3565369 bsbL sgoJloMES FMs35¢0 B9dmb3z9g3s, HMEILSE 0bGHIMbgEHOL
©5 3m330EHgIOMo 3060mLgdoL 25dmygbgdom doBsbdodsMmMws© ©sbosbs Lbgswsbbgs Jggybol s
30035600l 3603369 m3560 06x3OILEONMIEMEs. 300gHMAOL Togoe0mgdO 9339 IM3w0E M0l AbMmaEomdo.
B396L 2obemal LsdgBMBEMTo 30 306390 439wsBY (36MBOO s YobBomgdwero mdo 2007 Fgwols, GLgmbs
5 gAMbV FNMOL A50T5M05. LdoMMZgEMA QBB I60d3zbgMm3s60 30d9MHTYE Y3900 Lobgwdfogm 0w
3960dm Lol gdgdby, Modsg 960dz3bgwm3z560 Bosbo dosggbs B3gbL LobmAsMYdL. sdgbo I603369wM3bs
009398605 50 80856 Mgd0m BogMHmsTMMOLM  Mbs8YRMBMMBLMD  9BsFIOMIMdS s Fglsdsdolio
39960209800 5 5053056 MHO MHglyOLo IMIBIIO00 M53W330LXYbIM0BMBOL ASBEMS.

155335630 Lo@Y3900: Loobym®mIsgom ™mdo. 30dgOWLIGOHMbMmgds. 0bxgm®MIsgowwo  Egdbmewmaogdo.
0bxm®Bs300. 300060353000 BHgIbmEMYos. dMEHDYGHO. 1930933096 M06MDdS.

1. 8glsgsemo

5659900039 Abmromdo  sbowo  Ggdbmemmaogdol  gob30meMgdsd, Tgledsdolo ™dol  sboo
39d6mma0gdol  dgddbs  godmofjgos.  0bxmMToE0Mwo  05MO®o  TbMdMOZ0  gobsYYMHPOOL  0oMIML
399G, Jobo dmddggds sH0sbYOL 5sd0s6gd0L BLodo3MEMO K I6AMMYEMdOL. 3MI30ME M Jugedo
30609919d0L 9993565 s 0BRMMT5300L 2obsYYMHJd5TY. 0l SH0s6gBL 550560l FBMBOIMGBL, sG®393L
3000369006 00gbEH0x035300L 3Bl s BTGB, AsMOJdbol 0bogzool dgblog®gdsl. dfymdmosb
2399394530 Labgedforml s 89050509390 doergdol Jsmmzol bLolEgdgdo. dolo

90D5605 Imfobosdgaol 3m@bsls s Fotdmagbgdbg Bgdmddgwogds 3sbo3mwszool yboom.

2. dot00so bsfiogro

0bLEBHOEM(30900Ls  Mmvg  Lobgerdfoxzmgdolmgol  96033bgamgsb  LodoMgl s LEMIGIHOMWo
06003690wmd0ol  Gglm®LL 0bxgm®mdsgos HoMmoygbl. ob, 3063 0b6xMmMTs3E0sL FermdL, FGarmdlL  sbg39
oo B3gdolsE. 0939, 0bBMMTS305 0030LMOZ9 SMOGTIM0s, Mg JoLO A93M3EJEgdOL 0BLEMTGEEJdO s
d9Lodsd0LO 0BRMLEMMIEHMES 56 o sBbos.

06863090 3mbxwod@o, ghmol dbMog, d90sLsdsergdgdol doge FoMdmgdmmo 3MHM3sys0ss,
dgemegl dbMog - 0bxgm®mIszowo Ggdbmemyogdol 0bgmaliG®md@mmaby 893939%0. o5 0awolbdgds
06390693 0b 39939000 456bmME0gwgd Mo 89393900 LoobxmMTo30m BodMsEgdgdbHy. 30MMBOMIE SBYJm
06@9mbgBH™MAL  sbg3g  30dgOMALSE  MHMIdID, Moms  sZ0ws®  gobgzalbgsmm 0g0  0bgmMIszowo
360 M35456000LEMo MmToLoyb. sbGIO HMEO YoTMEEOWGDS LodsOmMZgarmUbasig d3l (2008-2020 Hergdo).

30096 MLsRGMbMgds s Tguodsdobo  Bgdbmemaoqdo Lobgedfogml mdodHhmgdol 360d369wm3zs6
3E535MTo© 0939. “0bxMmMT530w0 3H9dbmemy0gd0L 256300050930l 306HMBGIT0 Lr)e MR 59ELIoEMBHOS
390569960 056500 (068MEOHT530vw0, BLoJMEGHOM3MEO, §3mbMB03MEO..). Foblo3MMNMmIIMMO 5YHOWO 35300
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0683mM530v)w0 05Mo©oL s 068MMTo30vE0 MToL FoMTmgdol Ggdbmemyoqdl.” (1)

30096 LogMEgdo, 03039 0bGHIMBYET0 Lot BMJBgEGOJOOL FoMTsOMZs Fo30WYOOM bo3egd MglryML
0mbM3gl, 3006079 3mb39630MM0 T93 935 v 3OM3586OLEHMEO 0gModo.

3009639393900 56 b FoMHMgdl dodg LsdbgMm™ 3gdbogol IMBOWOBYIL b 3OM3556@OL LEGHME g0l
99Jabsl s ol MAgE350056 FoBbMOE0gEgdsL. Tl sFoBmgdgb 9.5. “35390900” BsGEH030 Bodd030m:
SMBOM  5MOLO  E0BR0EOMYOMO  3m030BHIOOLYYD TP  Jugwo (9.5 dmBHBgBo) ofiygdl
9OMOOOHMMES© d93939L HMIgErody bgMzgHHg. 993935 bEgds 068MMTs300L 3539GJd0L MsbsdodwIzm o
2393b0360m,  LYMZ9MOL  FOIBZOMMZOLs S Fomodzol  dobboom: DDOS-893g3s.  3MI30v9EHIMHJOOL
06830306900l yzgasby 293M3gwgdo  Lodrmeegdss 30MHLgdo, Labgwlimgdom - GMml 3bgbgdo
(BH®™056900). 59 30MLol IMs35MH0 GbJioss gomfioml dmfjobssmdgyol LobEgdsdo s dobEgl 3otMwyliol
9530Mdgls Lo gds, JoMmml Lsdobbg 3m30MGHIMgdO.

0mBHbgHO — 3m8309BHIMHJPOL XAMB0, MMIJEOoE 035OMGOs GO0 b MdEIboTdg 55F0sBOLY6.
0mBHbgBHo dgBHgbo 00sOmmgds IRC-0sb (Internet Relay Chat), Toa®od dolbo ToMmgs dglsdergdgeos
L50G0B5E. dMEHBIGHOL LBoMMZ5 LoFoMMs OO dMEO. MZ0mMb dmEHBYEOL d33Jdbgelsg 3o 8gdwos
50MB0ML dmE0. 89300 dMEO sMLYIMOL S Y39l #oblbgagzgdmwro 3mbJ30gdo sd3m, demEbydEol d9dgdbgero
0d dmBHL 0MBg3L, MMIGELsg MBO® 9B BMBJ30s 9d3L s GMIYWoE MNBOHM ToMHEHO030 LsTsMmMsz0s.
030L5m30L, OMI YBOEM IdWszMHO dMEHBIEHO 0gmb dmEHOL J93MEJLGd LdFOMHM, Mo MBOM AS3MEILIIMI0S
Q5 M3 MBOM IgEHo 3md30GIMH0s sHBMIdYIMWo Jom YBMM ddEs3005 dMGHDYGHO. dmGbyEoL dgdzgmdom
500530 M99 5oL Fglodegdge0, 545¢0MOE: 06EGHIMbYGHOL 29000839, LYM39MOL 45000335, Jugeol dsMosmol
23905135 s Lbgs. sdobomzgol 0ygbgdgb DDoS (Distributed Denial of Services)-b. «3g@gbo dm@bgdl odo@ma
3fymdgb ™A dmsfymb DDoS — 89393900. dm@EHgdo 1dgdgbow 0fgMgds C++ s C-do. 08olmgol, Gmd dmEo
393M(39©9L LoFoMms 53 dBMEHOL 3I300MmYdS, HOlMZoLsE 094gbgdgb Microsoft Visual C++ 56 LCC-Win 32-b.

“GMHm0sb 3mObo” (0byen. Trojan horse — ,GHOMob 3bgbo“) — BowgqoMo, MHMIgElsg oJ3b wbsto
390LEOEMb LobO39wo BYbdE0s s FosBsMGH03ML IMIbToMYdOl 3mI30v)EHIMME dmbs3gdgdby §3mas.
dobo doBsbo oMos bbgs g3s0wqddo 9gmfigzs 306LoL dbyaglbo. “GMmM0sb 3mMLYdL” 8991dw0s0 FM035MmMb
0683mM35305 96 536Mb 333099EH IO LOLEYISL. BHOMM0s6gdTs Fgodengds 358Mm0Yygbmb M0z WMbwMmawgdo
96 50BLEBHOWOMME 530 MbErs0b 05359900l 96 0bBHIMBYE 93w035309d0L T9dzgMdom 0doLom3z0L, GMI
9050fomb LslvMzg 3m3309FBHgM53EY. GHMM0sbol Labggdo: Trojan-Spy — G®M™M0sb d30mbo, Imdbdstgderols
3033039030 oEs© S0BLEIWOMmIOL 3OHMAMSTIOL 0LYMYOL, HMAMEOOEsS Togsoms keyloggers, Mol
Lodmogdomsz 8gLsdg 3oL 8grdwos B8mdbdscmgdwol Joge 3wog0sGMEMsby 93M9BOMO 0bxM®MBoi305
§503000bmU; Trojan-PSW — 0356530 35602090l s ib3s 360836900356 0683m6M8s300. 3oL 53609039 8999demos
Lbgs La®Bosbm 3HMAM3YOOL ©ay9bgds3; Trojan-Downloader — 0b3g®Mbg@ol bydwgsegdom GoMwars ofighl
LoB0sbM B50Egdl FMIMMHGIMo LYMZ9MH0EB s F98YMI 53BMIdGIMS® 50bLEHIOMYdL IMTBToMYdOL
30330396BY; Trojan-Dropper — 990393L 9O 96 6580096039 LEBOBM 3OMYMSTL, MMTIWLS Ob GoOIES
50BLGs@oMmgdl s 298m0yghgdl Imdbdsmgdol 3md3on@gebdy; Trojan-Proxy — Ubsdmoqgdsl sdawgals
003boMgdol  3mI3009EBHgMol  99039MmdOm  50553GMM0DIdMds 3069835  96MboTMMI©  olsMgdMmb
06390693 0m; Trojan-Dialer — 9mdbdsmgdeol 3¢0330vGHIOL Lo@geggmbm bsbol 39dzgmdoo 9353306M9dL
0639mbg®  Jugmsb. sl spMgomgg  9gmderos  dmdbToMmgdgEo  35s30LSTIOMML  sESLSLMZ e
3093300©90bY.

DOS-89393> denial-of-service attack (DoS attack) 8mdbsbodgdol womymezs (DoS) dg@Egzs oMol
30096393935,  OMIolL  EOMLYE  30sdLLIAJ0  3000WMdL  3MIZoBHgMo b Jugerol  HglOLO
domigomdgaro  4obsml  3mEH)bEomMo  dmdbds®mgdergdobmzol,  OMmMOL 93390 dmbs339000
“3mbBobamob” 39380600l ©sH0s6gd0m. Jugeols s 3MI30vEHIMOL FmbIsMmgdolozol sdmwyygbgdarmds
d00f935 06830MHT5305B7 FoMHdo bgrmzbmMao FoMdmgdmwo dmmbmgbs-dowgdol dslidEsdMmo BOOm, Mo
Moo  9mddgogdgdl sx39Mbgdl s LodmEmmE sBgMYdL. sLgmo FgBgzs  9bsgrmyow®mos Fomsbool
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d9Lobgegedo  5@sd0s6gd0l OO XaMBoL FogM  golobgargeols BobgMagols, MmEaLlsg wga0E0dMe
ddbBoMgdgEl 5056 593L FgbodErgdemds d930IL, 3obobmmEogeml d9lyozs s godmzoEqL.

3600369¢m3560 Loobxm®dsgom dGIMOL FgoMEOMEMAO0L, OHMYMOE LMEOSWMM-3E0E032)M0
3930960l 2563000M930L FH9bgb30gdolL FomdmBgbs. 0bxm®Is30mwo 30MOL30MYIOL FgoMmEMEMAOOL
053019010 90900L B3969ds. 19653g0MHM39 0IMEMY0gdOL LEALELLYMOL gobgomsmgdols Jobbom LslvyGzgwo
0683mMT5300L  293M(39¢0gd0L  IgoOMEIOOL  EobOLosMYGds.  Loobxm®Isgom  mdol  FoMdmgdols s
L5 GOM030 LOIOMHYBOL MMMOYMHINMBS. 5TBOZOE0 3303 3¢9 HI3030L bMBOWO BMOTMEss: ,,0d0
3MOL 5EoMBOL 5JB0, 50dweml gm0 0dmgdgomlb dgbo bgdol Ggbsdsdoba® [2].

L53000bol WMTo© 25:36MdOYMGOOL FoBbom, J3LwOL 503FIOM™ 3bMdowo 300gMTgEHIZ0L FodswomgdO.

061535000 §39960L @5 MMP60BE00L FdommdsTo goblisgdmmMmYOMEO SROWO 935305 303304)GHIMYO
LobGgdgool s 0bFIObgEHOL 98myggbgdsls, Tglsdsdols Tosmo TMBsmdol Jgi3gMbgds b ®s0dg Lobol
5056785, LgHombywsw dmgdggdl BgdolidogH 3HmEglbyg, Mol 90bodbmEo MEYBOBSE0s, 3mT3sbos v
Lobgdfogm LEHOHMIGHMGS sbmME0gwgdl. 0b@ghbgdo s 3MI30mEHIHmEo bobEgdgdo asdmoygbgds
Lbgoslibgs 06g3MmLEMYIEMMOL LodoMm6350. “0bBMEOHTo300 FoO LoBOHMHBOL FoBoMgdIE 05MOWI® 0J(3d.
ol 05030 5 MB03gMOLIEMM05, BMZOL TJvHBWIZO MY 533L, ¥3MmbEHMMEME TMABsMHMBL, bdoMo
Mbsolbbm @y GYMowbg ©s9dbgdMwo, bgdsmmM30lL 49Mmgdg 339mL Lobgwdfonmms Lsbrzmadl s
9439 sbom3z0l bgedobsofizmdos.”[3]

LsIbgOOM s LsGJo@«mo LobEgdgdo, 30mdMbozsgool sGbYdo, Fywobl, gsBob, gwgddHO™ s
5GHMINGO  96gHao0L, bogmmd 8md3Mm3gdguo s A9s8s8MTs398go  0bBELGHMMIGHYIMOL ggdghEgdo.
MHmFq0odg Fomsbol sHB0sbgds 96 IPYMOMOEL 2sdmlgws LgMombmEo Bosbol dmIEHsbos MMM
30035600 sbg3g Lobgwdfoxmbomgol. 2007-2012 ool gsb63s3mdsdo sxodlo®mEs 86sgzswo dgdmbzgas,
HmEIbss 06GIMBgGHOL s 3MB30MEBHIOMMo 306vLgdoL  4sdmygbgdom FJoBsbI0TsMINMsE OB
Lbgoalibgs 4399460l s 3md3s600L 36083690 mg560 0bxzMliG®mKYIEmGes.

300960m3ol Fogoomgdo 339 IMe3ws@ Mol Abmywomdo. B39gbL vebemal Lodgbmdermdo 3o
306390 Y39eabg 36mdowo s 4obdor®gdvyemo mdo 2007 §gawb, Hbgmbs s gu@Gmbgomlb dmMol goodstoe.
300963d9393900L dobgbo ogm guBHMmbgwo bogbols s dmsgMMdols 0boEos®03s, dgmeg dbmxawwom mdol
Lodobbmg®mm  LodFmos  dmbdgbBHol  Ao@o@sbol  Tglobgd.  GMLgmol  ©s30M0L30MHGdS  GuEHMBIOMH
39©50DMEs BYOHOMDBME 30d9MTYEg35d0, M5353 guB™bME 0b63IMBYGLO3MEIL LYMOMBMEO 3HMIYIGOO
39990b6s. 296339990 @OMOL  256353wmdsdo  Fogfizmdgeo ogm guGMbMGmo 0bEGgMbyE Hglydlgdo,
D065 gGuBHMbMMO Lso@godo.

IgmM9, 505653 gd FoLAEBHedMO Mol Imbsfoargbo 30 F39b ogbom. 2008 fierol Lods@mgawmbs s
Mool Lobdgmgmm s Lo3sghm  Lomdsmo  Mm39Ms30900L  gmbby  808obsMgmds  56Mbs3wqd
06003690 m3560, 0mdiss MIlbgzg@3wwm Loobym®mdsgom mdo. GH9wrg35096M900, BMEMI3M3Jd0, dsBgmgdo,
0639Mb9H-b503HJo0, FMdOWMMIdOE 30 0Ym BsdIMEo 53 Mmddo. mM039 Tt (3O MdS, AbMmBEOMbIcZOL
dbmerm dobomzol bawbsgmgwo 0bgm®mdaos 309fmgdobs s LfimMgo 58 MM, oofgm dsbowmGmo 893 93s
JoOM@ Loo@gdbg - OMyMOE LEFMOZOMdM, 21939 LoobrMMTsgom s LEBMYsMIdMOZ 370339MIOBY.
Jodommo 06Egmbg@BbogzmaEol d0dsMmmEgdom 03He3690Mm©s OO MoM©YbMdOL JugwMo 35393900,
65053 3900305 06EHIMbYEHIMbGOOL A53Lgds S JoMMYo 06 IMBYELOZMEOL WMHMIBOMO ID0BYdYdO.
0053500 993935 bgdms Lodo®mmzgeml 3s6Msdgb@Eols s LoasMgm boddgms LsdobolEH®mML Az39M©IdDY,
3bg39 b0 590930l LooggbEBHMYOOL bs0EJOBY, Fom FMEOHOL JOHM-9gHD sDBIMBS0X MW Loo@GBys (day.az).
AOGIMMo 993H930L 9909390 ®sdgbodg LSOEO 2s0m0ds (Gomm TmGol Media.Ge) s Lobgardfogm
LEHOMIBHYOIOTs  LOMOIMOPM  dWMYJdO3 3o 2oblbgls - http://georgiamfa.blogspot.com/ o
http://stateminister.blogspot.com/. 153950 960d36gm3zs60 dg3g3s FobbmemEgw©s

2009 ool 5330LEH™d0, JoOr0E-HMivEo mdol ferobomegzby. 58 30d9MTYEI3900L bodobby Jo@mzggeo

0EMYIM0, 3M3MWsMwo ©s BsobGHIOILM demyol s3GMMO cyxymu obs. 53 30dgM3YEHI3900L GO
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00@gbs 3dE53M0 0gm, HMA 356 obgmo YEbmmmo Jugwgdos 30 Fo00ds, MHMYMOOEss twitter s facebook.
5B MLEJOJ0 0683MMTs3000, 4z o8 gBHg30L goHm MMLgmos - 353905 XaYBIO0 9B HMLwEwo
™O960Bs30gd0 OHmam®o@iss RBN - Russian Business Network.

Ghostnet - BobmMo 30890330mbsgo  GH0dgEOL dmogmmdol fobsswdwgy. 2009 Fgrl 10 mgosbo
2090307900l J9939® ©sR0b, HMI sOLYIMOdES 1295 38309 gMHOLAL F9dysdo Jugero, 103 J399sbsdo.
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SOME ASPECTS OF INFORMATION WARFARE TECHNOLOGY

Tsotniashvili Zaza
tsotniashvilizazal2@gtu.ge

Caucasus International University
Summary

The use of new technologies in the process of information warfare is becoming more and more important, the
development of which is vital for our country. Cyber security and related technologies have become an important
springboard for state security. In the conditions of the development of information technologies, human weapons
are becoming more and more important. Information is an important asset and resource of strategic importance for
institutions or states. He who possesses information also possesses power. However, information itself is nothing if
you do not have the tools and infrastructure to disseminate it. There have been many recent cases of deliberately
damaging important infrastructure in different countries and companies using the Internet and computer viruses.
There are already many examples of cyber war in the world. In our nearest neighborhood, the first most famous and
high-profile war was fought in 2007 between Russia and Estonia. Georgia has experienced significant cyber-attacks
on public and private systems, which have caused significant damage to our society. Thus, we consider it important
to cooperate with the international community in this direction and increase defense capabilities with appropriate
technologies and training of human resources.
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39300600 95bomgdlLs o ogmmEHJuAL GmOoL, bmwm oxybool Jobsbos obsmb FJoxzgmOHmEguEol

00090 Loddmerm ©sdM30IPMWo os GgdudGob ygzgws Loddmemby, Moz Ima33g0L LodwgoEgdsl

53050 oo  BHJLAHOL  LEHO®MIGMGS.  MoEYsbs3  LoIgEHMOWE  sEMmMHOMIYdTo  FgwydEgdY0s
399m309gbmm OO Bomgdo@ozmo 4oMmeddbgdo (gl SI30MIPOL  SEaMmMomTol LiMexddggdsls), 0

006900 Jobofgzo  MsbsBgmmgzg Lodg@®mo  3M03GHMYMoR0sd0  458m0yYqbgds Bsbszargdol o
2390056533900l M39M530900 FM535¢XJMIO 0FIMHG0JOIOM.

dm3MMH0 Goxzmgdol 30033 MINIaMdSDY SOLIBIOD BYYegEgbsl sbgbl ol BodBHog, ™I msgolo
0Mbgdom Bdm3MGO Fog®mgdo FoMdmowagbgb wyEIMToboMgdme LolGgdal, by gMmo s 03039 0O

A9JuGHO 9OMO s 03039 BoLOVGIOL LYW GIOM YMZIWMNZ0L A50SOL GOIMLY s 03539 JogmmEgdu@do,
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53 050056 1503009l 3M03EMIB0EH03MUBL BogmMOL goEgb3sL.

50 65300b ©sdmg3sL 300wmdI6 ©sdoBzmoL Mgg0dgdol (JoMomswsw CBC s CTR Mgyodgdobl)
2990m996900m, GMIgdToE 499m0ygbgds 060E0s0BIE00L 39dBMOO, MoE Lsdrsgdol 335393l JOMO S
093039 005 39JuGHO 9O s 03039 PoLIMIIOM A5M53]d6500 Lbgaalbgs dogmm@gdu@e, dsgyMad gMhmo
06030s0Bs30ol 39JEHMMOL 459mygbgds b8oMs@ 56 sMHOL Logdsmobo Moo BHIJuEOL LEVIEGMOOL JoGys©
Q5BOFOWO.

2002 foeb @00md3gybs 0. ob3Mm3zol, . ®5039LGHOL s ©@. 39a69O0L  LEIG0s, MMIgedos
§58my96999os 0©gs 359m309496mm 0boEgoswoBsEool 39d@HMMmO 965 SGoR3MOL M9gx0dd0, 5MTJO NIOM
5m®0mddo, 5d5L0b 965 gObg, bofiyoldo, GMmyMOE gb bgds ©EGoR3GOL Mgg0ddo, oMsdgE
6509bx Mg, 0565000 0b6FHIMZowGd0m 0FFMSE00L Lb3oolbgs g@&He3gdbg. gl 9ma3z3gdl Lodwgowgdsls
MROM 35MP© ©3F5mm oo BHgJuGHoL LEHOMIGHMES JoROMEHIJuEHT0. Sbgm SEYMO0MTJOL 53BMMJITS
fmogl tweakable dermzm@o dogmgodo [2] [3].

59 bGdG0s8o aobbowumos ghmo s1gmo  BHodol oo  swaMGHOMIoL 53900l FLoddEIMdY,
MHmIgwoE 99539 MML 0ggbgdl 3ool 3bMdOWo sEam®mOomToL  BMEOB039305L, MMBgEoE bsdrsEgdsl

3399g3L doe0sb LMsxgs© 9935L6MHMo ORWHBOMMO Jotmsgdbs.

> 30gols 3mEozoEoMYdTIEo seam®00>do.

Bg9b60 00Bobos 53590 sbosero tweakable derm3wGmO ©sT0x3MOL serymGomdo, MMIgEdog oS
A9JuBHoL LEAHOYIBHMOHOL 9BIJHIOIE LTI A5FM304969d0 B3zgbL Toge FmEoxoEEMYPIME ool
5€MmOOmMAL.  3O03GHMwAMMomIdo bgds 256 doF0sbo dermzol ©sdoxn®zs 256 do@osbo Lowdwwm
23oLo®gdom. sEAMGOomMIdo dgbgerol d90gy @ILETORMO dem3o [oMmImoobgds 4 x 4-Bg To@GMmoEol
Lsdrgogdom, MmIgEbsg  fm©gdgbd 8ymdsmgmdol  doBmoaslt (ob. 8-1), Lossg 0mommgweo  aj
P960Mogbl MmOHMdOm ds0BL. LYTOROHO MOMBOMO LEHModmbo BsoigMgds Fos@®moEsdo doMEbbosb
056x 3603 3mOHOBMBE M.

a;; Az Az Ay
az1 Q2 QAz3 Q24
31 dsz dzz A3z
41 Q42 Q443 QAgg
0-1. 9s¢Mogs M

9439 Mm39M30s, MHMIgog LEWMWEIds  SEymOomddo  EILLToRM  BHJuADy LEWwEIds 50
F5BHM035BY. 90 LGoG0sdo dg39bgdom TbMEME gHm M3gMO30L, HMIgwog »YBOMblgwymal wos GgduEob
LEAHOMISHMOOL IBIIAHIO T35 JoxzOHMEHYJuGTo. gl M39MsE0s Fomgda@olmeo© dgodwmgds Bsgfgdmom
doe0sb FsmFH0g35: M x A(mod256), Lossg A TFoBHMoEss 4 x 4-%g, O@IMLoE 930 gdEs© d5Bbos
3906 bgd o ds@®mogs [4-8].

M3M™ 3930 035LB0BMGdIOLIMZ0L gobgobowmm B39b0 seam®omMdol 1-o 9Es30 YEHIWIMS.
> Bggbo senam®omdo

©537935m dm3gdmo g35d3b oo Bgdu@o: was able to determine a necessary. 30090 Lofiyol 16
LOAdMEMU, 25053453l ASCII 3m©To s HoMIM3sygbo 4 x 4 4bHBMToEgd0sb A FoEHE0o(35:

w a s |space| a b 1 e 119 97 115 32
119 | 97 | 115 | 32 97 98 | 108 | 101 97 98 108 101
space | t o |space| d e t e 32 116 111 32
32 | 116 | 111 | 32 | 100 | 101 | 116 | 101 100 101 116 101

0-2. Bstogs A
3990099 300900 3m3©Y36m 16 LOTdME ML, MMIgErog Sbg39 293953l ASCII 3mEdo s HoMdmzswygbo
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OHmamO 3 4 x 4 06%mTogd0sb B ds@®mogo:

r m i n e |space| a |space 114 109 105 110
114 | 109 | 105 | 110 | 101 | 32 97 32 101 32 97 32
n e c e ] s a r 110 101 99 101
110 | 101 | 99 | 101 | 115 | 115 | 97 | 114 115 115 97 114

F5BHM03s. 00900 A1 Jo@MoEs ©339o3L 256-0b IMEWIWO0 S o343l MOMBO LolEgdsdo:

3-3. do3Mogs B
B396L B0g® Hobobiffat godmmgmowo N ds@®oss:

-1 -2 -2 -2
2 -1 -2 2
1 1 1 2
-1 1 2 -1

0-4. ds@cogs N
A F5@M0@3L 390053wgdm N JoBM03oBY, Mol 99009890533 Foomgds obgg 4 x 4 As6BmIowgdosbo Al

158 -188 -253 154 158 68 3 154

106 -83 -80 117 106 173 176 117

279 -37 -121 358 23 219 135 102

117 -84 -84 133 117 172 172 133

158 68 3 154 106 173 176 117
10011110 01000100 00000011 10011010 01101010 10101101 10110000 01110101

23 219 135 102 117 172 172 133
00010111 11011011 10000111 01100110 01110101 10101100 10101100 10000101

3-5. 9s¢®ogs Al
3b65¢rma 0960 Igmmeom 30mddggdom B ds@Moisby.
B396L Bog® Hobobffot godmmgzmoo M ds@Mogo:

1 1 1 2
1 2] 2 2
2 1| 2| 2
11 2 | -1

3-6. dsytogs M

B 353003l 35065 o0 M 35¢6035%9, Gob 3 5053 90009ds 093 4 x 4 a56BDMmIom9d0sbo Bi
GHOOESL 3 3LI GMoES 1Y JVIBoWV3 QJ H] [ (]

053M035. 30090990 B13sGMoEs ©oy39o3L 256-0b Iweno @ 350033993 mOMdom LobEgdsdo:

105

-99

94

110

105

157

162

110

125




Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS. Vol.2, No 1(32), 2021

231 -28 93 300 231 228 163 44

106 -90 -88 115 106 166 168 115

80 -98 -81 80 80 158 175 80

105 157 162 110 231 228 163 44
01101001 | 10011101 | 10100010 | 01101110 | 11100111 | 11100100 | 10100011 | 00101100

106 166 168 115 80 158 175 80
01101010 | 10100110 | 10101000 | 01110011 | 01010000 | 10011110 | 10101111 | 01010000

> ©9808MsE0s

0-7. ds¢Mmogs B

09905365305 3808300l JgdMMbadmwo 3MOmEgbos d3oMgmEabo goblbgagzgdom. ©sdoxnzmol ML
299mygbgdo N s M do@®oiol bsgges 3049bgdom 256-0b dm@eoo dgd6nbgdwye, dglsdsdolsw N1
5 M13s@Mm0EgdL. 3obomgdo G5 mdds Mbs 0yo39 MRYdS [9,10].

-1 2 -2 2 -2 -1 2 2
-2 -1 -2 -2 -2 -2 -1 -2
1 1 1 2 1 1 1 2
1 -1 2 -1 2 1 -1 -1
BORMOS 8. o@Mo@gs N1 ds@MoEs M!
3. @sls336s

B396 dg39bgo Fbmmm 9B m3gMogol, MHmIgmwog MBOHMBlgwymngl mos Ggdudob LEHOMIGMEOL
98399EHO 3535 JoxzOmBEgduBdo. B39gbl dgdmbgggzsdo 256 do@0sb 116 do@ds aobogss 33wowmgds,
653 00056 3060 Tg9a00.
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NEW SYMMETRIC TWEAKABLE BLOCK CIPHER
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Giorgi Maisuradze!

levan.julakidze@gmail.com, zurab.kochladze@tsu.ge, t.kaishauri@gtu.ge,
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1-Georgian Technical University,
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Summary

Modern cryptography is considered as a cornerstone between computer and communications security.
It is based on mathematical concepts such as number theory, probability theory, polynomial algebra, etc. The
paper presents the original method of building a new symmetric algorithm. In order to obtain the method the
appropriate material has been elaborated on: symmetric cryptosystem and tweakable block ciphers. The
problem of constructing such a block cipher is discussed and solved using Hill's algorithm, in the way that, it
enhances algorithm speed.
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SCADA-L0ob3gdol ©sbghags doemlisgeobsg bssddMmmdo

B yMHoaMmensdzoo,
shotagrigolashvili@gmail.com
LodoMmM39wmL Bgdbozweo wbogzg®dLo@gdo
Mobonmdy
296bomos SCADA-U (oobdg@hgtvyemo dsermngols s dmbsoggdoms 9gaMm3gdol boldgdol) sbyMygs
399G MMHQ0590, Lo r0bogo bsddMmMPo, 3gMdme dobo bsfordo, HmIgeog 8moEogl o3MoGMIdOL Ygbgdal
FOob  099oboBIgdom s 030 godmoyggbgds 9B MMHA0530 Loaeobsgo s dowlisaobsgo dowgdol
5BIBOEYOESQ. 5QLBOTBSZ0s, M JoH N30l LobEYIs (SCADA) gdy 560 IBgHowo bodsGmzgwmdo
3OBgdME 39BHoMH0580, Jobo godmyqbgdom 30 Tgbsdwgdgeos Mglm®LYdOLS s sDY3IMAIOOL F9830M9ds,
31939 9590560 9300000980l 060358 Y3963, MroE MIZ30LMIZ5 FIBOOL LEFoMML 93:mbmdogmMo

95399G05bMdL.
155335690 LoByzgdo: SCADA. 350030l boliEgds. Logobsgo Losddemm.

1. 9glisgsemo

B396L @OMdo [oMdmgdgddo bymaszgb s gJudwrys@ogost »§9396 G9dbmmmyon®mo 3MmEglgdol
FoOHmz0L  LobBHYIgdL, GMIOL 935Gl PoMmTmoaabl:  BHgdbmwmyom®mo  mdogd@ol, dsGmnzol
23905%Y39GH0wwgdgd0L  M3gMoG0Emdol  53s0gds,  3OHMEgbol  Imbs3zgmol, LssddMmmL s Homdmgdol
3bJ30mboMgdol Mm3gMme@omwo 0bxm®dsgool dowgds. 08 dobbom GMI dogowmm  LEIbIMEMEO
3699309, 51939 39390IM0 S LOESWOOEBIM OBRMO5E300L FOMBsEH Y3500 LOdMToml Fgd30609ds.

39d6mmmaom®mo  3GmiEglol BsGm3zol LobEGgdgdo MLYDPMBL MmMo Lsbob: 53GMI>GHODBIIMWO  ©
933MAsGO0.  53GMIBH0DIdMo  LolBHYIGPo  3MEolbImdl  Imbsfowrgmdsl, 93060l  (M3gMs@meo,
©0bL39gBHBYMH0) FoMmM30L LobEGHYBs8o MMYEM Fmbsfogmdsl, MM bMYgmagmo mMBmwo Bsfowo,
bom  933M™IsGHMOH0  LobGgdsl 3o 8999dwos  5sd0sbols 4990  ©99MY300000ws©  F)Fomds
(3OHMBoWsBH03MNM0  3MBEHOM@OL  2sBbmGEogmgds,  8939mgdol  dmdbobmEgdol  qeMs).  FoGm30L
333G m0 LoLEBGds gl s®oOL IMFYMdOEMBS, MHMIgEog MHBOHB3YEYMARlL FoMmM3oL 5sd0sbol hotggzol
23969d9.

0 3MmMdEgdsl FoMImoyqbl msbsdg®mag 9@s3bg doMm30L 93¢ MIoE0BIdYo bobEgdol 99Jdbe.
sbgmo s dbasglio LobEGgdgdol QodmEowWgds 330839690L, MM FsMMZ0L 93BMIEHOBYOMEO LolEgdgdo
9900¢9d5 o0gml Lol XyMBOE: GH9Jbmwmyom®o 3OHMEglgdol BoMmzol 93¢ MIsEobIdMwo Lolikgdgdo,
05OM30L  933MI5EGH0DBIOMo  LobGHgds s 0bGHIRO0MmdMwo  FoMmM30L  93BHMTsGH0DIOMEo Lol gds.
BydoldogMo  Loblw®mggero LoLEJol  dsbobosmgdgwo Mbs YOO MB3gYMBEIL  953EHMTSEG0DIOEs©
0b6xm®As300L F9309d0Ls s F)dsggdsL, FoMmMZOL M3EH0T0DsE0OL 2osbHY39G© bgdoldogm LggHmdo
1503 900530560 FMP35HgMBL. 53 Z5¢gdOL FGLolIM*YGIES 99930 gdgE0s 06550696 -3 gdbozmboms 3oMo,
6H0Igog  Gaeomdl  3mEbsl  293mm3womo s  FogMm3OHMEgLMOm  G9dbo3sdo, 39Mge  gM33930
5659900039 FoMdmgdsdo, GHgdbmemyosdo, s dgmdeos 35sHY30GHML  Jombggdo s3@MIsEobgdme
§9680gd5d0 @5 JoMm™MZ0L 53E™MBoEH0bYd LobEgdgddo [1].

2. 3060050 bsfjogo

29630boEmm Lo obsgo LosddMm. 3gMdm dobo bsfowo, dmIgEoE dmoEogL Fo3MoGMIdOL Ygbgdsl
F6ob 394960B3gd0m, 83F9MH0 s IBOL JoLYEYOOL F933ws, MXMIO (BEM00gMH0) F536M0EEP0L §0b, 35960l
25952009090 IMfYMdomdGd0. Bo3Mo@ ol §ob, 3693053 Mo sdFgMo dmfymdogrmdol 8mbyg MxMgos
59063559090 B0l LogMIob FoloHBMBoE s MIMBEIJGH™ LYbLMMO, HMIgEoE M390790L OGO
LogMdol 2o0BMa3 MHME039gdL. Bgmol HgHBYM3MoMOlL INFYMdOEW™MdS IMo353L FOMIMWSE0M Lodmb LobEgdal,
35LGH036 Lo3Mb LobBIsl S LoETd BoEYMML, 30OM IMHS39dOLS s JOBYGHJIOL 33WoLsM3z0L [2].
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Lol gdolb bEHOMJGHMOS BMbIE0MM© G603 BsGMZoL bodMswrgds 0gma3s Lisd JOMOMI X YVIBO:
1.693006M 90500 503900l 3MBEGHMMEO  5©H0WMdMH030 Jugwol Lsdoswgdoo PROFIBUS DP

(RS485), 3mb@HOHM@gMHol  ©obIMYBHMo  5dmBogzowo  bogbswgdol bodwowgdom LgblmMgdol 8dgyzs60l
Logbowgdols s m3gMmo@m®mol 3sbgerol ©sdw)3s39000 (FMoL bsHolb GHgdbmemmaom®mo 3GHmEglol 3olzwwdo
98900 dmfiymdoEmds) - X350 1;

2.80dboMYdWIO  EM03900L 3MBGHOMEO LsMgwgm 3mbGed@mOmmwo 3mbGHMHMmwom Mm3gMo3ogdol
594969055 o @IbgdOL  Fg33weBy  0bRMMTs300L 29300 s 3MBEGHMMEgMHOLM30L  Lobowgdol
QIBLMIZO0 -~ XJIBO 23

3.L50wdom  5QEYOEGOOEID  BogmMMBOL  LoMEOROL  gEgdEOHMIM[YmdoMdOL  3MBGHMMMo  ©o
™396M5GHMMoLmZ0L bologbswm s 0sRbMLEH03MMHO LoAbswgdoL 4o3gds - Xams0 3.

053653 @0ob  g3bymBomgdols  3H9dbmemaon®o  3HmEgbol  JsMm™M30L  593GMIsG0BIdIMo  LoliGgds
MBOHMB39wyngkgl  m3gMoG™MOmOL  sMbg30L  dgdmbggzedo  Lobgeddmgzebgwml s  93@™MAoE0oL  Mgg0dgdl
39950 Ma0mEGH0 M39M530900L X3ROl FoM35 s Bm0o3s3L 9909y J3gLoLEJTgdL:

® OHMERo63900L Fgdbmemaom™mo baBol BoMrm3s 2o9mMmM30L JoMmm3sls;

® 200630L OYMBOL EOML ool FMgEro LogMAoL gobmdgzsl;

® 39350l 398396M5GHMMOL gom35¢0b{obgdom 4o@oFMHol LoaMAol s35egdol Fo(3995;

* 300B03E0MmJOOL oMMz Boboerols FHol MmU;

® 3M0L MML 353M9GHEOLS s GOdgMOOL dgdsboBagdols JsMr3s;

¢ 3mfiymdoEMdgdOL 203MH0gdOL JoM035;

¢ 3mfiymdoEMdgdol 3MbEHMMEO s OsRBMIE03s;

OHMsbag00L  39dbmemaom®mo bsbol Bs®mM3s 490mOH™M30L  J3gLoLEBHYTs  FoMMagl  OHME039dOm
0520000L 8mb533900900L 1963083 BsOM30L BW6J3090L, OMELsg Fomby GyEmbgdo dgdmol,
Lo FoMm 2003933900L @ogz0m [3].

30630l ©oymaol O™ML gsslvFMmgeo Log®mdol gsbmdzol JgqgbobGgdsdo FMol Loa®mdol gsbmdgzs
bmMEogmwEgds 0839wbmmo bgbbmGmom LsBMIo OHME39d0L  godmygbgdom, MMIGEOE 3JMOMOYIMSQ
03009905 Bx02¢ByY, 56 5M530MbESJBHMOO sHIMH o LybbmMOl godmygbgdom Mm3gMsdmMol sGRgzsB0m.

39@5w0ob $9a396MoBH 1MoL 2om35¢ob0bgd0m gosFMol LogMdol sgzswgdol dozgdol J3glbolEgdsdo
360l Loa®mdol 3sM5dgBHMo 20 56Ol BMmMYYIMEOo, ©YghgdMmos 20 ° C FHgddgModmesby, Mmool
3993905¢meob T (°C) #H9a396moGHMMmol 450m35¢olfjobgdom, 0bBmIgds 053mbEsdGH MmO LEBsEoMmbs®Eo
300M39GHH00 Jo3M5EH @0l §ob gm&mImwol dobgwogoo: T =20 (1 + 0.000012 (T - 20)).

30B03E0oMgdoL FoMmm35 Jobserol FHoL ML goBMIZ900 3gMHOMPMESE bMM(309WEIds M3gMsEmemOl
060305GH030m, 3MHMyMITOMIOSEO  3sbgerol  3og0dby sFgMHom. ACSD  sbmGEogwgdl  GHMmodmMHY
239005b3930L  bsforols 93¢™BoG«e 3mboombo®mgdsls ASID- sb 808@obstg Loa®dols s ASZD — sb
000000900 Loa®AoL Tgbsbgd 0bxzm™MTs3zool gsdmygbgdom, bmwm GMErol ©sdMbHmFgdol dsbdogrol
06003690mds  2960L5BOZMGOS  35M9TgBHOOL  35M539FMIOOL  Fomzs¢obfiobgdom. ITMHEOHWYFGOOL MM
LoRdJo6g s d9bgagdmeo Lokdsty.

ASUN mB6Hb39¢ymal do®mgolb 0970090L "Lodmdom”, "@obgdol 8gisges”, "dgmaego Lobdstg",
®m3965300L"  3mb6GHOMEol  Mgyoddo,  gOH®bs3bosbo  LoFtgmo  Fgdobobdol  mogz0lgdMHgdgdOL
3°335¢0obfjobgdom, Bgs ©sbol FmdGHsmMdOL BHEM9JGHMOO0L M1gg0do M 0153s30039w 3mHoEosl ImnMol
6ol dmg3gmwo 9du3wBoNHo HME03gdol HME300L LobdMmbobszoom. dogows ACS wbOMblgwymal
fgeobs s 35960L dofmEgdol Mm3gMoEowmo JsMmzol dgdobolz®mo s 53@MIsGMO Mg10d900 3s5L9EJool
39953M0wadgwo  Loddgbgdo  goHmdzol Gmwozgdom. ACKD  53mbGHMmmmadl s ©o0sabmbl  »fggl
50 FMMH30Md0L FEYMTMYMIL M3MOEGHMMOL 35650l 93M96Dg 0bxrzmOToz00l FoMdmpagboo (bob.1).
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Bsb.1 Rolling workshop management system

05305 @0b JoOHMZ0L 3B MT>EH0DIdMds LobEYIsd bws MBOMBIgEyml:

® 256%BMI0gd0s60 b539000g05 WomMmBOL INFMHOL M3EH0T5EIMO 39Tl Fosbas®m0Tgds baMhgbgdol
006004995009 99930605000 ©s MbIGOLLBM LogMAoL Lsw)Tomgdol MsmEbmdol JgdzoMgdom;

® 3oL MM G9gbmeMmy0mMo Tg3MIgooL sedsMMdOL dgd30Mgds;

* 11553gMOMTo WOMMBOL SEOHOELZOL LOBMULEOL AoMTXMIYLGDS;

* 50 39MH30MBOL JNBEGHOMEO;

* 390LMBsEOL LodFom 30MMBFIOL oI MdILYDdS.

59 Bo3ob Bogobo 3MM©wYdEHgdol FMo baBmgsbos: wommbo omzwmgds gMmysbbmdowgdosbs, g.0.
FM5 bnM 30900905 90 3MOEOBsEHOL - LMoL gobfzmog. 58oLMsb, s0M 3Bl 5I0IMEIGAL oL Bog@Eo, G
F6M5 beM3090©9ds 3MdMs30 MJoM Hg70dd0, 9.0. 353M5EHWOL baHsdg Mmool Bsdmbgzwol Mmb, dobo
DMUE0 Log®dg XM 5655 (360000, MEYD FMIMMBS EILONMYIMEO 56 SGOL. Jb 356589GHEMO, MMTJo3
9600369035605 ™3EH0ToymHo  FHob 99gadol dogdol 3MHMEgEOHOLMZ0L, ©IIM30IdIMYos Bogewrobo
360m©d300L SLMOE03963 DY (BmEsol G030).

960mgdsdo, Bo3Mo@ gl 094abgdgb HomBmgdol bbgosalibgs 9@s3Bg. 0ommgwe 53 g@e3by wommbols
F3Ms bmOEogwgds  9M3399wo  3Mob3odom, 96wy FHob 29330l ™m3BH0T0BsE0s bgds Lbgsolibgs
300@9M0wdol s Lbgoslbgs 35MsdgB®mo dobgzom. ommbol FMol ggadol  4osbas®m0dqds bggds
3obbome  bobEgdgddo  93mbmdogMMo s  Fomgds@ozmo  JgomEIdolL  dodmygbgdom.  FMolb
®3@080D300Lsl oo 360d369wMds 5J3U BHIbmeEmyoMo 3MMEgLOL 356G1509GMIOOL JoBMIZ0L LobMLEIL.
b 356599300 Lofigobo dmbogdgdos Mol gadol 399630 mdoLm30L. wommbol FMol Mm3Godobogos
MBOHMB39wymxal Josro EMBol sBMY3sL, Mo 50LEbYdS FoMImgdol oMmYINYEdsT0 S FgBHICOHFOYWO
Lofo@dml dmagdsdo.

399ymxo  353MoGWgdol  8mbs3zgmo, dmdMmsgo ffolidzowol ©sbsmPBgbo dmbszzgomgdols dbysglo,
HMIgbsg 993L 2Mgwo 39dbmemaonm®o bsBgdo, MHOHWB3gmymal M3gMoGMMOL 30bEGHMMEOL Loyl
59MbFo5905L  Bgdbmmmaom®mo 3MHmEgbols s dqlodwgdemdols dgbobgd yggws LoFom 0bgm®mdszool
fo®8myqbom. Mmd0gd@Eol 3mbGHMmmeo bgmom s 53¢MIsGH0BYdME Hgg0ddo 0bozosEwMEmo dsOmzol
a3mbd30900L  Fglrmegdolsls  Mm3gEsGmMol  BsMgzol  3MomMo@gdom. dmds  Mggoddo 8oz ol
©59mb6355900L 50 FMOZ300MdOL 3md3gduo Mbs s3mBEMMEMU [4]:

¢ 353053Oob 2oFM0wo bsbol aslfizMog dmbzgmeo Logmdol 3oBmags;

* XMHJ0 3mD0E0H0 3MbGHOMEO 353G GEolL [obsdg FMoL dmigdmwo LobILEGom, HYLmbydol
©54mxoL 3OHMmM53ol dglsdsdoboc;

® m39M5GHMOL LT gdIL 5dEg3L PoGrMl INS356M0 §odyzs60 3gdsboBIgdol s3EHMTsEwIMH0o 39Tsmdol
3030 5 MdMH30 HM039800m Fog0s (898306Mgds FHoL MHML s dmblbs FMHol d90w9y) LobdMmbmero
3mboEoweo Mg700d0;

* 5496900 56809Y3OMB0M S FobLEBLIMHMEO POHMOM 359MOL FoROOWGOOL BoGINZS.
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3. sbizgbs
Lo 06530 Lo5IIOM 5E30WsE FoMMZ50d Mo30L0 LAMNMIGHMOOM S 99399IOMYds MAOM HBMLE
FoOHMZL. 99300 gIW0s  omMbol  FOOL  ToOmMZs, oD MMymOE s©03608bgm, wommbol  FMHolb
®3@080D30s YHOHMB39wYnal Joswo EMboL sBMAZIL, MoE s0bIbYds FoMmBmgdol VoMmYdMEgdsdo s
9@ MMA00 Lofomdml dmagdsd0, sdob oMo SCADA bobEgdol 3sdmyggbgdol d98mbggzsdo, 0momddol
9060099359 gs ©oY39b00 50580560l F9300m30L 5EBIIMBS, Mo 50LEBGDS LOFoMIML MLsgOHPbMYdsBY,
5060950, 5333560 3MMR0ol LolEgdgdl sgzm Jswswo 0b3gLE0E0s.

@OoBYMoEH O — References :
1. Boyer S.A. (2010). SCADA: Supervisory Control and Data Acquisition, 4th Ed., ISA International Society of

Automation, US
2. Ankhimyuk V.L., Oleiko. O.F., Mikheev N.N. (2002). Automatic Control Theory. -M.: Design PRO (in_Rus)
3. Roasting Kilns. Internet resource: http://www.stroitelstvo-new.ru/keramika/obzhigpechi.shtml?fbclid=
IwAR2DqYNtZpuqw4Fp66A6AP8adNAQfI6 WOTjfKKwcFCh367T2gwvD09d PG3o. (in_Rus) [20/04/2021]
4. Ring furnace. Internet resource: https://dic.academic.ru/dic.nsf/bse/97128/Konsiesas. (in_Rus)

INTRODUCTION OF SCADA SYSTEM IN A PIPELINE WORKSHOP
Shota Grigolashvili

Georgian Technical University
Summary

The introduction of SCADA (Supervisory control and data acquisition) in metallurgy, rolling mill
workshop, in particular, its part, which includes the installation of scissors with cutting mechanisms,
which is used in metallurgy for the production of rolling and piping pipes. It should be noted that the
Supervisory control and data acquisition (SCADA) is not yet implemented in the metallurgy in Georgia,
and its use can reduce resources and losses, as well as minimize human error, which in itself will increase
the economic efficiency of the enterprise. Nowadays, it is such profile systems that have a high investment.

OOHOM356 359Mm:3e9dbY s8dbgdMeEo ,,3330560°
X965330L LobiEgds

32GbY JedBowsgzs,
cotne.korchilava@gmail.com
LodoMmggeml ¢gdbogmmo »bogzg®bodgdo
9body

0b6xm®s30Mw0 39dbmEmaool 2s63005MdLML JOMO© G Moo Aobs F330060 X 9bsEz0L
(smart healthcare) 30b3953300L 999053905 @S 6gMY35. 080 04gbadlL sHSEPO MSMBOL Ol 0bRMMTs30mwn
3996mma090L, HmymMmoiss: Bogmagdol 0b@gmbg®do (IoT), oo Imbszgdgdo, WMHBdWMZs60 Jsdmmzewgdo
5 bgemgby®o 06@gwgdBo. 3330560 xsbsz30L LobEGgdol 3mb3EIBEOOL WLbYMa30L JoBbom, 53 LEsEG0sT0,
30039 ®oydo, h396 gobgzobowsgm 00 doMoms® $H9dbmemyogdl, GMIwgdog bgwlb Miymdl 330560
Xx5605330L  BMALobryHgdol gomdxmdglgdobs s dob 8975906 LEIGHWMLL Msdgbodg 860d369wmgsb
b3gOMTo. 9939 FoMBm350960m 3330060 X9BoE30L 3OMIYTZRL, 58 3MMdTOL 2509FMHOL gi39JGHwIO 3HgdL
5 9ol LodMIszErm 39ML39JEH0370U.

1553396dm Lo@yggdo: 3330060 X633, 0BBMOToE0BoE0s, LssgsIymmuml dgbgxdgb@o, bogmgdol
06¢9MHb9EH0, OHMBWMZ560 Jodmmgugdo.
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1. 8glsgsemo

©M9356gmo  gMs  0683mOTsGH0Bogool  gdmdss.  Bgdbmemmaogdols s LodgsbogHm  mgmMool
Joblgobmsb  ghmo,  GHMoEowds  99030bsd,  OHMIWol  doMoms  doOMZL  [oMmBmoygbl
0003946MmEM00, Mobs3b IOFYM 45330805 S 06RMMTsEHOBYds. A9Bbs F330060 X b330l LolbEgdo,
HMIgoE 8moEogl sbowo momdol 0bgm®mBozone G9dbmewmyosl. 3330060 KxobIOMIwmdsHy BOHNMB30L
LobEgds 9oL oMy  dbmemE  F9OG030  B9dbmmaon®o  dowfgzs,  9Msdg  Yymgzerolidmdszgwro,
9653500 Mb0sb0 (33e0egds. gl 330Egds 2560LsBOZMmYds 89dgyTdo: LodgoEEbm dmEgEol (33¢0wgdIdO
(©593500905Bg ©d  353096)Bg  mOH0gbGHOMIPRMWwo  BO63s), 0bxzmOIsEHODsEo0l  3MBLEHGNJGoo
(33009000 (30bo3mMmo  0bRMm®TsEH0Bs300b  MHgrombome  LsdgoEobm  0bRMm®TsEHOBsE0sd®Y),
LodgoEobm 99bgxdgbEHol 330w gdgdo (bmyswo 39bgxdgbE0©sb 39MHLMBswoBgdvw 9b9xd96@E0®Y) s
3693963005 s 9399MBsEMdOL 3Mb3IB(300L (33¢0MGdYd0 (553500l 33MOBsMMBdIDBY BMIMLOMIDOOD
30939630 X9bs335Bg  od3abBoMgdsby) [1]. gl (33€0wgdgd0  BMIMLOMGBMEOs  5Q5T00bgdOL
0603000 15FoOMIOJBOL  I3TIYMBOWGISDY,  1YIgEOEObMm LTIl 9BIJGHMOMBOL
5050gd5%Y, Mo 9603369cm3zbos bBMol dgoEobol s bsdgoEobm dmdLobmEIdOL TMEPOEIYDSL.
31939 PoMmIMoyqbl MsbsdgMmM3g dgoE0bol 2ob3006Mgd0L LsdmTogwm FodsMmmErgdsls. gb dodmbowrgs
©50(ggds 3330960 x9bI330L  3mb3gBE00©D, 890wy Bm3wgE  39393bmdom 3330960 xsbIE30L
bgwdgdfymd  L533560m  BHgdbmermayogdl, dowfg3zgdls ™y  @odmfigg3gdl  LsdgoEobm  Lbyg®mgddo. o0
399600900l 259mygbadol LESGHMLOL Assbgaol 899®gy, LsdMmmmE FoMdmyoygbo  F330560
X569M009mdol ©oE30L Lodmdagwrm 3gMLi3gdE03900.

2. doM0msEo bsfjoemo

3330060 %s63OMgEMdsbg B30l LobGHgds 8goddbs IBM- ob (Armonk, NY, 5dd) dogéH 2009 fgwb
390mm035Bgdmeo "Smart Planet" - ob 36398300l Logmdzgwwby. dsmEH0350 ™A 30d3sm, Smart Planet-o
5oL 0639 9dGH oMo 0bBOHILEHOMIGHMGS, GMIgEoiE 09gbgdl LyblmMadl 0bgm®mTsiool smbsddgersc.
068mM 5305 gos0;3gds 6030900l 063 MBgEHOL Lsdswgdom (IoT) s 3ds3gds Y39 3MI301EHIMHYOOLS
©5 OOWRIWMZB0 2odmmzEgdol asdmygbgdoom [2]. 5L dgyderos Tmobobml LemEosw Mo LobEgdgdol
3mmOHEobs3os s Tomo  0bFIAMOMPds  5@sF0s6Ho  LoBmysmgdol  ©obsdom®o s  sbggfioro
0969x 960l FobowHg390. F330960 %6335 30l LodgoEEbm IMILabwEadOL LolEgds, HmIgaro 0ygbgdl
0Ly G9dbmemy0gdlL, HMYMEOOESS: 3MdOEW MO dMfYmdowMdgdo, Bogmadol 0b@HgMby@o(loT) s dmdowr Mo
06@9mbgBom  0bxmMTsgool  obsdowGms  §3mds- bowbmsb  ols3sgd0MmdEs®, FoLogdmsb o
L539@O0E0bM  FMALEbYYMGMBLMSD. F3300605 Ksbs(3358 Fgodengds bgawro dgufiyml KxsbosEzol Lygmmdo
BoMo@o yzges dbstmgl dmmol wMmmogmhmddggdsl. 9m3wgo, 3330060 xobwoggs Lsdgwosobm bggHhmdo
0683635300l 3MbLEHOWJ 30 MdOL MBREGM Bo®owo g&e30s [3].

3330060 xobo@pgs(smart healthcare) 8gggds dMogso  dmboffooligsb, GmymMogss gdodgdo,
3530963900, L55350IYMBMId0 ©s 33eg3000 0bLGHOEGHNMGHIO0. gl SMOL MMY6Mo BEBMdS, HMIgwos
000(353L 3535 2obBMT0ergdsls, 8500 Tl ©53500gOOL 3619396305Ls S FMBOEBHMMOBYL, OsFBMDBLS
039OBsMdL, Lo9350TYymaml  3gbgxdgbBL, X sbdMMgEmdol dglisbgd 24509093930 gdol Bogdsl s
15990E0bM 33ag35L. F99W0Ms©, 0bBMMTs30wo 39dbmEmangdo, 0bEIMbyE0, dmdowrmmo 0bEgMbydo,
©WOMBWMZ960 250MM3wgd0, oo dmbszgdgdo, 5G, dozhmgwgdd®mmbozs s bgarmgbm®o obdgargd@o
®9659900Mm39  30MEJJbMEMmA0sLmb  ghHmo  FoMBmoaqbl  F3305060  Kx9boE30L  J393Mmbgl. gL
39960mma0900 BoMOME 3580m0Y9gbgds F330060 X 9B®o330L yzgas s139dEGHd0. 3530963 7d0L M3oebIBOHOLOM,
050 999d00m 5EHMmMb bgarbsfymgdo, ™I Badolidogm EMM™ML 3553MBEMMEME Mo3056mM0 K s6IMMYEMdS,
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00056Mmmb  LsdgoEobm  EIHAIMYPBSL  FoOEMMMO  Mobsdgafggdol  Lodwyswgdom s  dsdmoygbmb
oLEGHBEOMOHO  FALobmEgds. 9dodgdol FoIMbobyEoEsD Tom FgMdwosc bsdgoEobm o0bxm®dsgool
FoOHmz5 063 gaM0MHgPMmo  LsobBmOIsgom 3G RMm®Iol  Lodmewgdom,  MHmdgwog  8moEo3L
@HOMOSGMO0M0 06xmMHAs300L JoOmmM30L LobEGYAsL, LYMImgdoL sGJogzols s 3mTMbozsEool Loldgdgdl
(PACS), 99d@®mbwyan Lsdgoobm Bsbsfghl s 5.8. MuGm BmlGo Mm3gmozool domfgzs dgbodwgdganos
JoOHMMA0Mwo HMdIMEHIOOLS o IO M0 MHJoEMdOL  BHgdbmemaool Lsdmeegdom. Bs350aYgMBMIdOL
350bsBOHOLOM, MEoMmLobJoMmwo 0gbE053035300L (RFID) ¢gdbmemyos 8g0dwmgds go0mygbgdoyem odbsl
3960Lmbools Bobogrgdols s Jofjmgdol xoF30L L0535, 0bEJMOMYPOWO BosMM30L SEsBHBMMTJdOL
399myggbgdom  0bxgm®mIsgool  FgaMmzgdols ©s  39sfY39G0wgool  dogdol  3OhmEgldo.  dmdowMHO
15990E0bM  3EIOEGHBMMIGOOL  250mygbgdsd  Tgodgds  AoomAXMBILML  353096BHJOOL  A9BMEOYDdS,
L5393609MM-33wg30m0  0BLEHOGHWGHIOOL MZowbsBGHOLom [4]. 3330900 XbsE30L LobEdals Tgmdwos
3959306Hmb Moo LBsdgEOEObM 3MM(3900MGOOL FolorydxMmdILYOS.

oMo G9gdbmEmyogdol  4sdmygbgdom, MHmyMOmOEss bgmgzbumo  0bEHawaddo, W35 YOJdOL
©05abBo s F3MOBoMds 2obs MBOM BMLEO. bygewmgbm®o 0b@gwgd@ol gedmygbgdom 3wobozm®o
23905493930 gdol ©sdgstmgdol bolEgdol dqlogddbgws, 356 dosmfios 4o6M3390w 990092900, OMYMOOES
39353030U, o GH30L 30305 s 3560L 30dML POsEBMDBO. bygermgbmMo 0b@EgwgdEol osabmBol 8gwgygdol
LOBMLEY BJoMs MROM BMLE0s, 300009 FIIMEFEOEO gJodgdol, sbLE3NNOIPIO0M ZsMMEIMYOsLS S
300M50Bs305d0.  yzgmsbg  aedmOBgmmo o FoMmBmdsagbrmdomo  3GmEuddo  3wobozm®o
23905%Y393H0wwgdol  IboMsF Mol  LbobEgdgdol LggOhmdo sMolb IBM-ob Watson, 06¢gwgd@ugswa®o
39993690000 LoLEYs, MMIgEog MHOHYD3gEymal M3EH0ToeO A5050Y39GL, Y39ws 3wobozmMo s
@OGHIMGHMO0o 8mbs399900L LMoY 5b5WOBOL LHTMOEIGdSL 0IEY35. 3BIMAMHTS PO OLTsMYISL
00935 05dYEHOLS O J0dML OOFBMLEH0MYPISBY [5].

3330060 ©05abmBoL Logmdzgw by, MBRGM BMLEGIE sOOL sEHgMowo 353096¢ 0L dAMTsMYMdS ©s
0553500900L LESGMLO, M3 byl Mfigmdl 939MHbsEMdOL 3gHLimbowobomadweo ggadol 99dwdagzgdsls s g
3900930 ©95LEMGS 9Jb3gMEGHJOTs [6]. bergrm 33MEBSEMBOL 3HM3gLO YBO® BYLEHO FobEYds. ToROWOMS,
LodLogbmMo  Lbogmmo  MMs300l  EOML,  353096GOL  MOEOMMYMs300L  IMMEgLoL  Imbo@GmMobyo
d9bodegdgeos  dmgwo  3OHMmEgbol  2obdogermdsdo 330060 M96FAIbMEMao0l  EbTsmgdom. gdodgdl
3900500 M5OMMIM 300l 3Bl M3EH0ToDO305, ©5330MHI6 H535IOOL J0IEObIMYMBIL
053056 5030™b bgwoo Mm3gMsool Bodsmgdol dgdmbggzedo M0y 3ow9M3393wMds.

353096390l 93056m0 FEYMTsMGMBOL MZ30MToMMZs F9w9dE050Y 5303530900 S K IBIMMYEMdOL
F9Lobgd 0bxBMMTo300L SeoBBMOIOL L5 GBOm. FogdE0MO®, BEHMILOL Fodmzwgbols s Tgalwyddgdols
LobEgds 094gbgdl BHoMgdo@ LsdgoE0bM LgbLMML, MMIgEoE 3v9EIT0Z5© 53MbBEHMMEGOL sEsdosbol Lbgwarol
69306 ©m™bgl s 93BHMAsGH Mo  gbToMmgds  Lbgmal  LEHMYLOL  dgdoMgdsdo  [7]. Jwobozm®o
39050939G0wgdol domgdol 3Mm3gbdo EsbIsMmgdol G9dmbzgzsdo, dsb 9gwdaos 3MMBMBOMYdS 3530963 gdoL
d9Lsdem ®Hob3gdol s HobslHomo ®Ry30L doEgds VOBIEMZ60 FodmmzEgdols s OO dmbs399gdoL
09039M000. 3093 MO 0Yss Vs XBo330L Bs®BML dgddbs, Mo bodwyswrgdsl dolgdl gjodgdl,
353096(3g0L, 8331935MgdLs s bb3ggdl Rogmmmb ds0mmsb ghma Lbgs gdodgdo, 35309639d0, 33319356900
4m39agz5mM0 dsMm0gMgdol 49Mqd9. g LodwoEgdIL 5393l 3530963JOL 5E30ws® 25936Mb BHgwrgdgwoiobol
6B9390L s LYM30LgdL, bemerm 9Jodgdds OBTOMMsE Fofomb FmboBMmEMmObao 3530963gdL. dmdowwyMo
50JoG9dBHMes, OmymMoass m-Health, byl dgmfgmdl bsdgoogobm  3mdowgdgdol 8993oMgdsl s
9399065 mdob 9539JGIOHMBL.

300G MM0 SLOLEIBEGO 96O ML LYBd0g]BHO, 9M9TJE SCAMGOMT0. F0MHEMSXWOHO Msbsdgdfggdo
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39300600056  dmIbIsMdgdL obgmo FgMMEIBOm, OMYMOOEss 893Y39¢gdol  SFMEbMdS s O
9b5(39990B9 ©YgMHbMBOm NB0sMgd9gb 0bRMMT>300L g ml LsFoMHmgdgdol dglsdsdobs. Microsoft Cortana
((90dmbo, 588), Google sLoLEHIBEGHO (Mountain View, CA, 5dd) o Apple Siri (Cupertino, CA, 5d9) -
300@ MO0 0565899(99000. F33006 X 9633580 306G OO M565899(9g00 oMM bool MMl
bOHMEgd96 9J009dmab, 353096¢JOMb s LodgOEObM sFglgdMEdIdMSE 3MmIMBo3sEgoolmzol. ogo s
9JodgdL  ©ogbdoMgds 353096¢gd0L Fomm3z5d0 o LsdgEoEobm 3MM(33MJOOL WMBOHM IMIBMOEIWS©
3mOHE0bs30580.  LsdgoEobm  ©sfglgdmEgdgdoLbmzol  FoMEHNMOWNMO  Mobsdgdfggdol  qodmygbgdsd
3603369036500 @obmys 3mEbowro does s Bo@gMoswMo Hgbr®lgdo [8].

15535000YmBml 99b9gxI96EHT0 LEObBMMTs30M 3EOEHBMMTS, HMBIWOE 59M0569dL IMsZow 0RMWM
LobLEGIL, oxMdbIdMwos ToT- By, HMIGEOE 5393000 0RO Fm{iymdoEMmdgdL, 063w gdErow e
99bmdgdls s 39MLMbOL. g GHgdbmmyos sbggg dgodwgds sdmygbgdme 0gbsls Lssgsdymeumaddo
353096@900L  009gbEH0x035300Ls ©s FMboGMOObaobmzoL, LsdgEoEobm  3gMLMbswol  YymzgEwEOoMo
09969x9bGHOLMZ0L, F330960 X9bs33s SBY39 FMTomdl BoMB393HwX? 0bEMLEHM0sdo [sdgdol FoMmdmgdols
5 908mg3930L, 0639600l 99bgxdgbEHol, Bowliogozszool bsfobsswdogym s bbgs 3HmEglgdobmgob.
RFID ¢9dbmemyool bodwgewgdom, mommgaye 0bogolb 990d¢wgds 809603mb 3ow3gmero RFID 60dsbo o
0bxm®ds305 8g0bsbmls dmbszgdms 05500, HMICOL 5EIOWSE MZICMZO0 S Hamds Fglodergdgeos
9md0OHo  Imfigmdowmdgdom. 0bGHIRMHOMGOMEo  BoMMZoL  3sGHRMMISL  FgmAdwos  gosEbmdogmml
316430900, HMAMM0Ess OHIuMLdOL gobsfoegds, bsMolbol sbserobo s Igutrvergdol sbsgobo [9].
333M05GH0BgdMo bobEGgdgdo 35309637d0L LsdgEoEobm 93MbsEIMdOL 3MIM3ILYdL RO 3MbMOL
bob. 3530963900 MRG™m dgoMg bsbL gwosd s 9@ 31Fs60bgdmer dmdbobmEgdsl 00gdgb. xsddo,
0639365309, ©b390s s 93GMTBHOD(305 9MOL F330560 Bos350TYMBMYGdOL LodMTogwMm B0 ™MEYdIOO.

353096390l MEIMEYPS Mo  OHMAo  F330060 Imfymdowmdgdol dmboGmMobyo wgG™
90IBMBd0MY s DYLEO 0bFMOTs300L FobOMNdI®, FoPIWOMS, F330560 TM{ymdomdgdol 4sdmygbgds
BoWwGH3900L 5935900l 3eobogmmo  33¢93900L  ImboGMmMobyolmgol.  Lsggwo  3OHMEMIMEOL
9998539005, (9gbmeMmy09d0l Imbsfowrgmdsd, HmamMoEss dem3Bgobo, byl MFymdl 35309bG0L oE3L
5 BHYLEMJOOL LabM™dSL [10].

5055950, 1539EOE0bM HILYDMWIIJOL 505 59300 JOH0560 LEBBPIOEHIOO s LoFoMmms dmboigdms
d0005bMdOL  MBOMHMB39YMmBoL  Fogdxmdglgds. dmbsgdms MomEabmds doosh Moo s doEr0sh
QQO0QO5, M3 0§393L IMmboEggdme goB0sMgdols s 3mTMB03o300lL LoMMYEYIRL. slsg3y SOLYdMBL 3GMdWIIGOO
bbgoolbgs  3eo@am®dslo s  Imfymdowmdsbmsb  003Lgdo@MBLME  ©s39380MHGBdOM. 353096 0L
M35LsBOOLOM, F33000 K96330L LOLEHGIL o6 goskbos Tglsdsdolo LsdsGmnwgdMogo bm®m3gdo s
sMLYIMBL MHoL3IPO 30650 0bBMMTs300Ls s 3MBBOWIBE0SWMBMBOL MM3930L TbMOZ. BmyogHm
0mdbdomdgel  G9dbmemyool asdmygbgdsi 3o MFodL. Ggdbozwmes ®MI 3mdzom, F33006 xobs330L
LBIOMLMID 35300MGBEPO BMPOIOO 3HJJbmErMA0s XM 3093 9JL3gM0IBEHWW 9BEs3Bgs.

5doGmd, Bgdmsmbodbmo 3MHMmdMGIJIOL  ooloFMIs®, YMMIPIds MbEs gogsdsbgzowmm m®
a139dBHBY: B9JbMEMy0sBY o MYYMEWsE0sDHY. 300390 000, B9JbmEMyoM@mo M3slsBOOLom, B39
392300005 ©53958doMMmm Fgdbmemyogdol Lodfogy s LBENBOEWMMMDS QbsbEgdgdolL Lvdrswgdom. sbg3q
3600369035605, OO 3Mbs3gdgdol 0bxgm®mdozool s65¢r0Bol MBsMol gormdxmdgligds. dgmeg, 9OH0sbo
399603960 LEsbMEOL ©s83300MIds F60T36gEM3sb0s LB3sELLZS BMFYMBOMBYOBS O 3ESGHBMMIGOL
0oL ogdboTor OO 153L9dsEMdOL Jobs(ig3s. 53 aBom, B3gb Tga300c0s Yo35v9dxMdJLMm™ Fmbsgdms
900056Mds 5 IMZO30WMm 0683MmMT5300L 433wl B5M0JMYd0. dMEML, dMbo3gdms MBsBOHMHMYdS s
390053990 BEGBOENHMBS Todl0BoMSE MBS 0yml M HBMmB3gEYMa0wo olgmo G9dbozol godmygbgdoom,
HMYMO035s derm3hgobo.
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3. slizgbo

506050, 3330000 X9boE30L 39ML3YIEH03900 ©OEOS. 06030 MO FMmTbTsEMdYdOLmZOL
333006 xob@o33oL Ggmdos bgwo gfyml  xobIOmgEMmdol  3gm  BoMm3zsL, bmerm  Lsdgoobem
509LgdgdgdoLbmzol  F330560 X9BIE30L  Lodoegdoo  dgodergds  dgE0MmEIL  bobxgdo. d53OM
23905%Y393H0g3980L d00gdsLmsb ©s39380M9d0m, 333006 K633 Fgmdewos bgwo dgfymlb 36G9396G00L
LEAOGHI0JOOL FSBLMOF0GEGdL s F79330MML LMEOSEMO LodgEOoEObM botxgdo. MI;3s, FobgzoMaMgdol
36m3gLdo x9M 300093 sOLIIMBL oM 3390 3MHMdEYFYd0. 53 3MMdEYIGOIOL IMAZ5MGDS OTMIOWIIIEI0S
5605 FbmEwmE G9gbmemyom® 3HMAMILBY, sM039 3530963700, 9J0dgdol, LsdgoEobm Esfiglgdmergdgdols
5 $9dbmwmyom®o 3md3560900L gMmMdE03 dogrolibdgzsby.
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CLOUD COMPUTING-BASED SMART HEALTHCARE SYSTEM

Tsotne Korchilava
cotne.korchilava@gmail.com

Georgian Technical University
Summary

With the development of information technology, the concept of smart healthcare has gradually
come to the fore. Smart healthcare uses a new generation of information technologies, such as the internet
of things (IoT), big data, cloud computing, and artificial intelligence, to transform the traditional medical
system in an all-round way, making healthcare more efficient, more convenient, and more personalized.
With the aim of introducing the concept of smart healthcare, in this review, we first list the key
technologies that support smart healthcare and introduce the current status of smart healthcare in several
important fields. Then we expound the existing problems with smart healthcare and try to propose

solutions to them. Finally, we look ahead and evaluate the future prospects of smart healthcare.
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IOCTPOEHUE KOPIIOPATUBHONH ABTOMATH3UPOBAHHOM
WH®OPMAIIMOHHON CHUCTEMBI C UCIIOJIb30BAHUEM
COBPEMEHHBIX HH®OPMAIIMOHHBIX TEXHOJIOTIUM

IMovoBsH Cemén
s.pochovian@gtu.ge
I'py3unckuii TexHuueckuil YHUBEpPCUTET

Pesiome

PaccMOTpeHBI  BOMPOCHI  HCMOMb30BAHMS COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH TMPHU TMOCTPOCHUH
KOPIIOPAaTHBHOH aBTOMATH3UPOBAaHHOH HH(MOPMALMOHHON CHCTEMBI Ui pa3BUTUSA OusHeca. ONHMCaHBl OCHOBHBIC
HAlPaBJICHUsT ¥ HAa3HAYCHHWE MCIIOJIb30BAHUS COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH IPHU TNPHHATHH
VIIPaBICHYECKUX PEIICHUH, a TAKKe OCHOBHBIC BOIPOCH obecredeHus MHPOPMAIMOHHON 0e30MacHOCTH U 3allUThI
UH(GOPMALUK TIPH MOCTPOCHHH aBTOMATH3UPOBAHHON HMH(MOPMALMOHHON CHCTEMBI C HCIOJIB30BAHUEM COBPEMEHHBIX
ABTOMATH3MPOBAHHEIX MH(MOPMALOHHBIX TEXHOJOTHH.

KuroueBble cioBa: ApromarusupoBaHHas wuHopMarmoHHas cucteMa. WHQOpMAIMOHHBIE TEXHOJIOTHH.
Wudopmannonnas 6ezonacHocts. CuctemMa 3aliuThl HHPOPMAIHH.

1. BBenenue

Lenb u xapakTep OeATETHHOCTH OPTaHH3alHU ONPENeNIoT e€ WHPOPMAINOHHYIO CHCTEMY W aBTOMAaTH3AIIIIO
nHpOpMannOHHOW TexHomoruu. s obOecnieueHns WHMOPMAIMOHHBIX MOTPEOHOCTEH ITONB30BATENCH W IMIPHHSATHSL
VOpaBICHYECKUX PEIICHHH B OpraHU3allid HEOOXOOMMO pa3padoTaTh aBTOMATH3HPOBAHHYIO HH()OPMAIOHHYIO
cucteMy. ABTOMAaTH3UpPOBaHHAs WHPOPMALIMOHHAS CHCTEMa IIPEACTaBISIET COOOH COBOKYIMHOCTH HH(OpMAIHH,
SKOHOMHKO-MAaTEeMaTH4YECKUX METOJOB U MOJENeil, TEeXHOJIOTMYECKUX, TEXHUYECKHUX, IPOTPaMMHBIX CpPEICTB U
CIICIMATMCTOB, MPEIHA3HAUCHHYIO I 00paOOTKH, XpaHEHUS U BbIIa4Yd MHGOPMAIIMU IS IPUHATHS YIPaBICHUCCKUX
peleHnid U TOCTIKEHUS! TIOCTABJICHHOHN e B opraHu3anui. MHGopMalMoHHBIA MpoIiece B OpraHU3aIluu JIOJDKEH
0a31pOBATHCS Ha ABTOMATH3UPOBAHHYIO0 HH(POPMAIIMOHHYIO TEXHOJIOTHIO.

Pe3ynbTaToM NpUMEHEHHUs COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIH SIBJISICTCS MPEIOCTABICHHE MTOJIb30BaTE-
JIM HEOOXOIMMBIX MAaHHBIX B BUAEC WH(POPMANMOHHBIX yCiIyr. Pa3pa®oTka W BHeApeHHE aBTOMATH3MPOBAHHOM
HHPOPMAIMOHHOW CHCTEMBI obOectiedrnBaeT dPPeKTHBHOS (HYHKIIMOHUPOBAHUE OPTaHU3AIMH U HEOOXOANMOE KaueCTBO
ynpaBieHus. B aBTOMaTH3MpoBaHHH WH(MOPMAIIMOHHOM CHCTEMe JIOJDKHA BBITIONHATHCSA 3alldTa XpPaHHMOM,
00pabaThIBaeMOH, MCIIONB3YeMOH W IepenaBacMoil MHPOpPMAIUH.

2. OcHoBHASl 4aCTh

WudopmanmonHas cuctema ImpeacraBisier coOol cucteMy, NpejHa3Ha4yeHHas JJisl [IPOTEeKaHus MH(pOpMaIy-
OHHBIX MPOIIECCOB B OpraHu3aluu u obecnedeHus coopa, 00padoTku, mpeoOpa3zoBaHus, EpeIadm, XpaHEeHUs, aHaAIN3a U
3amuThl uHGopManuu. TakuM oOpa3om, MHPOPMAIMOHHAS CHCTEMa MPENCTaBIsIeT B3aUMOCBS3aHHYIO COBOKYITHOCTh
CPEICTB, METOMIOB, IIEPCOHAIA, UCIIOJIB3YEMBIX JJIsi XpaHCHHs, 0OpabOTKH W BbIIauu HH(DOPMAIUH IS JTOCTHXKCHHS
MIOCTABJICHHOM I1eJTH a opranu3anuu. MHhopMaTrzaiplii mpoiecc B OpraHu3aliny 10JKeH 0a3upoBaThesl HA BHEAPEHHYIO
1 (GYHKIHOHUPYIOIIYIO aBTOMATH3UPOBAHHYIO MH(POPMAIMOHHYIO TEXHOJOTHI. VH(pOpMAIIMOHHAS TEXHOJIOTHSI — 3TO
MpoIecC, HAMPABICHHBIA HAa TIOJyYeHHEe HWHPOPMALUHU, OOCCICUMBAIOIICH OCTH)KEHHE IIOCTABJICHHBIX IIEJeH
ympasieHus B opranuzanuu. CoapeMeHHbIe HHPOPMAIMOHHBIC TEXHOJIIOTHH OXBaTHIBAIOT BCE PECYPCHI, HEOOXOTUMBIE
JUTSL YIpaBJICHUS WHPOpPMaNKeil B OpraHu3alii: KOMITBIOTEPEI, IIPOrpaMMHOE 00SCIICUCHHE U CETH, HEOOXOIUMBIC IS
CO3/IaHus, XPaHCHHUSI, IOMCKA, YIIPABIICHUS U mepenadn nHpopmarmu. MHPopMalmoHHbIE TEXHOJIOTHH MPETHA3HAYCHBI
JJIsT UCIIOJIb30BaHUS I/IHq)OpMaL[I/IOHHBIX PECYPCOB, MOBBIMICHUSA HX Hal]é)KHOCTI/I U OIICPATUBHOCTU HCIIOJIB30BAHUA.
Lenbto mpuMeHeHUs WHPOPMAIMOHHBIX TEXHOJOTHH B OpraHM3aluM SBISETCS (GOpMHUpOBaHHE HEOOXOIMMOI
uHbOpManuK U e aHanM3a W TPHHATHS YIPaBICHUCCKUX pelleHnit coTpymaukamu [3-5].

WuTterpupoBaHHble WH()OPMALMOHHBIE TEXHOJIOTHUH TPEICTABISIOT cO0OW  B3aWMOCBSI3aHHYIO COBOKYITHOCTh
nH(OPMAMOHHBIX TEXHOJIOTHA, MPETHA3HAUYEHHBIX JUIs CO3/1aBasi € IMHON HH(HOPMAIIMOHHON CPEIbl, KOTOpas MO3BOJISET
MIPUHUMATH PYKOBOJHTENISIM OPTaHU3AIMH OIIEPATUBHBIC yIPaBICHUECKUE pelieHuss VHTerpupoBaHHBIN 3JIEKTPOHHBIN
odpuc samseTcss WHTEITPUPOBAHHON WH(POPMAIMOHHOW TEXHOJOTMEH W TIPEACTABIAET CcO0OW TPOrpaMMHO —
amnmapaTHBId KOMIUICKC, NMpeIHa3HAYCHHBIN Ui 00pabOTKH JOKYMEHTOB M aBTOMATH3AIlMK Pa0OT IOJIB30BaTeNci B
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cUCTeMe YIpaBJIeHHs] OpraHu3anuu. TeXHOJIOTHH KOMIBIOTEPU3NPOBAHHOTO O(HCca MPEICTaBIIeT COO0H TEXHOJIOTHIO
KOJUIEKTHBHOW paboThl B oduce opranumizanuu. KommbroTepHslli oduc opraHusaluy IpeacTaBiseT coOol oduc, B
KOTOpOM TIpodecCHOHaIbHAS IESTENFHOCTD 0(hrca aBTOMaTH3UPOBaHa, T.€. BHEAPECHBI aBTOMATH3HPOBaHHbIE paboune
MecTta U paboTa OCYIIECTBISETCS C HCIIOJNB30BaHHEM JIOKAIBHBIX CETe M COBPEMEHHBIX IMPOTPaMMHBIX CPEICTB.
Bupryann3zanus pabouux MeCT — COBpEMEHHAs TEXHOJIOTUS MOBBIIEHUS 3G PeKTUBHOCTH Henonb3oBanus UT-pecypcoB
opranmuzaiuy. Co3aHue BUPTyaJbHBIX pa00YMX MECT JJIs IepCOHAIa OpraHU3aliy MO3BOJISET MOBBICUTD HAAEKHOCTD U
6e30macHOCTs PabovYNX MECT COTPYIHHUKOB. BHeqpeHNne CHCTEMbl aBTOMATH3ALUH IEJIONPOU3BOACTBA M HIEKTPOHHOTO
JOKyMEHTO000pOTa MO3BOJSIET ONTUMH3UPOBATH BECh INPOIECC YNMPABICHUS: YIy4INAeTCs KadeCTBO MPUHUMAEMBIX
YIPaBICHIECKUX PEMICHUH, OCYyIecTBIsieTcsl 3()(HEKTUBHBIN KOHTPOJIb HCIOJHEHUS YHPABICHUCCKUX PEUICHUH Ui
JOCTH)KEHHE TTOCTaBJICHHBIX IeNiel ynpaBieHus. s yIoBIETBOPEHUSI HHPOPMANNOHHBIX TOTPEOHOCTH COTPYIHHKOB
OpraHM3aliH, NpU peleHNs] (YHKIMOHATIBHBIX 3a/ad U NPUHATHS ONEPATUBHBIX PEIICHHH, HEOOXOIUMO MPUMEHSThH
nH(pOpMaMOHHBIE TEXHOJIOTHN 00pabOTKN JaHHBIX. TEeXHOIIOTHS 3IEKTPOHHON MOYTHI MPEJCTABIISIET CUCTEMY IIepeiaun
COOOIIEHHH C MTOMOIILI0O KOMITBIOTEPA OTIPABUTENS U NPUEMa MX C MOMOIIBI0 KOMIbIOTEpa moiydaresns. TexHoaorus
TeJIeKOH(EPEHLIUH TIPE/ICTABISIET HHTEPAKTUBHBIN JJOCTYII K pecypcaM CEeTH ¥ NpeiHa3Ha4YeH Uil 0OMeHa COOOLICHUSIMU
MEXAY YYaCTHHUKaMH KOH(EpEeHIMH, IS NpPOBEICHUs OOyd4eHWs, COBEIIAHMH M T.I. VIHTEpPHET-TEeXHOJIOrHU
UCTIONB3YIOTCSL JIIsE OOMEHA DJICKTPOHHBIMH JIOKYMEHTaMU 4Yepe3 BCEMHpPHYIO ceTh VIHTepHeT ¢ WCIOJIb30BaHUEM
COBPEMEHHBIX KOMIIBPIOTEPHBIX TEXHOJIOTHH M MpPOTOKONOB Oe3omacHocTH. [lon WH(MOPMAIMOHHBIMH pecypcamu
TIOHMMAETCsl COBOKYIHOCTh (pail;ioB M 0a3 JaHHBIX, JOKYMEHTBI, TEKCTBI, TpaMKH, 3HAHWS, ayAuo- M BHAEO-
nadopmanus u T.0. OOnayHbBIe TEXHOJOTHH TNPEJHA3HAYEHBI IJISI yBEIWYEHHs IPOIMYCKHOH CIIOCOOHOCTH ceTed n
npexnocrasieHns T-pecypcoB B Buze cepBrca, KOTOPBII MOMY4alOT MOIb30BATEIH.

TexHomorus MyJbTUMEIWA MPEACTABISIIOT COOOH HMHTEPAaKTHBHYIO TEXHOJIOTHIO, MpPEAHA3HAYCHHAs [UIs
oOecrieueHeHUs] pabOT C TEKCTOM, 3BYKOM, aHMMalueidl U BUIEOM300pakeHHsMH. KiMeHT-cepBepHas TEXHOJIOTHU
oOecrieunBaeT: yAajaéHHBIH JOCTYN K 0a3aM JaHHBIX W TOAJEPKKY MHOTOTIOJIB30BATEILCKOIO PEKUMa; PaBHOMEPHOE
pacnpenieneHue Harpy3Ki Ha CepBEPHbIC U KIHEHTCKHE y3JIbl; BO3MOKHOCTh BHECEHHS U3MEHEHHUH B KIIMEHTCKYIO YacTh
0e3 3aTparMBaHUsl CEPBEPHOM 4YacTH; BO3MOXKHOCTH BHECEHHMsT W3MEHEHHMH B CEPBEPHOW 4YacTh 0e3 3aTparuBaHMs
KJIMEHTCKOM 4acTH; 3aIIUTy 06a3 JaHHBIX OT HECAHKI[MOHMPOBAHHOT'O AOCTYIAa Ha YPOBHE cepBepa. TexXHOIorus ,,KIneHT-
cepBep" MO3BOJISIET EPEHECTH PabOTHI 10 0OPaOOTKH JAHHBIX C cepBepa 0a3 TaHHBIX Ha MEPCOHAIBHBIE KOMITBIOTEPHI
COTPYIHUKOB-KIMEHTOB, OCHAIIEHHBIX INPOTPAMMHBIMU CPEACTBAMH Ul BBIMOJHEHHS (YHKIHOHAIBHBIX 3aad
opranmzaiun. Cepsepable CY B/l ncrons3yoT NpuHINT HEHTPATN30BAHHOTO XpAHEHUS U 00paOOTKH aHHBIX, KOTOPBII
OCHOBaH Ha apXWTEKType ,,KIHeHT-cepBep". BupTyanmmzamust cepBepoB — TEXHOJOTHS, IMO3BOJIAIONIAS 3aIlyCTHTh
HECKOJIBKO BUPTYaJIbHBIX CEPBEPOB B paMKax OIHOTO (pM3MUecKoro cepepa. Ha kaxol BUPTyalbHOM MalliHE MOXET
OBbITh YCTaHOBJIEHA OIEPALMOHHAsI CHCTEMa, Ha KOTOPYIO MOTYT OBITh YCTQHOBJICHBI NpHIOKeHHs U ciyx0bl. CASE-
TEXHOJIOTHUSI TIPEJICTABISAET CO00I METOI0JIOTHIO aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHHS MH(POPMAIIMOHHOW CUCTEMBI,
a Taxke HabOp MHCTPYMEHTAIBHBIX CPEACTB, MO3BOJISIOMINX MOJEIHPOBATh NIPEIMETHYIO 00/1aCTh, AaHATU3UPOBATE ITY
MOJenb U pa3pabaTeiBaTh NPUIOKEHUS B COOTBETCTBUH C HH(POPMAIMOHHBIMU IOTPEOHOCTSAMH IOJIb30BaTEICH.
WudopmannoHHbIe TEXHOJIOTUH pacrpeeEHHON 00paboTKU JaHHBIX SBISIFOTCS CETEBOM TEXHOJIOTHEH pacnpeneaéHHpi
00paboTkn naHHBIX. MH(DOpManmoHHBIE pecypchl MEPCOHAIBFHBIX KOMITBIOTEPOB OPraHM3aIlMd 4epe3 KaHaJbl CBSI3U
pacIpeneNsioTcs 0 OTAENbHBIM (DYHKIHMOHAJIBHBIM cepaM AESTEIbHOCTH OPraHU3alud. JTO JOCTHraeTcsl IMyTEM
pacripeneneHus GpyHKIMI 10 00paboTKe M XpaHEHHUs JaHHBIX C LEHTPAIN30BAHHOM 0a3bl JaHHBIX HA JIOKaJIbHbIE 0a3bl
naHHbIX [1-2]. UHdopMalMoHHbIE TEXHOJIOTHH MOAICPKKH MPUHATHS PEIICHUH NPEACTABIAIT cO00 HHTEpaKTHBHbIC
CUCTEMBl TOAJEPKKU MPUHATHS PpEIICHUH, MpeIHa3HauYeHbl PYKOBOAUTENSM OpraHU3alMd MPHUHUMAIOIIUX
yIOpaBJieHYEeCKHe pemeHus. B maHHOW cucteMe PyKOBOAWTEIHM OpPTaHW3alM{ HCIONB3YIOT CBOW ONBIT M 3HAHUA,
nHpOpMannio W3 0a3 MAaHHBIX O MPHUHATHIX paHEe YIPABICHUYECKUX PEHICHWAX, a TaKKe 3HAHUS CIECHHAINCTOB,
BKITIOYEHHBIX B 0236l 3HAHNH SKCIEPTHON cucTeMbl. CHCTeMa MOAIEPKKY IPHHATHS PeIICHIH BEIpabaThIBaeT BapHAHTHI
pemeHni Iy PYKOBOAWTENEH OpraHM3alW{, Ha OCHOBAHWHM aHANW3a TaHHBIX, W, TaKUM 00pa30M, MHTEPAKTUBHO
MOJIIEP)KHUBACT NIEATEIFHOCTh PYKOBOAWTENEH OpraHM3alMyd B IPOIecCe NMPUHATHA YHPABICHYECKH PEIISHWHA Ui
noBeIneHuas 3G exTHBHOCTH pabOTHl OpraHU3aALUH.

DKCHEpPTHBIE CHCTEMBI IPEACTABISIOT COOOH KOMIBIOTEPHBIC MH(MOPMAIMOHHBIE CHCTEMBI, OCHOBAaHHBIC Ha
HCTONb30BaHUM HMCKYCCTBEHHOIO HHTEIIEKTa, [JAaroIlMe BO3MOXHOCTH CIELUAIUCTaM OpraHu3alUM I0JIy4aTh
HEOOXOANMBIE KOHCYJBTAIMM ISl MPUHATHS TPAKTUYECKUX YIPABICHYECKUX peuleHuil. TeXHONIOrus HKCIepTHBIX
CUCTEM MO3BOJISIET MOSCHATH Ipe/ularaeMble CHELMANUCTaM OpPraHM3allud PacCyXKJIEHHs, B IPOLECCaX IMOIy4EHUs
peleHuii, Ha OCHOBaHMWHK 0a3bl 3HAHWH U 0a3bl JaHHBIX. OCHOBHBIMH KOMIIOHEHTaMH WH(OPMAIIMOHHON TEXHOJOTHH,
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UCIIONIB3YEeMOI B OKCIIEPTHOM CHCTEMe, SIBISIOTCS: MHTepdeiic monbp3oBaTess, 6a3a 3HAHUM, HHTEPIPETATOP, MOIYJIb
co3laHusl cucTeMbl. basa 3HaHWI COJEPKUT (haKThl, ONMMCHIBAIOIINE MPOOJIEMHYIO 00JacTbh, a TAKKE JIOTHYECKYIO
B3aUMOCBSI3b 3THX (akToB. B 0azax NaHHBIX coiepiKarcs IUIAHOBBIC, Pacu€THbIC, OTUETHBIE M Apyrue Nokasareiu. B
OpraHHU3alMH C IOMOIBIO AKCIIEPTHBIX CUCTEM PEIIAIOTCs CIEAYIOIINE 33/1a4u: MoA00p KaapoB; aHAIN3 (PUHAHCOBOTO
COCTOSIHHSL U TUIAHWPOBaHWE (PMHAHCOBBIX PECYPCOB; OIEHKA KPEJUTOCHOCOOHOCTH M CTPaxOBaHHE KOMMEPYECKUX
KpPEIUTOB U T.I.

BupryanbHble KOMIIBIOTEPHBIE KOPIIOPAlMH MOAACPIKHBAIOT Bce paboTel U ycmyrd (O YIpaBICHHIO,
HHPOPMAIMOHHOMY 00ECIICUeHHIO, PecypcaM, MPOU3BOICTBY, COBITY, CHAOKEHHIO U T.J.), 00ecIiedrnBas OpraHU3aInio
OpraHU3alMOHHBIMHU, MaTEPHUAILHBIMH ¥ HHPOPMAIMOHHBIMH PECYpPCaMH M KOPIIOPATUBHBIMH (DYHKIUSIMH CHCTEMBI.

WHadopmannonHas 0e30MacHOCTh SABIAETCS OCHOBHOW YacThIO COBPEMEHHBIX MH()OPMAIOHHBIX TEXHOJOTHH.
Cucrema wHGOpPMAIMOHHOW OC30MACHOCTH  [IOJDKHA  MPOTHUBOCTOSTH — aTakaM  HApYIICHHS  COCTABILFOLIMX
HHGOPMAIMOHHOW 0E30MacCHOCTH — KOH()MICHIMANPHOCTH, LEIOCTHOCTH M IOCTymHOCTH HH(popMmauuu [3-4]. Ilox
0€301acHOCThI0 MHPOPMAIIMHU MOJIPAa3yMEBAETCSI COBOKYITHOCTh TPEX XapaKTEepUCTUK OOECTeunBaroNMX 0e30MacHOCTb
cuctembl: 1) ayTeHTHQUKANMIO — MPOIECC pACIMO3HABAHHS MOJB30BATENsS CHCTEMBl W MPEIOCTABICHUS €My
Onpe/IeNIHHBIX MPaB M MOJHOMOYHMIA; 2) IIEOCTHOCTh — COCTOSIHHE IAHHBIX, MPH KOTOPOM OHH COXPAHSIOT CBOE
HH(OPMAIMOHHOE COIEPKAHNE M OTHO3HAYHOCTh HHTEPIPETALINH B YCIOBUAX PA3INYHbBIX BO3JCHCTBH; 3) CEKPETHOCTD
— MPEJOTBPANICHNE HECAHKIIMOHNPOBAHHOTO IOCTyNa K HH()OpMAaLHH.

Jnst obecriedeHns CEKPETHOCTH WH(POPMAaINU MPUMEHSETCS MU(pPOBaHUE WIN KpUNTOrpadus, MO3BOISIOMAL
TpaHc(OpMHUPOBATH TaHHBIE B 3aMN(POBAHHYIO (OPMY. U3 KOTOPOH M3BJIEYh UCXOIHYIO HH(POPMANIO MOXKHO TOJIBKO
IIPY HAJIMYUH KITfo4a. B ocHOBe mmdpoBaHus 1eXaT NOHATHS: alTOPUTM H KJIF0Y. AITOPUTM — 3TO CHOCO0 3aKOANPOBATH
WCXOJHBIH TEKCT, B PE3yNIbTaTe YEro MOJIydaeTcs 3an(poBaHHOe Tocaanue. 3amudpoBaHHOE MOCTAHNE MOXKET OBITh
HHTEPIPETHUPOBAHO TOJIBKO C IOMOIIBIO Kfoua. MOXHO HCIONB30BaTh OJUH AJTOPUTM C Pa3HBIMU KIIFOUaMH IS
OTIIPAaBKH IMOCTAHUN pa3HBIM ajgpecaTaM. Eciam cexpeTHOCTh KJIo4a HapylleHa, TO €ro MOXKHO 3aMEHHMTh, HE MEHSSA
ITOPUTM IU(POBaHUsS. DIEKTPOHHAs LKU(PPOBast MOAMUCH UCIIONB3YeTCs I oOecneueHns: 0e30MacHOCTH Mepeayy,
nepexBara U MojyueHHs 3aln(pOBaHHBIX TAHHBIX Ha OCHOBAaHHMH, BKIIOYEHHBIX B 3JICKTPOHHYIO LU(PPOBYIO MOANMUCH:
1) yHUKambHBIX KOHTPOJBHBIX CYMM, PACCUMTAHHBIX HA OCHOBAHUM ATOPHTMOB pacuéra; 2) YHHKAJIBHBIX YHCEN —
TIOPSITKOBBIX HOMEPOB.

B xopmopatuBHOM HWH(MOPMAIMOHHOW CeTH OOBEKTaMH 3allUThl SBISIOTCS: HH(OpMAanus; MpOrpaMMHOE
oOecrieueHne; CpeacTBa BBHIUYMCIUTENFHONH TEXHHKH; HOCHTENM HH(POPMAIMH; TEXHHYECKHE CPENCTBA 00pabOTKH
nH(popMannm; CpeaCTBa U CUCTEMBI CBSI3U U MEPEAavn JaHHBIX; CPEACTBA 3aIUTHl; HHPOPMAIIMOHHBIE TEXHOIOTHH. [jis
3aIIUTHl KOPIIOPATUBHON HHPOPMAIIMOHHOHN CETH OpraHU3aLMK UCTIONIB3YIOTCSI OpaHAMay3phl, PeICTaBISIoMmuNe cO00H
CHUCTEMY WM KOMOMHAIIMIO CHCTEM, MO3BOJIIOIIME Pa3/IeNUTh CeTh Ha JBa MM Oojee yacTel M peann3oBaTh Habop
MIPAaBUI, KOTOPBIE ONPENENIAIOT YCIOBUS MPOXOXKICHHUS MAaKETOB M3 OJHOM YacTH B APYry0. JTa IpaHHIa IPOBOIAUTCS
KaK MEXJy KOpPIOpaTHMBHOW MH(OPMAIMOHHOW CEThIO OpraHu3aluu U MHTepHETOM, Tak M BHYTPH KOPIOPATHBHON
UH(POPMAIMOHHOM ceTH. Y 715t 3aIUThl KOPIOPATHBHOM HH(DOPMAIHOHHOMN ceT OpaHaMay3p, COrJIacHO Habopa MpaBuiI,
MIPUHUMAET PEIIeHNe — MPOIMYCUTTh I OTOPOCHTH IaKeT.

WNudopmanmonHas 0e30macHOCTh MOKa3bIBaeT CTENEHb 3alIMIIEHHOCTH WH()OPMAIMOHHONW CHCTEMBI OT
CIly4alHBIX ¥ TIpeIHAMEPEHHBIX BMemaTesbeTB. CrcteMa obecrieueHnss HHPOPMAIIMOHHON 0€30MacHOCTH MPEICTaBISIET
c00Ol COBOKYIHOCTh MEp OPTaHM3AIMOHHOI'O W IPOTrPaMMHO-TEXHMYECKOTO YPOBHS, HallpaBIEHHBIX Ha 3aIIUTY
nH(OPMAMOHHBIX PECYpCOB OpraHM3allMd OT yrpo3 Oe3omacHocTH. [IporpaMMHO-TEXHHYECKHE CPEACTBAa 3aIIUTHI
HHGOPMALIMK CeTH AOJDKHBI obecrevnBarh: 1) pasrpaHHYeHHE MpaB JOCTYyNa MOJIb30BATENeH; pacnpeneseH s MNpaB
JoCTyna K WHGOPMAlWH;, MPOBEPKY IONMTHKH IapoJielf; KOHTPOJb 3a OE30IIaCHOCTHIO TEXHUUYECKHUX CPEICTB U
MporpaMMoro obecriedeHus; 2) HIASHTHPUKAWIO M ayTeHTH(QHUKAIUIO TMoJib3oBaTteneili W oOMeHa JaHHBIX;
KOHQHUIESHIIMATBHOCTh HMH(pOpManyy; 3) 3alIUTy OT YHHYTOXKEHUS W OJNIOKMPOBAaHUS WHPOPMALNH; HPOBEPKY
AHTHBHPYCHOH MPOTPaMMHOH 3aIIUTH, ITOWCK BPEIOHOCHBIX IIPOTPaMM; aHATN3 BO3MOXHOCTEH OTepr HHPOPMALINH
B pe3yibTaTe BBIXOAA W3 CTPOSI TEXHHUYECKUX CPEACTB; 4) CKaHMPOBaHME CETH C IIENBI0 aHAJIN3a KOPPEKTHOCTH
HCTONb30BaHUs IOPTOB €€ KOMMYTaTOPOB, IPOBEIEHHs TECTOB HA NPOHUKHOBEHHE B HEE; aHAIN3 3alUCcel B XKypHalIax
cereBbIX coObITHI [1-2]. Tlpu BBUIBICHHM HApYIICHMI, CHCTEMa MPUHATHA PEIICHHH IOJDKHA MPOAaHATU3UPOBATH
CUTYyaluio, BbIpabOTaTh PEKOMEHJAIMM aJMHUHHCTPATOpy JUII HMX YCTpaHeHHs a cucreMe. B coctaB cucTeMbl
obecrieuenns: MH(GOPMAMOHHON O€30MaCHOCTH BXOJST CIEAYIONIME MOJCHCTEMBI W CpEeACTBa: 1) MOACHCTEMSBI:
MOHHUTOPHHIA U ayJJUTa 0€30NacCHOCTH; 3aIIUTHl CEPBEPOB JIOKAJIBHOW CETH; aHTUBUPYCHOH 3allIUTH U HHYPACTPYKTYPHI
OTKPBITHIX KITIOYEH; pe3epBHOTO KOMMPOBAHUS U BOCCTAHOBIICHUS JAHHBIX, U aBTOMATH3NPOBAHHOM CHCTEMBI YyCTAHOBKU
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OOHOBIIEHHH MPOrpaMMHOro oOecredeHus; 2) CpelcTBa. aHaIM3a 3alMIIEHHOCTH W YNPABJICHHS IOJUTUKON
0e30MacHOCTH; aJMHHUCTPUPOBAHUS 0E30IacCHOCTH; 3alMTHl pPabdoYnMX CTaHIMi; obecreyeHns Oe30MacHOCTH
MEXCETEBBIX B3aUMOJACHCTBUI M BHELIHWH 3alMIIEHHBIN NUTI03; OOHApYXeHHs WH()OPMAIMOHHBIX aTak; KOHTPOJIS
LEJIOCTHOCTH JJAHHBIX; KPUNTOrpauyecKoi 3amuThl MHGOPMAIHH;

Bosuukaer mnpoGnema 3amuThl MHGOPMALMM INPU pasrpaHWYEHHs MpaB II0JIb30BaTeNieil W 0e301acHOCTH
KOPHOPaTHBHOTO XPAaHWIMIIA JTAHHBIX IPU OPTraHMU3aIMY SJIEKTPOHHON CHUCTEMBI yIIpaBieHHs JAoKyMeHTaMu. [lostomy
JOJDKHBI BBITIOJTHATHCS CIACAYOIIIE TpeGOBaHMs K 3aluiaemMoi napopmanun: 1) KOHHUICHIHAIBHOCTD, LEITOCTHOCTD,
NOMJIMHHOCTD; ITONOTYETHOCT, JKYPHAIMPOBAaHWUE W aymWT; 2) KpHUITOrpapuyeckas 3amuTa; ayTeHTH()UKaIusd,
ABTOPH3allMsl, aHTHBHPYCHAS 3allUTa; 3) IOCTPOCHHE BHPTYaJIbHBIX YACTHBIX CETEH, MEKCETEBOE IKPAHHPOBAHUE.
Cuctema 3amuThl HHPOPMALUHN JOJDKHA OOECIeYrBaTh: COXPAaHCHHE MCIIONB3YEeMOIl B OpraHM3aluil MH()OpMAIU;
BBINIOJIHEHHE (YHKLIUH aBTOMAaTHU3HPOBAHHOW CHCTEMBl OOpPa0OTKM IaHHBIX; COOJIIONCHUE MpPaBWI pa3rpaHHYCHHS
JocTyna K MHGOpPMalUu M pasrpaHUueHHe J0CTyna K KOH(UAESHIMaIbHON MH(opManuy; y4€T cilydyaeB HapyLICHUS
Oe3omacHoCTH WMH(OpMANUU B aBTOMATH3MPOBAHHOM CHCTEME, M OpraHU3aluio padoT mo 3ammre nHpopMmManuu u
yIpaBJIeHUs B OPraHU3aIHy.

3. 3aka0ueHHe

s 3 dexTrBHOrO HYHKIIMOHUPOBAHUS OPraHU3alUU HEOOXOAUMO 00ECIICYHTh UCITIOIL30BAaHHE COBPEMEHHBIX
aBTOMATH3MPOBAHHBIX HHPOPMALMOHHBIX TEXHOJIOTHH. Pa3paboTka 1 BHEAPEHHE KOPIIOPATHBHOI aBTOMAaTH3HPOBAHHOM
UH(OPMALMOHHON CHCTEMBI obecnieurnBaeT 3G dexTBHOC QYHKIMOHNPOBAHUE OPTaHU3ALUH U HEOOXOAUMOE KaueCTBO
YIIpaBJICHHU 3a CUET UCTIOIB30BAHMS JOCTOBEPHBIX JAHHBIX M BEIPAOOTKHU yIpaBlIeHYISCKUX perieHuil. MHpopmanuoHHbIe
TEXHOJIOTUH OOCCIICUMBAIOT PealM3aliio HHOOPMAIMOHHEIX MPOLECCOB cOOpa, 00pabOTKH, HAKOIUICHHS, XPAHCHUS,
NoMcKa M BbIaud nH(opManuu. MHPOpMaIMOHHBIE TEXHOJIOTHH HCHOJB3YIOTCSA IIPU COCTAaBICHHH IOKYMEHTALMH,
BU3yaIM3all{ NTPOM3BOACTBEHHOTO MIPOIIECCa, MOHUTOPUHIE, KOHTPOJIE M TPUHATHH YIIPABICHUYECKHX PELICHUH B
opraHuzaiyy. Pe3ynbTaToM NPUMEHEHUS COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH SIBIISIETCS IPEAOCTaBICHHE
T0JIb30BATENSIM JJaHHBIX B BUJIE HH(QOPMALMOHHBIX YCIyr. ABTOMaTH3alusl Ha OCHOBE MH(OPMALMOHHBIX TEXHOJIOTHH
MO3BOJIUT IUIAHUPOBATh, KOHTPOJIMPOBATh, aHAJTM3UPOBATH M MPOTHO3UPOBATH JESTEILHOCTh OPraHM3allMd, a TaKKe
ONEepaTHMBHO NPUHHMMATh YIIpaBJEHYECKHE pelleHus. be3onmacHOCTh WH(OpPMALMOHHOIO Ipolecca OInpeesseT
paboTociocoOHOCTh U 3PQPEKTHBHOCTh (DYHKIMOHUpPOBaHUSA oOpraHm3anuu. s obecredenne WHPOPMAIMOHHON
0e30MacHOCTH  aBTOMAaTH3UPOBAaHHOW  MH(POPMALMOHHOH  CHCTEMBI, TPH  HCIOJIb30BAHHH  COBPEMEHHBIX
ABTOMATH3UPOBAHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHI, HEOOXOAUMO HCIOIb30BATh CUCTEMY 3aIlUTHl MH(OPMAIUH,
KOTOpasi JOJDKHA 00ECIeYNBATh BBIOJIHEHNE OCHOBHBIX (DYHKLUIA aBTOMAaTH3HPOBaHHOW WH()OPMAILIMOHHOW CHCTEMBI.
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BUILDING A CORPORATE AUTOMATED INFORMATION SYSTEM USING
MODERN INFORMATION TECHNOLOGIES

Pochovyan Simon
Georgian Technical University
Summary
The issues of using modern information technologies in building a corporate automated information system for
business development are considered. The main directions and purpose of using modern information technologies in
making management decisions are described, as well as the main issues of ensuring information security and information
protection when building an automated information system using modern automated information technologies.
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9306m80376 0960580 9OHMN-gOHMO Y39esDY 3930391900 303MmmMYBs, HMIgmog 3538060 5.
Ldo@, dEMIsMgMdL 0d5do, M 0bzqLAEAMMOL, §30bMA03MMO 5296EOL JIggdsL AsBLEBOZMmAgL dmygdol
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(93930UL) dm@gEol. 65dOMITo gobboE0s La®JOWOIBMIOL Jox35MMGdIMO 3B7ds, MoE0MboEwMMo J3930L
39335L9d0bsM30U.

15533956dm Bo@yggdo: J0ggdoms mEH03530s. LoobzgalEBOEOM 30 03s. LEMYJIWOIbMdS.

1. 3gbsgsemo
530MmbsemMo Ji3930L 36905 F90mMgdYE 0465 Lotygd0sbMdOL WROM BoGmM 3Bgds. sbews 339,
30503 gdoLOM30L LEMYJO0BMDS 4508905 MMM 3 Fobo FmMmAgds, bmem Imdbdsmgdolsm3z0l — HMAME 3
3059mx80@Yds. (36509, 3M5dE03w0 J5dmygbgdolsmzol (Bomwdg@gl, Gmglbsg Lagddg gbgds doduodobsgosl),
Lo0b39LBHOGEOM 3tE0EH030L F98v)ds3900LomM30L, MGM03g Joh39b9dgw0 FmombMgl MomEabmdMog Ggxroligdsl,
d0bgogo  0d0by, MM ,LoMRJIWosbmds“  momdml  bsMolbbmdMogos  bmem  dmygds RO
5mEbMdM030.

2. do6romso bsfjoeo

L5MAJI0BMdOL  FoJloBoBoE0s  Bsdwoegdsl 0derg3s  8935MM™  gMMBsbgml  93mbmdozmeo
5 9Mb5@03900. gobgobommm gl 3GMdEgds 899ga0 doMGH030 dgdmbgg3zoLom3ol, 569 MHmM@Lsg 33593l
3GHIMB5H03980L  LobEveo  Lod®magamg  x={x1,..,x°}, ©5 MOoMMGIWO  SWEHIMBH0Zd  BFIBOMDOS
BOOHINDOHIOIEO. PODMYNO sBIOBGHOZs gbss N - RebBmIowgdosbo ggdBmeo xi={xi, .., xi}, R"-
L03ME00. BFoMIMgdWOobsmzol seEHIMBsBH037d0L LodMmsgwg Fgodwgds oymlb LofaMdmm  36Hm3glgdol
39950 ma0900, borgwm 3033mbgbEgdo x]-i, I 9dbmemyool dsbsbosmgdergdo.
00MMYME0 SEHIMBEH030L LEMYJOW0bMBOL M5MEIbMdMOZ FobslinsmJdgdo® Fgodwgds sS300Mm™
LoMOE056MdOL Bbdi30s u(x), MMIgEoE FbLEBOIOYMOos X - Bg. InbgMbgdmEMdOLM3Z0L (BMYsEMdOL
399D0M350) 3m3wom, ™I U-U 8603369wmdgdo bm®mdoMgdmeos, 6w dobo 3609369wmdgdol 569
90N 06 M35¢dos U = [0,1].
LoGRIOE056MBOL FMBJ30s Lodreegdsl §39deg3lL, 9g39oMm® gMmMTsbgoL s Mbodoggdo: x!
5@EHIOBGH035 »MBO® LMRIO05605“ X7 - 5e@IOBEH035%Y. 56w x! > x/, vy
u(x?) > ulx)) (1)
935360 MEHME™ds  650dbogl 0oL, GMmI  gzgws  goblobowrggwo s EHIMBsBH030b  sOLYOMDL
90O x©. HMIoLMZoLsG LatPd@0s6MdO BrB30s BodlodoceyBos:

x° = arg max u (xV) ()
1<iss

0639LEH™MMOL, Loghmme yzgars B3gbl J0ggdsl bogwydzwsm I3l §oM339wo dmG03z530s, J0Bsbo.
6530653, 369060305, gmzgwo J9ggdol Gggao B3g6 2oM3zgwer LoMmYgdJEL 39eMmEgdom: dmygds,
30ogmgzomgds. Bggbo  J3g30Lb  ImEaEomgdolsmzol  sbodbmwo  Lsgombo  g4zgweby bsomes BBl
93006803160 4505(Y39GH0wgdol Jomgdolsl. sd0@Mmd J3g0mom 98 Lozombl gobgobowmosgm, BmysMdOL
39MB0M05350, 9363037960 MIMOHOOL BoMAwgddo.
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29630b0mm 393mbgg3s, HMELLG STEHIOBEH030L Fobaliosmgdgwo 356539BHMgdo (x' € R™ 39d@mmols
35615093M700) 36Mmdo0s, BogMsd BMUEI® 96O GOL 3bmdoEro Tsmo 360dzbgarmdgdo. 53 dgdmbggzsdo R™
Log®9d0 8godwgds 3sdmgygmm Vi - LodMogwrg, G®mIgeog Go®dmsagbl se@gmba®oggdol qlsdwmgdgee
3600369 mdsms LodMsgagls. 59 9dmbggzedo B39 9930005 obgzobowmm dbmEm ob se@HgMbs®oggdo,
6ol dobsliosmgdEgdo 56056 x' € Vi c R™ 39d@mcgdo. Bggrmmgdemog Vi - bodtsgmg Gomdmswaqbl n —
600l 3565903l 649

Vi={x":a} <x} < bl,i=12,..,n}.
3bowmaonMo §obs Fgdmbggzols, 899m30Ebmom LoMgdw0sbmdols gmbdzos u(x) asblsbrgmwwo
S

v=Uv

i=1 LodMegzg by, 3600369 Mdgdom U - 06 gMzswdo. 53 d90mbgggzsdo 0b635LEHMMOL, 93mbmdozmmo

39296@0L Ho30MmbseMo sHhg3560, MHMPYLsE LEMYJI0IBMdOL BMbd3000 TglsadergdgE0s SEEIMbsEH03900L
bgeados 3oboboBL3IMYOS seEBHIMbsGoz300m

x*=arg m)?x(u(x) |x € V). 3)

530MmbsmMo  J3930L  ImEgwgdo  ©sxgYdbgd s  LaMPd0bMdOL BWBJz00L  sOLYOMBSDY,

H0Iol Lodmsgdomsg 990d@wgds  MomEbmd®m0zs 893585Lmm  >EEJMboE03900L  LoMgd0sbMdOL

LOOYYdO.
3. ©sb33bs
3990930 0465 ,LoMRJO06MBOL” MBOM FoBmm 36gds. Mg LEdMoegdsls 0dergzs, gHMIsBIML
3939505MmM0 3osfY39GH0gool 5 EHJMbsH039d0 s 30300000 §3MbMT0ZMMo© FOYMIO FosHY39BHOWYdS.
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MOTIVATION OF ACTIONS IN THE DEVELOPMENT
OF INVESTMENT POLICY

Ketevan Abashvili, Teona Bidzinashvili-Rusishvili
getevanabashvili@gmail.com, teona.bidzinashvili.1993@gmail.com
Georgian Technical University
Summary
One of the most common hypotheses in economic theory is related to a. According to Smith, the
action of an investor, an economic agent, is determined by profit maximization. Such an action is called
rational, and the corresponding model is a model of rational action (behavior). The paper discusses the

extended concept of utility to evaluate rational behavior.
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36x3gL0vIE0o LBogs6d56507¢gdenm sfgligdyemgdgdols
3190530530 JOYEMS ELBOFIGOOL SHEEO FMEgErols Fglobgd

Bo@m 4odmBz30¢m0
natog_23@yahoo.com
LodoMmM39wmL Ggdbozwyeo wbogzg®dLodgdo
Mobondy

omdmopqbowos  3Hmxzglome  bogobdsbsmwrgdem  ©sfglbgdMemgdgdol  3MMLEsTMNSIMGOMEIDS
©5boddgd0l  ImEawo, 33w 30l sbsErobol Fg9agdo, obbowrmos 3HMmEBglomer Logsbdsbsmwgderm
5h9L9dgdgdoL  39MOLEOTMSZMYINEMS ILOJIYIOL  33¢g30L  SBsEroBOl Fggagdo. FomdmBgbowos
5bgddg00L bgedgdfiymdo LEAHMEHIR0JOOL sEIOOMO OBT0Is s Y3y Jobo FoMIxMmdILYdOL BMMTIGdO.
Q©o5Lgda900L  sMLgdME  IMEYWDsh  FJIMIOIOMO  bswoBol  Logmdzgwbyg  bsb3zgbgdos  IMMmBglorE
15996056500 gdEMm sfgLlgdMEgdGOOL 3MOLETMNZMNOMEMS ILS]TGOOL 0bsT03S, sAMIMZg sbdbengdo
3630gdqd0l 2961bH39390W0 gosFMOL ABgdo.

15533960  Lo@yggdo: 3OMmBgLoo  bogsbdebsmwgdwm  ©sfaligdgdol  3MLEITMLZz™MdWO,
5b5g890s, sbsErobo.

1. 8glssgsemo

Lo0bgM®Mdozom  LobGHIol  3MmadEHolb  d9dmdoggds oMol  goo-ghmo IT 3Gmgddo, GMIgwos
0035¢0ob{obgdl  LoBMYs™gdOLMZOL 93900960 30OHMBYOOL  Fgddbsl. 3OMAgLOME  Logsbsbsmergderm
5h9LgdWgdgdoL  3MOLELTMIZOGOWMS LIRS  Lo3Tom© oGO Logombos s  Tom
23099 MdgLGOSLS s obggfay IMTomdol $Hgddo o6 bgurgds. 33193900 0h3969dL, MM dombyszs©
905350 I309MmdOLS, BHMAMMOE Loxs®m, obg 3gMdm Lgd@mMmol doserolbdgzs sMLs3AMOLO s©dmPBLS
©5b5gd900L bgardgfiymdolbomgzol. 033909ds sbowo LobiEgdol dgadmdsgzgdol s9930gdEMds, MMIgEoE dm3ery
©MMI0, 9839JGHWIOS© 55353800l JMHT567056 oALO]TGdgEL S oLeddgdol dodogdgwl [1].

HMEILsE 3LOMBOMIM 3OMBIBOME bogbdsbsmErgdwm EsfglgdmEgdgdol 3MOLESIMSZMYIMMS
©5b5gd900L  LoLiEgdgdol gormdxmdglgdsls s 49630M5MYBsBY, 5 FMezMBI© 33w)ollbdmdo olgmo
LobEgdol 89dmdsggdol, Gmdgwosg WHBOHME39wymal Bmbsgdgdol  49sdw)ds39d0L,  oFY39BHOWGOOL
dogdsl o Imbs3gdgdol Loodgme Fgbobgsls.

I3 65d6O™Ido doMomss© Homdmygboos oligmo Lsobgm®dsgom LobiEgdol dqdwdsgzqdol
5EmOomdo,  OMIgoi byl JgMhymdl  3Omxaqbomwo  Loasbdsbsmegdwmm  @sfigbgdyengdgdol
3990LESBMO3MYPOM®s  ELOJIGOL.  BoB3969d0s,  3OMBILOME  LogsbTsbsmergdwm  sfgligdyegdgdol
050M30L MbsdgM™mzg LEHMIGIR0s, MMIgEog 0909353900 obsMEGdOL oGN30l LoobBMMIs0M
LobGgdol (9dol) JogM, sbg3g s0FIO00s dBOBBIYL IMmEIEo, AMIGELsE §53w9dbgds 0bxMMIs30wmwo Lol gds,
535056 Folo b30msMgdOL 9Ee3gd0.

2. dot0050 bsfiogro

L. bsobgm®mdsgom LolEgdol 39dmadsggdols seuam®moodo

06830635300 LoLEHIOL gobzomMsMmYds Yym3z9gwmM30L ©35380MEYds ©)305MOLMBL, BogMsd MIbody
doMOMOEO  Bod@BMOOo  gbToMmgds LobEGgdgdl [o®mds@gdol dorfgzsdo. SMLYdMBL FoBo@gdol Rod@mOO,
6903 3obs30MmMdIOL 0bxzmMIs3009w0 LoLEIIoL {oB30MMYPIL, 53 BogBHMMIIL §s693m36gds dmdogo
dmbo@m®mobao s obobargds  go9mfigg39d0l  dglodsdobs. 33w93900L  Logdzgwdy, 0bgm®mdsowo
LobGHIIoL 2563000 gdsT0 BN 3MMEILYOOL Zobbowrgzol 999, WIEILEWMIOME0s 0L byzombgdo,
6H™IgoE byl MFymdl Job Fobdo@gdsb.

0909985390990 068300635300 LobBHIIoL gobgzomstgdol dmogero (PADM Model) 9900990 mmbo
3MBs3g6EHMMHO  3OM39LOLIYD: IYYATZs, TMPOLM3bgdOL 9bsEr0BO, OBs0bo s Fgbs@bmbgds. yzqwrs
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36mEgLbl dmboGmEmobal g3l 90s356M0 3OMEgLo: 3gMdm, bsMolbo, Gmymma dgbdmergdol JoMmOMSEO
05h396909e0. bamobbo 3603369 ™36 M@l sLBEgdl dmabdoMgdgEms dmermEobol Fglolityegdao©
390853909000 0603006035300 LobEYIol Ggbodergdermdols 9gi3sLgdsdo.

96853 9d0b B5dEHMMGIOL gom35¢0obfobgds 0dwrg3s Loggrdzgel Lobdgdol dodstrm, 0dol 0dgom, HMma
30560bMdOL 360m (39630 999ymddo d9030Mm@Yds [3].

II. sGlgdmemo boldgds

LodoMmm39wml  bogobdsbsmwgdem  LolEgdol MbOmMbagwrygmasl dmfobsgy GHgdbmermaogdom o
99dBHOMbMmo  HLOLYdOm, SHMMEFOGEIGOL 650 gdOL FoMMzoL LsobBMOTsgom LolEgds (emis.ge).
2496500gd0l Bs0130L Loobxgm®mdsgom LolEgdol LEMEJAOL FoMTMoAIbL Logsbdsbsomgdarm Loghsgdo,
56599000039 Ls0bgm®Isgom — bszmdnbozsgom Ggdbmemangdol sbgmazol gbom, bgwo dgmfigml
Lo 9635650 gd ™ Lol gdol Lbzsalibgs LaggbwMgdol (BMyso, 3OHMBILOWO S T EIgLO) A5TMCIME
3bJ30MmboMgdsL.

oLEGHBEOWMOO LFogwrgdol ©sbgMagzol 3MmEgldo oblozMMEMHGRMWo HMEOo Yobsmegdol Josermzol
Lo0bgM®MToz0m  LobBHYol 930U, MMIYEds3, J0vIbgEO35©  LOMMNEIdOLS, F3MGBMLMSE bGmsxo
5Q3BH0MYBS s v)o9Ms30 86033691 m3560, sbagro 3MmgdEol gobbmM0gwgds Imsbgmbe.

990b-ob dogM dgJdboen LobEgdsdo (Bob.1) 38o30gds F99IR0 39GHJRMOO0L 0bBMOTs30s:

) 360 x8gLOEO LosETbsMEIYGOWM LB b EHIOOL globgd;

0) dmEwEgdol dqbabgd;

3)30Mmx3gL0MEo  LsgsbdsbsmEgdem 3OHMEMmol s 3OMFBILOMo FMIDsEIdOL/ 5TV IOOL

3659900l 256bM®30gwmgdol Mi3egdsdmliomgdols 3dmbg 01Hoomwo 306Mmgdol Tglsbgd;
©)360H:MM53900L dgbobgd;
9) 55969999 gdOL 505EMMO HYLwEOLOL Tglobqd;
3) 36HM™M5390%g BoMoibzol/dowgdol dgLsbygd;
b) 36059909 Bsr0oEbz0L MBwgdol ddmby 3o06Mgdol/sogbwwmo 3o06Mgdol dglisbgd;
) ©sf9LgdMEgd0L 330656LgdOL Tglobgd.

PN
im

©I6ILIGILId0 JIGLMEND

Y ¢

RMBILOTDN SMOWIN JAHMBILOVLN LOSELHHON

w . 4. ®©

JAHMALNIEN JAMEAHITIB0 AMEBIPIBNBIDITBIDIDY IHIBMAEINTIMN 33630KTIY SMMPING B06BSbISY

@ @ @ NNb3dSAEISN

©IBN6IBLISS ©3badMIdY DOBMOLMISS

69b.1. g80b-0b BogH 89dw9B39Bwgem sboeo Loli?gds
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39050400l JsHMZ30L LHObBMOTs30M LoLEJIsbg dMBTsgzg 300G JMBLMEESE0LS s oo Jogh
0005900 Bolvgol  4o3bmdol 89099  IBMLBHId0m  Tgodangds 0mglol, Mm@, dGMmEBgbow
Logobdobsmegdenm  sfigligdwegdol 3MOLESIMSZMGVWWMS ELJTGBIOL LogoMbL o6 BoMogL MYdEY
sMLYIMO sOEIOMO LoLEJIs s gl FodoMrnEgds 360dzbgwmgbs 3MomMo@gEwwos. s0bodbwwo
03530Mm©  ©LEAHWOEIOs  Hangdol  2ob3ogEmdsdo, 3MHMBILOME Lo sbTsbsmmgdwm  sfgligdyengdols
30OLEINIZOIONWS 33€930L FJRIIO0SE.

III. 36mzglomen 1sas6dsbsmmgdemm  ©sfigligdmegdol 3MOLESAMIZMGOMmos 33ag30L Fggagdo-
3L5gdgd0l 3omboo

3603900 29650 YdOL LObEYIOL Fobz0msMYdIBY MM0gbEHOMIOMO bsdmMTszw™ LEBMGIH0JOOU,
b93900Ls s 59GH03MdIBOL ©gad30L dobbom 360dz6gwmgs60s 3MHLEITMZMHJOIMMS MY SOHWEO
33930l HOMB3gwygmas,  MHMIgwog  3MMmxgLoo  AsbsmEIgdol  3meoEozol  B3gEoswolEgdL,
36OMRILoWEo  IOMYMIGO0L  gobTobm®mEogwgdgwr  Logsbdsbsmwgdam  fglgdmergdgdl s Lbgs
5063 gMgLgdmer  Fbagadl  Lodmowgdsl  dobgdl  Lobm s  35oEWGO  33¢wg3000  IMboEgdgd by
©YOHEBMBOm 2365¢0BMb HMOL 26339 390H0MEI0 FOMAIBOMO BN gdoL bomobbo s dobo
393Wgbs 3MMRGLOIE0 3OMYMTgd0L  JMOLEBMOZMYPIMMS LoddosbmdsBy, bmem 331930l FgEgys©
399m3wgboo  doMomoo  doabgdgdo  Lsxdzws© ML  3MHMBGLOMO  AoBsmErgdol  baMolbol
230999 M09g1GOILS s FOMAOL doBMBY MMOY6EHOMJIMO 3HMBILOMEO gsbscIEgdOL
Logdo@Mm3geml  gsbsmergdol,  dgEbogMgdol,  JMwEHNMMobs ©s  LB3mOGOL  LsdobobEGH®mmL  ©s339000m
BoGOMHIOMO 330939 3390¢g3L 0B6RMMTo305L, MY MMM FoM0ToMMS 3MMLEITMZ3MOms LoJdosbmds
Lbgoslbgs 9085000 gdom  (gobsmergds, ©alogddgds, M3000obsgdgds, M3vTg3MM™Mds). TIMM39dIE0
00bs399900 Im0393L HMAMO3 3OLETNSZMHJOMEWMS Tglobgd BoJEHMOMOZ3 0bBMMOTo300L, sz 8500 5¢JIHOL
5 99935L9090b. 33eg30L 990929300 LEFOBOYE 298M0339MS JMIMLEPITMIZMGOMPMS ILS]TGdS S FSLMb
535300690990 5539dH9o0. 33¢g30L 9909030 33580MmE BBL, FBlisdoIszBIBIemors 76%6-0s Jorj0002s,
68 sbs G965y bBb3s bsFodhmgdl gsepdxmBgligdsl (bsb.2) [2].

3@ #37 3D RsBeagomgemoa 3hagaliopmo gaboxgbols BompBoliansh iglotipbax bbgseslby
SUIRAOY. 3Rz, 350000Mm. Beaboeo Bxangsbo bafoieagdls 3o5xBlighSl?

BLOJoMm®db 2N Mdbdsh BB 3RS LOJOGMPBL 23BN MONLHDL
B 565 Ly 3o6Hmadh . .-~.v.\.-n_‘,4|'v-‘).'\ )
wasdoogaero socove | 2= T
3 30983909B0agondob ¢ } O
“ I - T
JOS OO
pacos weotoo [ NN > EEEETEE
L SBEBINE B IR IR0l T bemdab
S .
b1 e A
IExragafacreyer IO el Rytagbgob -
- as%
Mxagnbo

65b.2. golovgdx mdgligdgeo bxggMmgdo
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33930l 999p900©ab 93s80m@ BBL, GMI 3GMMmBgbowa  Logsbdebsmergdwm  ©sfiglbgdmergdol
399OLEFMZMHJOMEMS ELJIGOsBY BOMBls IB0AZ6EM3bs AoLMTNMBYLIdEOS.

IV. 8mggemo, HmIgelisg 9230996985 - 068m@M3s30veo boldgds 396356 BoBbgl dmgero- sefighs

33¢930L 30Bsb0s oxzmdbgdMEo 068MMTsE0Eo LoLEHIOL seErMGomTol G98w9ds39ds, bgwmgby®o
06@&9wadEHob msbsdgtmmazg 9gmmgdol 4sdmygbgdom., HmIgeroa sboso boobgm®mdsigom LobEgds, Hmdwos
36Mxgboge Logobdsbomwgdem ©sfgligdemgdol 399MLEsTMNs3MYOMEms ILJIgISL Fgmhymdl bgwl,
99539996905 3sb635L d0Hbgl I gels

LEAHOGIH00 dBoBEIL SBOHMZbgOOL TbsMLSFIME goddbs 35635l doBBL Fmgro, HmIgwoa sGOL
0563030 30553031600 FodE®bo d0BbgLOL 9 5mE0wgd o 3MIZMBIBEOL FoLssBMYOM: 1.8m3bToMGdIMS
19396 H0; 2. OMYOYEGdS, TGOl LI9Z5BMD; 3. OLEHMOBWEOOL SMbYBdO; 4. BMTLAMYIOIW DD HMOY-
MHMdy; 5. Ggombogegdol Bs3oo; 6. LsFoMOHm GalwOLo; 7. doMOMSIO  5dGH03009d0; 8.d0M005EO
35MEbom™Mm9d0; 9. batrxgdo (6sb.3).

b 06030 Ho  gegdgbBHgdo sLfMxngdL doBOYLOL LEWWo BoldEHodol AosbswoHYdL s
50530MHMMs© gbdaMgds 50dMabobml 3o3d0Mmgd0 MomMgME gengdgb@b dmMob [5].

dofHomapo Smdbdamgdengdols
T IrmEgamE sJEogeadgdo: mofglimeragts) R tansb Beodbasfnneaons
mforoghomds Bmdlsbimgds, oo gfomBol Loadgbde
fmdgerlsg bBofbado b
LionagsToeds LEmahgpos
i FovFHos mol@fFHodmgool
Flimligdo: EBaBo;
bafizgdol LeSrmddmnms Bg8mbsgengdol: Fusmodo

69b.3. 396350 B0l 4Ms803mo Fsdenmbo

V. Iigg0s sbsemo sobgm®mdsgom LolEgdobmgol-0mgeols 3g3emomgdols sblbs

sbogo Lsobgm®dsgom LoliGgdol Udgds gx3mdbgds 3ob63sL dmegel, mwdss dobo LEHMYIGHWHOEE
(LmM.3) BsbL, OGmI  (33WoEgds  ABbMOE0YEs.  ILIMWo  STMEBOL  L3gEoB030IB s  Fsbmsb
0535380690990 ©MRJd0L 9JL3gM GO (30EB0EL FodMmIEObsMy. Bmabdstndgwms gadgbEHol 3oGJAMe0s
996560 mbgd0s-OMmIglsg  @©Lsddgdgwo s  iLeddgdol  ALwGmzgwgdo  HomBmoyagbgb,  sbg3g
00O gds/ dmBLobM9ds - oLddgds J356 50D 035390L LoLEBJdsdo. Mog Tggbgds dgdmbagegdol
§990m090L- 56 5GOL Fom3sobiobgdwyaro bobEgdol gmbJgombomgdsdo.

3636930 53m3sbolmgols Loliggds 0dmadsggdl 899cgyo 80dsMmmeEmgdom

1 96953B9 -bLobEBgds obosgL, LEddgdoL AbYM3gEL LbZsEILLZs 356537EMOL dobgyz0m- Laddgdol
LobMZgE0 EMIo30s, LEdsm 30MMBYDO, sb5BPVENMYdS, LsdMTdom s LZI6dOL MM s bbgs. sbY3Y.
3905¢gEo© ©sdLogddgdool Fmmbmgbgdl-33sw0x035305Lmsb, d3Mmgglome ©s LemEosw® Mbsmgdl,
3ol Jobggom sMhg3L 3-5 3960 U;

I gos3bg - 990hgme  3960sEJOL  oswmyme  Mgg0ddo  Mabogbol Tgdgao  Jobss®Lol
3000bgz50ML(d930mb39d0L 356300056):

1. ®5@™3 byl LGOS 3D 3MYE o L3RS MdOM

2. 1539905M0 I0gHO S LG TBSMYFOOL OGO

3. Lo3MMO 3M5dBH030W , 3OMBILOSLMD ©s353d0MdO OO 3mb30MgE Mo JogdOL s©fgMs

IIT 9953Bg - LOLBHYTS 5965EOBYOL LEJIGOOL ALYM39geEol Joge JoMb3zsM-BY 393gdME 3sLbL s
©53b5g9909wL Hommagbl 2-3 3560, 3M0MMmOE HIO0L dobgrzom, Iglodsdolo sblbs-gs6dsMEHIdOm.
05359439090 M3y EOMI0 0LGOL FFY39BHOWYIL s 5BYMdOBIBL dgbgz0E0ML [4].
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Sfmmaggbanenon
Legebdebaormgdomom modbod@gdara/axafhm [elele bl pulurzial=l SaFZBnmn
czafFalgdaenododo LBoBal Lad&Gmen 4‘“( mmdgenbag bonszaTma — MM EsBaBaENI00
" -

- )
+ -
-+ T

¥ |
Shmog.eafal.gabafoong ) \ N
Ba gnmzagnadolb [ @abaddadnl andamony- dnffnonamn sd@En3amagdn
|

Sobgoesnon | ongbobn/marmanbn X
| (FogablLno, O9®Ra32) |

|

T [ T {bgenmzEnMmn nBEIeadda)

» - |
| |

M. @I olbad Tty o 3aEenl:
aobaGronyds SMmozybo- Snboceznom +
A0 Shmgmadjdols |
@nbomanoc |
{ T dgmeaaaon
|
l :
f v
@abad@ntmen/manbaddn | @aBladBadernbamoim
BoEne mmbmadoagm- 365/ @aluagdgbol
anemnons MmamoegSmibe Snmodada

e 3 Fonalb,

B5b.4 bobiBgdol LG Bes
3. sb33bs
36mggboryer  bsgsbisbsorgngberenr  ofigligdiemgdolb  (Bb)  396bs0005369829er0s  ©sbsFdgdol
Lo0bgBM® o300 LOLEHYIOLMZOL J9BOLEBOZMS FMSZ5IMOEHIMOYWO 5BMFDY, Fodmygmaowos ol gergdgbdgdo
5 8obolosMYOMdO, HMIWYdOE FodmygbgdmEos 3MMYMsd o bobEgdol dgboddbgwo. 899mTs39dE0s
5MmOomdo, MMIol  Lsxwdzgmbgs bwgds LobEGHgdol Tobslosmgdergdol  M30Mmo@Ggbo  ™sbsmdol
300m339mo. 53 0EMOomMIYbY ogMHbmdom gdJdbowo Loobgm®dsgom LobEgdol Lodwyswrgdom Jb-ob
3990536 YdMgd0 F0oMqdb 0bgMEMBs305L LEJIGOOL LBIOML, 30M:XMDdJIOL, 350gd0L s Bsbmsb
05393006900 bbgs Lsgombgdol dgbobgd, doBbgl bgdGHm®o Boogdl 0bxgm®Tsgoslt, dobmgol LsFomm
36MMxBILOo 3350530353008 dJmbg JoMms Fqbobgd. Lsobxm®Tsgom LobEgds 9JudgMEHIo 3mEboL
L593MAz39wDY, LSJIGOOL  BLEMZgEPMHRD Tgo@bgal Lom3gmagbml s Hotrmagbl sdlogddgdgEl, o
060083690 m3560 Losbengs Lo sbdsbsmengdanm bogMigdo.
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and Ferber.
ON A NEW MODEL OF EMPLOYMENT OF GRADUATES OF

VOCATIONAL EDUCATION INSTITUTIONS
Nato Gaboshvili
natog_23@yahoo.com
Georgian Technical University
Summary

The paper presents the employment model of graduates of vocational education institutions, the results of
research analysis, discusses the results of the analysis of employment research of graduates of vocational education
institutions. The positive dynamics of employment promotion strategies as well as the forms of its improvement are
presented. Based on the comparative analysis with the existing employment model, the employment dynamics of
the graduates of vocational education institutions are shown, as well as the different ways of solving the
accompanying problems.
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068mM3530v0o 39d6meEmy09d0 MEEHMIdYIH00
©0536mbE03500 geolBMMox300L 53EMIsGH0BsgoOL
35290y
39695 850030560

veronikashalikiani@gmail.com
LodoMmM39WwMb G9gdbozm®mo Mboggdbo@gdo
M9bomdy

396boMos  BodMMLIBOL  835MOEBHOL  B9JbmEmyos  gEsbEBMYMBoOL  Fogowomby.
Dom3maqboos godOHMLZsbol GMdLEMwo omm3zol LobEgds MmAmOE Jugewmemo, sbggg Foemzol
35M5893MJo0m.  2obbMmME0gwgdmo 33930l JoBobos  BodIGMUIZIBOL  535M9GHOL  0bEJRMOMmYDS
bodomm39wmb 3¢00603900 56LYdE his-0b 3GMAMToLMD s bsdgEoEobm gsdm3zgzegzol dgwgyol
33GMIGHNO0 o365 9 IIAOMEN FmbHIBY 33wg3ol BoGargddo Fgdndaggdryewo dmegerol
bo3d3zgeby. LmMgo 8 doBbom, 899933909905 oMm3z0l LobEGgdol dmEgero, dmbsigdms
2390053990L5L Hoedmgdboero batrzgbgdol Tglsgzsligdesc.

1553356dm LoGY3g00: BodMMLZIBOL 533MIEH0DI(305, JEILEHMYMIBOS.
1. 8glssgsemo

565990639 LsobxgMMIsgom Lol gdgdo boddosbmdol BgdoldogM Ligmmdo HsMImoygbl dolo
890p™do 45630m5M9d0L «8b0d3b9emz569L 0bLEHMWBIBEL. 3bs0s, LMo Jolds bsFoMmMmgdgdds s
00m3oboms  LoAMOgd  osYygbs  Lbgoolbgs  Godol  Lsobgzm®mdsgom  LobEgdgdol  dgddbols
3MEOWIOMBS, M3 WYL 99339 LOObBMGTs30m bsdgEbogM™-B9dbo3Ho MgzmE300l MdOgJEHMEO
36m39LoL 8990s. obLo3MMNMHIB0m oS AL Jowfgmeo 890ga900 Loobgm®mTsom LobEdgdol
03™MT5BH0Bs30530, LooEg 9©sd0sbols s FMz0xgM™m3sbo  FH9gdbozmMo Lsdwgowgdgdol oo
LOHMEEYds 0683MMT5300L s38s3980L 3OM3qLO. 50580560l Joge 893Ts390¢IE0 TJOMEMYOOLS S
3EaMM0mMFJd0L godmynbgdom 0bgm®Tozool ©sd)dsgzgdsls sbmM309wgdL 3gdbozmMo Ladwswgdgdo.

33¢MA5GH0BYdMwo  FoOmM3zol  LobGHgds Mol  0bxgm®mTszool  TgacMMm3z9gdol,  ©sdds3900U,
©53M™M39%0L, 99bobgols s 253900l Bsdsgds, Mo JoBbs obsbsgl oMmzol dMmglol
5330530 Bo30sL, s53Mgm39 BgdolidogH LRgMMIo oMM MsbsddMMIOl 9539JGME 3OHMBILOME
L5dd00bMBSL. 53EHMToBH0BOMYGdMo FoMM30L Lol ds Tglodegdgwos Fobgzobowmm godMHMLIsboL (
03000l gEobBMAMIB00L 535M5EH0L Togowomby).

2. gesbGmyMox05 s dolo 360836gamds 0sbmliEozsdo

J@IBEMPMBOMEO 33935 d0MBLOOL SWGHIMBGHOMO TJOMEOS, MHMIJEOEG IGO0
BOLH  ©09RbMBL  0dwyzs 30O JoONORONWO  BaMY30L  FgEYRI  BoRIdYwo  33wg3s. b
d9LodegdMdgd0  FMoEsgL  3odGMsEo0L  Lobdo®mol, gbgmaool  0bEgblogmdol  FsMmgsl o
3M3LGO0IOGME  seamGomAL.  dolo  LodMowgdom  ©obgds  Jumgowol  Lod3zmozg o
24960L5BO3MGdS 3sMEOMY0s.

Jumgool  gEosbGom®mds  A5boloBEgmads  bbgoslbgs  0sB39b9degdom, dsod  mMob
3M983030956EGH0m, HMIGLLE 9hHimmads Lod 330030l IO (0Bl FEO). 5bbOdbsg30 0mbyols
dmEol LoEoE) 3OM3MME0MEos Jumzgowol bodzzmozgbmsb, 6wy, M3 MBO® EOoEos dolo
36033690 mds, oo MR 833600300 Jumz0wo.
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9330030 Ubgmwol  gwsbGom®mmds dom Ma®m oo, M3 MRGM ©oEos bbgmwol
©IBMOTo305 dowol bgyegwgboom. 3GMod@ozedo 259dwgmdol Loool dgdMmbgdmer boowgo
2458009496g05-10333M039.

JLm30wob gaEsbiGowOmmdol gboxgabgdow dgddbowo 0dbs domowo LoMmMMEOL seYMMmOMIJdO.
Juem3z30@wgdoL  gEabGoMOMBOL  ASBLOLIBPIMIEs©  9dmoygbgds dmboigdoms  godmbisbyEgdsms
©0591853900L  G9gdbmemaos. 3Msd@039do Gowmgdol Mbg3oL  F93M(3JEgds 396339 30MHMBYIT0
Dm0 MmMABMGdOLmZOL (35y. Bow G300, b5fwsggdo) dswosh dbgwow bmMEogwogds. 956
390d@qgds  80p30943956mL 56505053059 BOGdIEY  3o8Mlsbryagdsd@y.  Sbgmo  godmbisboyengds
03®MToBHWIM5 56990MmGds 2obloBLZMMEo s 1EHIbEIMEHOBOMYBWMWO SEryMMHomTol dgdzgmdom,
Mom5 00900 04656 BDYLEHO s Bowowba@olbmgsbo 8gwga0

&9Jbmemaos Vibration-controlled Transient elastography (VCTETM) Log3v)dges ©9c093L 9356M5@0
Fibroscan 520-0b g396J30mboMgdsl, gl 5350530 159939009LM ORBMLEB03MNOO LoBvgsEgdss Y3gEs
15990E0bm sFglgdMEgdOLmZ0L. ol godmoygbgds 3000l BOBMMBOL EILEYRIDIm, MHMIgEos
bmOE0gEEgds  96M00635HD0MMHo IgmmEom. 0m3wWwgds DL s ImbobgMbgdgen dmfiymdowrmds©

13M0bobg-330g3930L Rolis@oMmgdens.
9430wsHg 29303900 Bgdbmemmaoss  MEGHMIdYIO0MO  glEBMAMsxzos - EG b
bmbmgasbBmamsgos - SEG  (Elastography, Sonoelastography) - Jumgzo@ol  gamsbiG oG mds
23960LsBE3Mgds HoMmBmddbowo Gowmadol 89d39mdom. M3 MRG® 93300305 Jumgowo, Bom WRGM
3006905 3smmenmaos [1].
3. godMmigzsbols Johmgol Loldgds

5300MMb3obol dgbfogars 0bEIMEOLE03obsMmEo 33¢g30L LGgMmMs, MMIGEOE 59)MN06YOL
06039 - JugaEols s FsGMZ0L MYMMOHOYOL. TPy, BodMHMULZIBOL 1B od0EWIMHMBOLS s FglMegdols
239056EG0Mgd0l dobbom, 899053900905 5BseoBols @S OBs0bol 0bLEHMWIG6EHId0, MmIwgdog
0583993693 os OHMymOE Jugeme, 1939 FoMMZ000 35M00gBHMODBY. BodMHMLIBOL 33eg30L MM,
d95390bgdoly s IMbsgdoms 353930l 3o3mE™ZgdolL  (390MEboL) 3MMdEgdgdol Fmboy3sMIdES®,
Lbgoolbgs GHodol Jugeol 3mbxgoy®sEosby oyHbmdom dMmszswo gomEos gsdmygbgdreo.
33w93900L OHML J0MOE 9633999 356M9MIOL 458Mm3094gbgdm  FodMMIIbOL BmAsEo To®rmngol
3996030L g9bboBrgHolamzgol [2].
35Lbgergdm M59qbodg Jocgsbl:
v Jugamol 8mbsggdos gows3qds 808@obotgmdl J93mdol ¢st9dy,
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INFORMATION TECHNOLOGY IN ULTRASOUND DIAGNOSTICS BASED

ON THE EXAMPLE OF ELASTOGRAPHY AUTOMATION
Shalikiani Vera

veronikashalikiani@gmail.com
Georgian Technical University
Summary
On the example of elastography the technology of the fibroscan is discussed. Fibroscan control
system with both network and control parameters is presented. The aim of the research is to
integrate the Fibroscan device with the existing program “his” in Georgian clinics and to
automatically send the results of the medical procedures by e-mail based on the model developed
within the research. For this purpose, a control system model has been developed to assess the

hazards encountered in data transmission.
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IMPROVING BUSINESS PROCESS MANAGEMENT BY SYNTHESIZING
PROCESS MINING TECHNOLOGY AND RISK INDICATORS

Ekaterine Turkia, Sophio Stomadova
ekaterinet7 @gmail.com, stomadova_so@gtu.ge
Georgian Technical University
Summary

Improving the coordination of business processes and related workflows in organizations is an
ongoing task for managers. Process mining technology offers an imitation of observation of the
implemented process and observation results. It gives a realistic picture based on live, working process data
and detects flaws/deviations. For risk assessment of a given deviation and analytical interpretation of
process efficiency, the article presents ways to improve the use of process mining technology. In particular,
the ability to synthesize/correlate the motive power of process mining technology - event logs, KRI-Key
Risk Indicators, and Key Performance Indicators (KPI - Key Performance Indicator). Key risk indicators
predict adverse outcomes in the process and enable us to respond in advance. Key indicators of process
efficiency allow us to see how effective we are moving towards the goal. Accordingly, the correlation of
these indicators with the processes discovered by the process mining technology gives the results of the
further action plan, at what point the process needs more effort, the implementation of more control
mechanisms or monitoring. The article in a form of a practical example discusses a task, which analyses
detected errors, deviation from the process, and failure of control mechanisms by synthesizing process
mining technology and risk indicators.

Keywords: process mining. Waterfall. Key Performance Indicator. Key risk Indicator.

1. Introduction

Improving the management of organizational business processes remains a major challenge today.
Effective solution for live process observation and imitation is Process Mining technology, which is based
on a synthesis of a combination of software solution, data science and business process management
methods. The technology is based on the event log, which tracks the actual actions in the information system
and is an unmistakable record of the actual process [1].

It is presented the synthesis of key risk indicators (KRI-Key Risk Indicator) and key performance
indicator (KPI - Key Performance Indicator) with Process Mining technology, which allows us to detect
current deficiencies and deviations from the process at an early stage in the process as well as to show the
efficiency indicator. KRI allows us to pre-determine the thresholds that are unacceptable for the process,
and KPI allows us to monitor the performance of the process [2,3].

Fig.1. Visualization of the event
log and Indicator

KRI/KPI

With such a solution, Process Mining technology enables us to record pre-defined indicators at the
level of event logs and effectively monitor the process.
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2. Main part

For the research, the cash withdrawal process is presented (Fig. 2), which consists of the following
stages: opening a withdrawal order, filling in the order, sending it to the manager for approval, order
approval / rejection, issue of money. The main risk indicators and the main indicator of effectiveness are
defined for preventive and detective controls, which allows to detect unusual and unacceptable deviations
for timely response at an early stage in the process. An example of the sample process used for the study
visualization is the Fluxicon tool Disco, a visualization of the process obtained by loading the logs is
presented in the Figure 5.

Order Order fill Send manager Order
approval /

Manager approval (>500gel)
cashier approval

Fig.2. Fragment of the business process of withdrawing money

A fragment of the indicators presented at the level of the event journal is given in the Figure
3, while the thresholds defined for the indicators are presented in the Figure 4.

Case ID |Dperation !Start Date End Date indicators Customer ID  Product Service Type Agent
Casel approval Cashier 9.3.108:05 9.3.108:10 KRI - division of funds Customer1  withdrawing money on-site MARIAM
Casel order open 11.3.10 10:30 11.3.1010:32 KRI - division of funds Customer1  withdrawing money on-site MARIAM
Case 1 order fill 11.3.10 11:45 11.3.10 11:52 KRI - Accuracy check Customer1  withdrawing money on-site NINO
Case 2 APPROVAL ORDER 4.3.1011:43 4.3.1011:46 KRI-5 min Customer 2 withdrawing money on-site MARIAM
Case 3 APPROVAL ORDER 25.3.109:32 25.3.109:33 KRI-5 min Customer 3 withdrawing money on-site MARIAM
Case 4 APPROVAL ORDER 6.3.1011:41 6.3.1011:51 KRI-5 min Customer 4  withdrawing money on-site DAVID
Case 5 APPROVAL ORDER  18.3.10 10:54 18.3.10 11:01 KRI - 5 min Customer 5  withdrawing money on-site DAVID
Case 6 APPROVAL ORDER  25.3.1017:09 25.3.1017:13 KRI -5 min Customer 6  withdrawing money on-site DAVID

Fig.3. Fragment of event log

The following key risk indicators are presented to detect deviations in the process: KRI - accuracy
check indicator, KRI - division of founds - operator / cashier detection indicator, KRI - system errors -
system malfunction indicator, KRI - (> 500 gel) - Manager Confirmation Indicator above 500 GEL, KRI -
5min - Operation Time Monitoring Indicator and Performance Monitoring Indicator KPI - 350 piece -
Monthly Quantities of Transactions.
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Acceptable  Unacceptable

Indicators - Indicator Description n
bench.marlﬂ benchmarkji

division of funds by the operator /

KRI - division of funds . 0 50
cashier

KRI - 5 min The t@e specified for ths? 15 30
execution of the transaction

KRI - system error Cases of any system malfunction 30 50
The need to confirm the manager

KRI- (>500 ge) of a transaction above 500 GEL 30 >0

KRI - Accuracy check  Incorrect order filling 30 45

KPI -350 piece Monthly transaction amounts => 350 =<350

Fig.4. Thresholds of Indicators

order open
584

APPROVAL ORDER
49

order reject
130

@

Fig.5..Process visualization presented in the Disco tool

Observing the process reveals a number of gaps, the process does not follow the order that was
originally defined, there are quantitative errors in the transitions between steps, which are represented by
the numbers in the Figure 5. The transitions given by the dark arrows indicate that the process is moving at
a slow pace to the steps of opening, filling, and confirming the order. The statistics page offered in the Disco
tool allows us to see in quantity and percentage the frequency, average duration of the activities defined in
the process and to compare them with the process that was originally defined. However, the statistics page
allows us to observe the indicators - in percentage and quantitative distribution (see Figure 6).
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Value A Frequency | Relative frequency
KRI - division of funds 1,308 66.87 %
KPI -350 piece 177 905 %
KRI - Accuracy check 168 8.59 %
KRI - system error 130 6.65 %
KRI- (=500 gel) 124 6.34 %
KRI - 5 min 49 251 %

Fig.6. Fragment of the statistics page presented in the Disco tool

The fragment clearly shows that, for example, the disbursement indicator attached to the cashier's
confirmation and order opening process is the highest in terms of performance, although in pre-defined
indicators its benchmark should not exceed 50 units (see Figure 4), as well as all indicators. These numbers
give us a signal to investigate the processes in which errors are recorded and to respond in a timely manner.
The use of indicators in process extraction technology can be considered as an effective means of managing
the process, as it allows us to monitor the process with acceptable thresholds and receive appropriate
responses.

3. Conclusion

Based on the given research, we can say that the addition of the main risk indicator and the main
indicator of efficiency in the event logs allows us to manage the process more effectively and monitor it to
improve the process; to observe the defects in the real process and analyze the deficiencies and deviations
at the level of the process stages and work on correcting them.
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XBRL IN REGULATORY BUSINESS REPORTING — CASE OF PILLAR 3
REPORT OF THE NATIONAL BANK OF GEORGIA

Ekaterine Turkia?, Tinatin Kachlishvili!, Rezo Beradze?
ekaterinet7 @gmail.com, tiko.kachlishvili@gmail.com
1 — Georgian Technical University, 2 — International School of Economics at TSU
Summary
Business reporting has seen the colossal growth of importance in the modern world.
Consequently, numerous ways of exchanging business reports have emerged. Transfer of information via
spreadsheets is undoubtedly one of the most popular forms uniformly used worldwide. Although
spreadsheets such as Excel are the most convenient form to read information easily, processing them by
machine is a relatively challenging task. Furthermore, having no set of machine readable instructions of
how to construct reporting forms and how to discover errors, makes them quite difficult for a machine to
read without human intervention and consequently leaves them prone to errors. The vulnerabilities in
business reporting through spreadsheets has led the development of new technologies such as XBRL
(Extensible Business Reporting Language). XBRL acts as an intermediary between business users and the
computer, making it convenient for both parties to process and read information minimizing the room for
errors. The article provides an example of how one particular business report could be exchanged using
the XBRL with the emphasis on the architecture of the file. The authors provide the insights of the XBRL
file processing and highlight the advantages it could bring to the business reporting.
Key Words: Regulatory Reporting, XBRL, EBA, Taxonomy, Financial Information, Data Exchange
Standard, Data Accuracy.
1. Introduction
Over the past decades, fast transit from paper-based reporting to online data transfer has brought
great benefits to the financial system. Consequently, the demand for the data has increased from financial
system regulators on the national as well as international levels. When reporting on the national level,
data quality is a key issue. In Addition, when reporting at the transnational level, the comparability of
published data is also rather important. For example, Pillar 3 reporting forms requested within the
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mandate of the National Bank of Georgia (NBG) must be standardized to be machine-readable and match
the requirements of the EU wide regulators such as European Banking Authority (EBA). This requires a
structured approach of publishing reports given the set of instructions by the regulator. One common
approach could be XML based reporting where XML Schema would represent those set of instructions.
However, financial reports being complicated and interrelated, this approach fails to cover the entire
structure of the report and leaves large room for errors. Thus, it could be argued that XBRL has the
potential of solving common issues in the regulatory business reporting. Although XBRL can address many
of the reporting issues financial regulators have, some challenges remain. Certainly, accounting systems
vary across regions, which creates challenges in terms of comparing reports based on the different set of
XBRL instructions (aka Taxonomies) published by for example U.S. Securities and Exchange Commission
(SEC) and EBA. Nevertheless, reports published under the EBA taxonomy will remain comparable across
the regulators who follow the same set of instructions in addition to all the benefits that come with the
use of XBRL.

The article presents the Pillar 3 reporting forms requested within the mandate of the National Bank

of Georgia and suggests one of the possible ways of standardization based on the XBRL methodology. [1]

2. The main part

According to the order N92/04 of the governor of the National Bank of Georgia "regulation on
disclosure requirements for commercial banks within Pillar 3", commercial banks are obliged to disclose
qualitative and quantitative information relating to a bank’s regulatory capital elements. Thus, the NBG
must give banks a set of instructions that can lead to creation of the Pilar 3 report. The common way could
be sending Excel spreadsheets with the structure created by the NBG where relationships between the
cells are described in words and are only human readable. This method although being superior to the
paper-based reporting, is still far from being perfect.

The alternative is to give machine-readable instructions and to receive file that could be validated
against the instructions. The best candidate is the pair of XML XSD schema where the former is the file
containing machine readable data and later contains machine readable set of instructions that describe
the structure of the file and can approve its validity.

Although the idea behind XML/XSD validation is the best alternative for data transfer, it fails to
cover the complexity of structure business reports have. For example, in Pillar 3 reports, Balance sheet
table there is a Net Loans entry. The set of instructions given to banks from the regulator must state not
only that Net Loans must be in Georgian Lari, must be part of the Assets for the pre-defined reporting
period but also must check the validity of the formula that Net Loans is the Gross Loans less Loan Loss
Reserves. Unfortunately, even this simple validation falls outside the scope of XML/XSD validation. To
cover the formula validations and much more, XBRL has been derived from XML.

The ability to effectively deal with the validations XBRL promises to perform comes at a cost of
relatively complicated process of creating XML files and set of instructions. Figure 1 shows the process by
which events should unfold in order NBG to request Pillar 3 reports in XBRL format and defines key
terminology.

The data exchanged through XBRL technology is fully structured and is contained in the file referred
to as an instance document (XBRL instance). The XBRL instance presents facts that are submitted based
on the set of instructions that describes fact-related details. The XBRL report is never submitted
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separately, it is always submitted along with a taxonomy that contains complete meta-data about the
context used to describe the facts.

+ Creates XBRL
instance

« Submits instance to

regulator

« Defines XBRL
taxonomy
+ Publishes taxonomy

- Validates instance
against taxonomy

« Stores and analyses
instance data

Regulator

Regulator

Fig. 1 Key XBRL terminology and phases of business reporting

XBRL Taxonomy is more like a “Dictionary of Terms” and is designed to be a machine-readable
document. It defines business data that may be reported as well as relationships between items. The
taxonomy is not a single document or file. It consists of taxonomy schema document(s) and linkbases. The
general layout is presented in the Figure 2.

Depending on the configuration of XBRL documents, there could be one or more Taxonomy schema
documents. It is an XML schema document that consists of item definitions as well as XBRL-specific
attributes. If a taxonomy schema is designed to be referenced by an instance, it is called an “entry point”.

Linkbase is a document or a set of documents that define the relationships between concepts and
resources. Linkbases have different roles in the taxonomy. Some provide information to make clearer
meanings (Label linkbase, Reference linkbase), Some help with validation (Calculation linkbase, Definition
linkbase, Formula Linkbase) and some help with file rendering (Presentation linkbase, Table linkbase).

The term “publishing the taxonomy” refers to the fact that the document being the set of
instructions XBRL instance is created based upon and validated against, must be publicly available. It must
not change after being officially published.

Presentation :
linkbase sl .
Label :
linkbase ]
xml |
Taxonomy Calculation
XERE Schema " linkbase
instance Document xml -
Document " Dfeﬂnmon
: (Entry point) linkbase | |
xbrl : xsd \ Reference - :
; \ linkbase :
: \ xml :
i \. Table
: Seliil linkbase :
: i xml| |
linkbase o :

Fig. 2 Discoverable Taxonomy Set

Following the instructions given in the taxonomy, the filer (entity regulated by the NBG) should
create XBRL file that is commonly referred as an instance document. An XBRL instance can be considered
as a bag of facts. Fact is something that has been reported. Each XBRL fact has three parts: Value (what is
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being reported), Concept (the name of what is being reported, a computer readable tag) and Context
(dates, entity information, dimensions).

Once an XBRL instance is created it could be validated against taxonomy. If the instance is valid the
data is transferred to the database, otherwise, the filer will receive the list of errors that should be
addressed to create a valid XBRL instance document.

Based on the discussion above, when the NBG decides to receive Pillar 3 reports in XBRL format, the
process of creating an instance file should start with the creation of a taxonomy. It could be argued that
the XBRL technologies used by the NBG in the process of supervision should be based on best practices of
the EU wide regulatory authorities. In particular, the NBG should follow the practices, which are
introduced by the EBA across European Union.

After defining the methodology, a taxonomy should be created using a taxonomy creation tool. Due
to the complexity of the taxonomy structure, it is nearly impossible to write it without the help of the
specialized software. When selecting the appropriate tool, it is important to follow the list of software
certified by the XBRL International - the global non-profit international standards organization which
develops and maintains the XBRL standard [2].

Once the relevant software is identified, the decision should be made how to represent facts in the
Pillar 3 report. Describing the entirety of the taxonomy creation for the Pillar 3 is well beyond the scope
of the paper. Rather, if the structure is well defined and identified for the single fact for the report, the
rest of the facts follow the pattern and are easily replicated.

Figure 2 shows the XBRL architecture of pillar 3 report using the XBRL technology. XBRL report is an
actual file submitted by a commercial bank that contains facts - real numbers. Facts gain meaning through
the taxonomy published by the NBG. The aspect which defines what is the fact about is the so-called
concept. Concepts along with other business information are cataloged (described) in the taxonomy.
Whereas methodology of particular taxonomy style is defined by the NBG, XBRL International defines

general format of XBRL instance and taxonomy.
|Bank: ¢ [Bank ABC —

Date: | ol (31.03.2021 )
R ET -

|Table 2 Balance Sheet
: e _———.___Reporting Period

N s | Assets / { GEL_J} FX Total
[ 1 ([cash ) S—— “5.596 | 37.606 46.202
| 2 |Die from NBG , 51,502 57.379
.33 Due from Banks 9,506 43.621 53.127
| 4 Dealing Securities 5.694 75,247 80.941
| 5 Investment Securities 7,353 76.428 83,781
| 6.1 Loans 7.192 34,524 41,716
| 6.2 Less: Loan Loss Reserves 1,798 6,905 8.703
| 6 |Net Loans 5,394 27.619 33.013
[ Accrued Interest and Dividends Receivable 7,192 68,759 75,951
| 8 |Other Real Estate Owned & Repossessed Assets 7,573 35,620 43,193
| 9 Equity Investments 6.674 34.365 41,039
| 10 Fixed Assets and Intangible Assets 1.058 46.875 47.933

11 Other Assets 5.126 70,010 75,136

12 Total assets 70.043 567,652 637.695

Fig. 3 Pillar 3 report table

Fig 3 represents one table from the Pillar 3 report - “Balance sheet”, which contains sample data.
As previously mentioned, taxonomy involves metadata about every fact, submitted in the XBRL report.
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According to XBRL specifications, every fact is reported in context. In this regard, Fig. 3 highlights parts of
the XBRL report, which describe a single fact, in this case - "Cash" and give full context for a fact.

‘ Entity

. ’ Unit of Measure

GEL

‘ Concept

‘ Period
B

| Additional Context |

Fig. 4 Full context for a fact

Fig 4 gives an insight about the full context for a fact. It is based on the table shown in Fig 3 and
presents which parts of a taxonomy single fact value is referring to. The fact 8,596 is not informative
without defining elements from taxonomy. e.g., Concept - taxonomy element which provides meaning for
a fact, shows that the number given in the table refers to the balance sheet item - "Cash". Additionally,
other elements define that reported number belongs to the entity - "Bank ABC", reported as of 31th of
March 2021, reported in Georgian Lari and balance sheet item is an Asset.

Once Concept, Context and values are defined, additional formula validations must also be
presented in the taxonomy. Such formulas are defined by the requirements of the regulator and the
nature of the report. One of the obvious formulas for the “balance sheet” report of Pillar 3 is that Assets
must equal Liabilities plus Capital. Thus, the taxonomy will not only check the validity of the single fact but
also the validity of the fact in relation to the other facts within the XBRL instance.

Once the taxonomy is made and fully tested, the next step in the XBRL reporting process is to publish
it on a location accessible to regulated entities. In this case, it is possible to publish the taxonomy on the
official website of the NBG. Once submitters get acquainted with the taxonomy it is recommended to
spend some time in test mode with the reporting submission, subsequent phase would be the go live step,
which implies submission of actual Pillar 3 XBRL instances to the NBG.

The last step of the process is validating XBRL instance against the taxonomy. Because the regulated
entity has the access to the taxonomy, they can perform validation themselves before they send XBRL
instance back to the regulator. Thus, they will know what errors their instance has and will be able to
correct them before they submit the file to the regulator. The NBG will also validate the file and if there
are no fatal errors, it can approve the XBRL instance. Otherwise, NBG will send the feedback to the filer
and request re-upload.

The main advantage of XBRL reporting is that once the process is up and running, it needs fewer
interventions from humans. Machines are effectively generating XBRL instances, validating and giving the
relevant parties reports. If the file is valid against well-formatted taxonomy, it can be argued that the
probability of error is as low as possible. The chances of error are also minimized as the taxonomies are
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refined in the process. Although creating taxonomy can be a rather complicated process, it can be claimed
that it saves a lot more resources and minimizes errors in the long run. Thus, it is recommended that NBG
should create taxonomy for Pillar 3 and should receive reports in XBRL format.

3. Conclusion

The paper illustrated business reporting from regulatory perspective based on pillar 3 report. The
transition process from exchanging spreadsheets over XBRL reporting is challenging, but as a result both
regulators as well as regulated entities get more reliable information and well-organized data flow. Thus,
it is recommended that NBG should create XBRL based reporting that will fit the XBRL international
standard and will follow general structure created by the EBA.
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create or replace function compare_sentences(p_textl in varchar?, p_text2 in varchar2)
RETURN number is
v_new_guid varchar2(100);
v_match_percent number(3, 2);
v_match_percent_loop number(3, 2);
begin
v_new_guid:= sys_guid();
v_match_percent:= 0;
if (p_textl is null or p_text2 is null) then
v_match_percent:= 0;
end if;
if (p_textl is not null) then
insert into compare_sentences_library (key_text, inserted_date, batch_guid_id)
select regexp_substr(p_text2,'[* ]+, 1, level), sysdate, v_new_guid from dual
connect by regexp_substr(p_text2, '[* ]+, 1, level) is not null;
commit;
foriin (select ID key_text
from compare_sentences_library
where batch_guid_id = v_new_guid) loop
v_match_percent loop:= str_similarity (p_textl, i.key_text);
update compare_sentences_library set match_percent = v_match_percent_loop where ID=i.ID;
commit;
end loop;
select avg(match_percent) into v_match_percent from compare_sentences_library where batch_guid_id =
v_new_guid;
delete from compare_sentences_library where batch_guid_id = v_new_guid;
end if;
return v_match_percent;
end;
a3bg0s 094gbgdl BGOWL, MMIgEdos sHEIBL dgmMy A9®oEgdMwo BHIJLEOL ©oymxol 99EIys©
9009090 LoEYzgdol BfgMmel s s60FgdL MmomMgne BsbBfgML LogMmmm WbogowME 3mEL, Moms Jo6 G035
dmbgl a5MmPg3s BsfgMowo 3mMEogdolb. 9909y bogds godmdobgds Bggbo gvbdgool, str_similarity - ol,
H0IGbo3 3ws9399> HBgdmmblighgdrwo 3bMOwosb Mmommgme Bsbsfig®o s compare_sentences -Lozol

239053990 30603900 GHJuBHO. oL FEOMBL  s5EYOBML  JLodsBoLbo  LOEYZo-Fobomgdol  BHgJuEmsb
abogLigdol 3MMmEgbGo. 890y Fowgdmwo dgwrpgool LsdMswmmo 5ybl Jgusdsdolo mGmo GaduGol
5dmbgq30L 3G 395G L.

249630bomo str_similarity-ol 5¢rgm®0mdo s Gsbls s bbgs seam®0mdgdls mMob 4oblbgoggds:

3OLYdMAL  M58¢gb0dg Yz9wsHg @EbMmdowo oML  SEamGomdo, gobgobowmm  Msdgbodg
Jomsbo:

o soundex-ol sEMGOMT0 53969M0MHJOL MMbboTbs JmEL Lo@yzol FoMdmmgdol Logwydzguby.
d9Lods00LO SEMMOmTo Fg0dEgds 59mYygbgdvee 0dbsl Mo boEygzol FgboaMmgdwsE, Moms sY0boIL
oo AbgogLgds. gl Fgodwrgds dog0sb 259mbogao 0gml ds8ob, MmEs 3330MmYds 0bxMMIsgool dmdogds
01653 9mbo3gdms 85H530, 96 BHIJuEHWO Bo0Ed0, JoBLEIMIIOO’ 01¢) 39990, ToROEOMO, JMBIMYE WYl
Lobgeol, HMAgEos, Hmymms Hobo, dggmdom sGob bmwdy hsfigMowo.
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e c¢gijkgqsxz=2

e d,t=3
e 1=4

e m,n=5
e r=6

4. 899099 84969305 9990L 9MMbs0MO [rabol sLMmgdL GH9gduEdo s Feol 306H3gol QoMS Y39eal.

5. LodMEMM 5dMMBIOL 30M3ge 4 d50EHL, I93LgdvYel 0-gdom, 00 99dmbgz935d0 Mvy JOPYIVIO JMEO
4 05039 bsgrgdos.

select soundex('Technical'); from dual --7252

select soundex('Thechnical'); from dual; --7252

select soundex('Technical'); from dual --7252

select soundex('Technital'); from dual; --7253

0550 dgbsdsdobo  samMomdo  A396mM30L MM EH0TowMH0s,  Moysb Bzgbl  dgdombggzsdo
©5dmbg930L 3OHME3gbEH0s 3600369eM3560 s 565 MOMB000 35bIb0, Lo 96 MO LoEY3s JOHMBIOMO® HPIOL
96 56s. JomdgBgl, OHmA Jgg300m ImyYzs60@0 odwomo soundex 5EMOOMIOLMZOL 56 sMOL dbyogLo,
B39630L 30 MOMJIol 0IbEHWMO MBS 0gmU, beagrem Fomo ALyegLYds b odmbs@mwo ogml 3mb3MgEwMw
36396@gdd0.

select soundex('Georgia') from dual; -- G620

select soundex('Georgian') from dual; -- G625

5053006MMMo@ Fglsdsdolio sErgm®omdo 396 3w985mdL obsogdslimsb gMmosbs:

select soundex('Georgian Technical University'); from dual -- G625

select soundex('Georgia') from dual; -- G620

select soundex('Georgian Technical University'); from dual -- G625
Gheorgian') from dual; -- G620

select soundex('Georgian Technical University'); from dual -- G625

select soundex('Thechnical'); from dual; -- 7252

o jaro similarity 5ol m® LEGMogmbl dmmol uyoglgdol Lsbmdo. dowgdrero 360d36gEmds 0-sb 1-
90099, Bssg 1 Bodbsgl O™ BHgduBgdo 0IBEHWM0s, bmem 0 608bsgl MM 56 SMOLGIMBL sMBsoMo Abogligds
LEO0Jmbgdl dmMob.

select soundex

X
X
X
X

0, if m=0
Jaro similarity = 1( m.oom. o om-— t) for ml—0
3 |51‘ I |52| S om ) o

Loo(3:
— m oMoy gbl LoddMEMYdOL EoIMNHZY39d0L Mom@Ybmdsls;
— t 560l BHOBLENDOE0s, guss sTMb3zgMWo LOTOMWMYOOL MIMEIbMdOL Bobgzs@o mMogzg
399bGTo (356Lbge39dvo MBIzt ™MdOm);
- |s1] > [s2]| - s1 s s2 BygduBgdob Loa®dygdos;

o Jaro_winkler-ol 3Las3bgdol sEoymGomdo GOl LEGHMOJMbBIdOL Algoglgdol LsBmdo, GMIgwos
DmIogl ®9sdGHoMgdol Fsbdowl m® bEH®OoJmbl JmMob. jaro-winkler 353l jaro-U. mMogg A5bsLb3s390L,
MHmEabsg Mo LEHM®oJmbob 3Mgxodlo gdmbgggs. Jaro_winkler-ol dbasgligds 0ygbgdl 3Mgg3odlol dsld@sol
P, O™M3gog 0dwgzs RO BMLE  Jobvgbl, GmEILsg  LEHMOJMbIIL sz LsgHmm  3Mgzodlo
2306LsBP3HMo JogdLlodoe@o Log™Mdoo.

Sw=S§j+P*L*(1-5j)

Loo:
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— §j 560l jaro - Is 9900930
—  Sw 60U jaro- winkler -ols 890920
— P 35583 50v6Hmdob Bosg@em®o (0.1 default)
— L 560l ©sdobggmeo 36gg0duol Log®dg dsgdliodwmd 4 Loddmenmdy
0og.: 2.1
select UTL_MATCH .jaro_winkler('Georgian','Georgian') from dual; -- 7
0090 2.2
select UTL_MATCH.jaro_winkler('GEORGIAN','Georgian') from dual; -- 0.47
0op.: 2.3
select UTL_MATCH.jaro_winkler('it is unbearables','unbearable') from dual;
- 079
0op.: 2.4
select UTL_MATCH jaro_winkler('it isunbearables','unbearable’) from dual;
--0.80
009.: 2.5
select UTL_MATCH.jaro_winkler('it is Jeorgian University','Georgian') from dual; -- 0.57
d9L5BoT0BO SEYMOOMT0 396 sbgbl 00 g0l FmEgdsl Mog B39b 33F0MIBY, Moy MMBEE sGOL
“Key Sensitive” @s s653bmem. Lfim®go sdo@md 89349960, b3gbo seram@omdo str_similarity.
Str_similarity sbggbl dLgogLbgdol 3Hm3gbGOL ©sdMHMBIBL. ol 04gbgdl jaro_winkler-ol segym®ocaU,
05358 dbMermE 08 99dmbggzsdo, HMmEILsg dglsdsdolo sEaMMmOMIOL sdMWBIdMEo Fgga0 Folsrmgdos

B39b0 59mEsbolimgol.
create or replace function str_similarity(p_sms_text in varchar2, p_key in varchar2)
RETURN number is
v_sms_text varchar2(2000);
v_key varchar2(2000);
v_segment varchar2(2000);
v_key_segment varchar2(2000);
vV_sms_text_count number(10);
v_key_text_count number(10);
v_diff number(10);
v_match_percent number(3, 2);
v_segment_match_percent number(3, 2);
v_max_loop number(10);
v_max_loop2 number(10);
v_half match number(1);
begin
v_match_percent =0;
v_sms_text := UPPER(regexp_replace(p_sms_text,
‘[:space:])",
")
v_key := UPPER(regexp_replace(p_key,
"[[:space:]]*,
");

DBMS_OUTPUT.PUT_LINE ('1");

if (p_sms_text is null) then
v_match_percent:= 0;

end if;

if (p_sms_text is not null) then
DBMS_OUTPUT.PUT_LINE ('2";
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v_sms_text_count := length(v_sms_text);

v_key_text_count := length(v_key);

v_diff := v_sms_text_count - v_key_text_count;
v_match_percent =0;

v_half match =0;

v_max_loop2 := ROUND(v_key_text_count/2 - 1);

if (v_key_text_count > 2) then
DBMS_OUTPUT.PUT_LINE ('3");
foriin1..v_max_loop2 loop
v_key_segment:= SUBSTR(v_key,
1,
ROUND(v_key_text_count /2 + 1));
DBMS_OUTPUT.PUT_LINE ('v_sms_text');
DBMS_OUTPUT.PUT_LINE (v_sms_text);
DBMS_OUTPUT.PUT_LINE ('v_key_segment');
DBMS_OUTPUT.PUT_LINE (v_key_segment);
DBMS_OUTPUT.PUT_LINE ('INSTR(v_sms_text, v_key_segment)');
DBMS_OUTPUT.PUT_LINE (INSTR(v_sms_text, v_key_segment));
if INSTR(v_sms_text, v_key segment) > 0) then
v_half match:=1;
DBMS_OUTPUT.PUT_LINE (v_half match);
EXIT;
end if;
end loop;
else
if (INSTR(v_sms_text, v_key) > 0) then
v_half match:=1;
end if;
end if;
if (v_half_match = 1) then
if (v_diff = 0) then
v_match_percent:= UTL_MATCH.jaro_winkler(v_sms_text,
v_key);
end if;
if (v_diff < 0 and v_sms_text_count > v_key text_count/ 2) then
v_match_percent:= UTL. MATCH.jaro_winkler(v_sms_text,
v_key);
end if;
if (v_diff < 0 and v_sms_text_count < v_key_text_count/ 2) then
v_match_percent:= 0;
end if;
if (v_diff > 0) then
if (v_diff <= 2) then
if INSTR(v_sms_text, v_key) > 0) then
v_match_percent:= 1;

else
v_match_percent:= UTL_MATCH.jaro_winkler(v_sms_text,
v_key);
end if;
else

for extra_symbols_count in 0 .. 2 loop
v_max_loop:= (v_sms_text_count - (v_key_text_count + extra_symbols_count)) + 1;
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foriin1..v_max_loop loop
v_segment:= SUBSTR(v_sms_text,
i,
v_key_text_count + extra_symbols_count);
DBMS_OUTPUT.put_line(v_segment);
v_segment_match_percent:= UTL_MATCH.jaro_winkler(v_segment,
v_key);
if (v_segment_match_percent > v_match_percent) then
v_match_percent:= v_segment_match_percent;
end if;
end loop;
end loop;
end if;
end if;
else
v_match_percent:= 0;
end if;
end if;
return v_match_percent;
end;
str_similarity bodmeomm 99090L JoLowgdo® ool 899y doxOL:

str_similarity-U 2500593995 60 350539360 G9duGo textl s Lsdogdm LoEY3s-35Lowgdo.

o0 text]l 6ol null, 35806 sdmbzg30L 3OMEgbEHO 93GMI>GNMMs© S¢0U 1.

1.1. 079 25L50qdoL Loa®Adg 3gEH0s 2-BYg s PolvgdolL 2oM 33909 bgadab@L 3063 56 FgoEogL textl, dsdob
363960 53GHMBoGH¥IM5© bgds 0 -0l GHemo. gobomgdol gadgh@ol Logmadgl 30m3moo golivmgdol LogMdol
BobgzomUL +1, beagwem Gglisdsdol byadgb@l 3o omm 9300l gosbsEgergdoom 300Mqdm. 5649 Boy.: ) gols®gdos
smsoff, 35906 domgdwo bgydgb@gdo 0gbgds smso,msof,soff. 03¢ 53 bsdo LgadgbEHowsb 39MEIMMOL 3mgbs 39
dmbgmbs text1-8o, 85d0b 3Grm39bG0 046905 0.

099 1.1.-0b 303 HoM3sEHqd00 dmbs, 56v9 dmbs MHmIgerodg byydgb@Eol sdmbgggs, dsdob:

1.2. 099 39000m3990 G9gdu@ob Loa®madg GHMEr0s Fobomgdol LogMdgl, 35806 30300 ELTMb3zg3z0L
36m396@L (jaro_winkler);

1.3. 009 3009m 39990 GHgduEOL LogMdg gobomgdol LoaMdgBy bogagdos, s ®sd dob babgzstbg dgE 0o,
05306 30003@0m sdmMbzg30L 3HM 396G L (jaro_winkler);

1.4. 09 35008398990 GaduGol bogMdg gobomgdol LogMdol bobgzstbg bs3wmgdos, 8506 3Gmizgbdo
&M05 0-0U;

15. 0 2500m3909o  Ggdudol boa®mdg asbosmqdol LogMdgbg dgBos Toduodmd sLadggdo 2
LOTIMEMPO s O LOMEPs FJoEI3L AOLOMYOL, 3580b 3OM396GO GMeEros 1-0U;

1.6. v 2500039090 Ggdudol Loa®mdg asbosmadol LogMdgbg dgBos ToduodMd sLadggdo 2
LOABMELWMMO s Ol LOWEOE 56 Fo393L FoldwgdL, Jsd0b 30m3wom sTMblzg30L 3OMEIBAL (jaro_winkler);

1.7. 00 490000399990 3gduEH0ob Loamdg gobomgdol LoaMdgbg dg@0s 3oMg OLEFZgd0 2 LOTdMEM™O,
05906 dgbsdsdol GgduBL 3ymxm bgadgh@gdsw (30M39w M0B0 300gdM Fobowgdol Loa®dol dgmbyg igydgbdgdl
§obomgdom, 899y 300900 25Lswgdol LogMdgl +1 bLog®Mdolb ddmbg LgadgbEgdL Fobsgurgdoom, brmwm degmls
300900 23b5gd0L LogMmdgl +2 LogMdol ddmbg Lgadgb@EHgdl Fobsggdom) s MommgnmEo bgadgbEolomgol
2350300 30HM3963GH00056 300gdm Fodulodmal.

393500560mm B39b0 seam®omdols s soundex-ob JogM dMWH6IdMo 35Lwbgdo ghmLs s 00539
39053500 9dLEHobL dgdmbgggsdo:

select soundex('Georgia') from dual; -- G620

select soundex('Georgian') from dual; -- G625
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select str_similarity('Georgia','Georgian') from dual; -- 0.97

soundex-oll dobggom 'Georgia' o 'Georgian' LoEY39d0 FVIOIEMBOM o6 G056 AuogLgdo, Bzgbo
5¢M®0mdol JobgE30m 30 sTMHZ3s sMOL 97%.

3935056000 B3960 seram®omdols s Jaro_Winkler-ob 8096 ©sd6¥969809o 3sbw9bgdo gembs s 00539
39053500 9dLEHobL dgdmbgggsdo:

(399m30949gbmo dop.: 2.1)

select UTL_MATCH .jaro_winkler('Georgian','Georgian') from dual; -- 7

select UTL_MATCH.jaro_winkler('GEORGIAN','Georgian') from dual; -- 0.47

select str_ similarity ('Georgian','Georgian') from dual; -- /

select str_ similarity (‘GEORGIAN','Georgian') from dual; -- 7

(399m3094gbmo dog,.: 2.2)

select UTL_MATCH.jaro_winkler('GEORGIAN','Georgian') from dual; -- 0.47

select str_ similarity ('GEORGIAN','Georgian') from dual; -- 7

(399m30949gbmo Bop.: 2.3)

select UTL_MATCH.jaro_winkler('it is unbearables','unbearable') from dual; --0.79

select str_ similarity ('it is unbearables','unbearable’) from dual; -- /

(399m3094gbmo Bop.: 2.4)

select UTL_MATCH.jaro_winkler('it isunbearables','unbearable’) from dual; --0.80

select str_ similarity ('it isunbearables','unbearable') from dual; -- 7

(399m3099gbmo dog,.: 2.5)

select UTL_MATCH.jaro_winkler('it is Jeorgian University','Georgian') from dual; -- 0.57

select str_ similarity ('it is Jeorgian University','Georgian') from dual; -- 0.92

3. slizgbo

6900L30gM0 58MEbOL Yool FMguo Fgbodergdgaos Lbgasbbgs doamaol s®bgzs s dsdmygbgds,
000035005 MMmIgeo Imghagds B39bL dmmbmgbadl yzgmsbyg dg@e. B3gbo sBGH0m ©oldmwo 3GMMmdgdol
2393FM0L gHmMIMH™O bo3gmgbm aBs FobdobmMo oLfaguss s 999ga0 Tolo EobTsMgd0m FoMgdvyEwo
390093900 LMo  4s9myggbgds. GHaduBHIdoL oM YdOL Bz960 seam®omdo 30 Lsdwgogdsl a35d¢g3L
9030000 M3G0ToMEOO s B396mM30L 353059MBOMGOIEO 35LbIdO.

ot gMo¢®s — References :

1. Jaro and Jaro-Winkler similarity Jaro and Jaro-Winkler similarity - GeeksforGeeks

2. The Soundex Algorithm (blackwasp.co.uk)

3. Papavadze Sopiko (2020). Use of Machine Learning in Educational Institutions. Transact. of GTU.
Automated Control Systems - N1(30), pp.124-130

REVIEW AND PROCESS THE RESULTS OF EXAMS

IN EDUCATIONAL INSTITUTIONS

Papavadze Sopiko
sopopapavadze@yahoo.com

Georgian Technical University
Summary

The project on constructing pupils’ computer-based online monitoring system is discussed. Is described one
of the processes that will make it easier for teachers to manage the learning process and assist students in development
and advancement. Accordingly, the problem is posed and the way to solve it is shown. Machine learning and a text

comparison algorithm created by us are used to solve the problems.
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BsBmysodgds 3o ghm-gmmo 360d3bgemgsbo 3MmEglbos do3mmbgMzolmwmo sddodgddm®sdo. LobEgdol
LsdmTogam 2963015650, I 0B 93 LEDBZMIOLS S B30 WMROIMEM ©J3MI3MBOEOsDYS VIBIBIdWYEO.
00 36m3qbgdolmzol dmdbowo doymdss Mgty mMogbEoMgdmmo obsobo (DDD), Gmdgwog msgobo
doM0mo0 36M06303980m, MmO096E0MdMos d0BbYL IMmbM3zbsBy.
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<
€
2
2
=
=
-
3
g
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LoOMMEggdol  Jobgsegzs, LobGHIIol  EOLEMOdMEFOYWMDdS  LodmErmm  xsddo  sIMYg
3065 JuMBL 2300535BMBL, OHMAMEOIGOOGY:

o LobBgdob 3MI3Mb9gBEJOOL sTIMM30EYOMBs. (b3S 3:83MbgDEJOOLOYE sTM30EIdEsE T9Jdbs,
29630050905, d0fmgdol dglodegdErmds)

o LobBHIAOL  TmJboEMds  MMYMOEF  35BoMS  FZWOWGdJOOL  FodsMm, g3y LEBMBIIW M  BsBIO™
dmbm3zbgdol gohgbols Jodston.

® 3093mbgbEHIdOL JotEH0350 06BHJHM0MIdsMd (Lb3s@olbgs Lol dsdo).

® 99503960 s 53305BMMO BHLWOLYOOL M3EHO0TsWMHO FbToMgds.

® $9d6mma0gd0l 0o  sxbMLGHOMOHMBdS  (MomMmgMwo  3md3mbgbGHol  FHowdo Lbgoolbgs,
33035 MH0 39d6mema0g30L godmygbgdols dglodergdermds s 3500 Mol vbogg®lsw Mo 30mdmbozsgools
296L5BEZMOL TgLodmgdELIMBY).

® 3m33mb9bEH7d0L Fg(33c0l, 49630M509d0L s sberom BsbsE3EgdoL Tglodmgdmds.

¢ bLoliBgdob Foseno LoaMmEbEOolwbsMOsbmds (MmEgbsa LoLEgdsdo gogloMoads boMzgbo, LolEgdol
dbmmme 00 bsfoamdo bogds Bsgzsm©bs, Loog 3MHMdYdss, LoLEIoL ©IbsMhgbo Basfomo gsbsg@dmdl
360 MdgIm© BBJ30MmbocMmgdL).

o LobBHYAoL  3MI3MBYBEHJOOL OMAMOE 390G M0, 51939 3IMOOBMBGHMMMO  TobdEHedoMmgdOL
39850 gIMDS, 00 IEZ0MMZ0L 30MMdJBT0. 390G ToLTBO00MYdS wEolbdmdL MglrGLgdOL
9969% 9963l Immbmgbol dobgwzom 3mb3MgEwo ghHmo JozmMmbyM3zoLobsmM30L, bewm 3mMHoBMbEHIWMGo
3519 BHod0Mmgds  gmolbdmdl  Foeowo  EIGZ0MHM30L  3gMomEdo  J0zMMbgM30LgdoL  0bLEBLYdOL
351939006 gdL Immbmgbols dobggzom.

® 3mOH0DMBE MM ol8EHod0MgOOL 3O MEILA0 botxgdol Mm3EH0T0Bo30s.
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Q53900 codebase, 300 MBOHM ToMGH0305 ToLO s©Jds s FoMBI3s, gb 30 93GMB>EMo© 60TbsgL 0dols,
0 3BMYs300 EOHML s Bz960 LOLEYTs BoME0350 FoLOFIB0S SHOEPO YZIIM3IMIOOLMZOL).

e LoliBgdob 9gdbol 3Mmglol Fodbodowmmo ©IEIBEHMIWODBYds 2v9bEgdL TmMol (LoLEIIOL s39gds
d9Lodegdgos ImbEgl 35MomgErMo@ bbgssbbgs ambgdol dogh, GMIgwmsg g3 3mb3MgEwwo
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dobg300m 533MToGHOO BoldBHod0Mgds 15305Mm© OE Fsdmf3g39L FoMmBMaygbl, MHMIOL sEsdosbmMo
M9bOLom  ToOmzgs 9Mdegdgero  bgds, sdoGMI 530w gdgwos  JMbEHIobgmobogool  3M0bE03gd0l
999m@obs o 3md3mbg6EHYO0L 53BHMTGHYIMO MG 3ZJLEHMOMIOIOL FobloBMIMs. sdolomzol godmoygbgds oligmo
3995mma 0900, HmamMgdogss Docker, Kubernetes, Docker Swarm, ELK o Ubgs.
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3096035300l 303900 s Lo gdgdo.

® dmb539000 3obsd0odgztyermds (Data consistency): 0Jo@sb godmaobady, Mmd Database Per Service
doamdom, Mmommge LgM30LL 0s30L0 FMYY30IIJO BsbBs ozl @O gOHMO (396GHMO0BGOMEO
9mbo3gdmo Lo3930 56 5OLYOMBL, M0YEP0s IMb370MS GM0BMBOL s MSBT0TIZ3OYEMBdOL TgboMhmBIds.
Data consistency-b 99656Bbgds dozmmbg®zolwer sGJo@gd@®sdo gmm-ghm 3w9bsdndbEn® asdmf3zg3sL
§9600539bL o 5MgMmmO pattern 43b30gds HMIJEo3 58 3HMdEGIol dmy35Mm9d5d0 239bToMmgds. [2]

® OLAHMOdMEOMO  M3gMHOE00L  GHMBBIJG0MWmds:  FozMmbyMzoLyE  sHJo@gd@Msdo, ghmo
00Bbgl M39Mo30s FoMmBmagbowos HmymM Msdgbodg LgMHzoLol xsFFMEOO 2s9mdsbgds. 53 gdmbggzsdo,
09 Hdgewodg 306309GME 3m33mbgb@do dmbgds BvbombsmGmo BsgzsMm@bs, Mowwos Bmbsigdms
Lofgol damAscmgmdsdo EdOHNBIdOL 3MMmEgbol dgbgxdgb@o (Rollback). o0 3M®dgdol goeolsFMHges
33300905  3MMm3EqL-8969xgMd0L  Fgam@Gobs LobGgdsdo, 6 Lbgoolbgs 3m33mbgbEol dbMHowsb event
subscription ®md 396053006 N 05HMBOL 50Jds 56 ©I335MRM. 59 MM 339bToMgds Saga Pattern. [3]

d9-3 bobobby 9m3gdmos, ImbmEwomMmo ©s dozmmLgmzobwo  sMJodgddndol  Lobdgdgdol
0550mgd0, O3 38096G0 93103530006 bEgds 2bLL339dwO sOJoBIEHWIM0m MHYswobYder Back
End ULg®gobgdbg §3mds. dmbmomol d9dmbggzedo, Msdgbodg wmao3mmo gohmgmmo sbgymyowos
HMAMOH3 gHD0 InEosbo LyMzoLo, bmeom do3MHmbgHhzolgdol d90mbgg3580, MYO3YMHO OG0, d306MY
Bmdolb by30LgdOL boboom 435d3L FoHdm®agboo, HMIgEms GmMmolb 3mdbozsios ¥boggMLowMMo sGbdOL
Losdmogdom bgds.

0b6gm®s30m@0 LobE ol sbseroBol 3Mmigldo, LolEgdol LmMo sOJo@qd@Mob 4oblsbEgMms gMm-
9O 39605996GHWO 2o9m)3935L HoMmBmowaqbl. o s 3MB3EgJby® Lol dgddo, MHMIgEms FolTEHIdYOO
©5 3bJEombocryHo Immbmzbgdol YmzguwO@oMms© 0BMmPIds S 033X Yds, dBIdMOZ5® 9930 gdgEO
bgds LobEYIoL EOLEMOdMEFOYMBOL F9dmEsbs, bmwm 3s@GoMs s JoMEH03 LoLEJIGdT0, HMIWIdOEG SO
296030056 HBAoH BMbI30Mmbocr® s OGHZMMZ0L TBOOZ (339¢Jd5MBL, IMBMEOMNMMO sHJoGgd@IMol
3065@gbt0900 15305ME EOE 3MIBMOEGL 0dEY3s.
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MANAGEMENT OF INFORMATION SYSTEMS ARCHITECTURE BASED ON
DISTRIBUTION AND MONOLITHIC SOLUTIONS

Sopiko Kobulashvili, Ekaterine Turkia

Georgian Technical University
Summary

Planning the architecture of information systems relevant to the dimensions and development of business
processes of the organization is one of the most important and crucial problem which becomes more and more urgent
nowadays. Proper architecture of the information systems is the basis for smooth operation of the organization's
business processes, while helping to minimize complexity and inheritance problems of the information systems. The
paper discusses the important issues of proper determination of the information systems in the design planning and
system building process. In this regard, modern approaches of distribution system architecture are presented on the
example of "Microservices" architecture and there are described its fundamental differences compared to the system
with "Monolithic" architecture. Aspects of the advantages, difficulties and complexity of distribution systems are
analyzed. The role of in-depth analysis of architectural solutions in the system design phase and the advantages of
using modern approaches to avoid future problems in system design are presented.
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LobGgdgodo.

30030993Hmgdols s 3m330EgOo Jugegdol Goabzol s Tobd@sdgdol BMEsD, Jugewmedo o
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HgbOLO 0bRMOTs300Ls s JugEol MLsROMbMYdIOL o330l MBMMBlgELoyme3s.
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0mBBgEOL 99(3g3900! 30096 LERMMbOL doesh sbgzgfioo GHodos. 35369 3m©o 96 LobEgdol LobmbEggdo
3959094gbgds  Lodmermm  faM@GHowgdol  olibgdmabgdolomgol. 8s3bg 3mom o0bgogomgdmmo Lol@gds
3bmO309wgdl 3:03mb0 39300l dGIBOOLS S JMBEGMM®OL & & 3 LYMH3gM ML Ls3MImbosaom sGbol Internet
Remote Chat (IRC) o6 HTTP s65{gbol (3HmEHm3merol) 258mygbgdom ©s omgdl d@Mdsbgdgdl Ladobbg
L9gM39690Dg 93HJ3900L TglolOmMgdEsE, 96 IsD0sBIOL MOMBOM Fosol. 3MB3MOsGH0Mmo  Jugmwols
MHgbOLYIOL 9BIJBHOIO LOEIZIE 933500 LogMHMbYadOLASE Mbs 939w ml  s0bxoEMIdIMWwo
LolEgdgdolL s0mbmds 9@ g30L WofYgds9Y.

0mBbBgEH0m 06530300900 LoLEBgdob 2sdm3egbol 9839dGHwIMHO ABs 5MOL d & 3 SMBOL oxzOJLOMYDdS S
Q0EM335 393H930L ofiYgde0Y. 535Lmsb, d & 3 5MHGIOL 50MBIBHOLSL SOLYIMOL FGMszseo d60d3zbgEMgzs60
309mf3930.  Fog9000©, M53®ALBIYGOL  F9Mde0s0d  MYYMWSMs© dga3owmb ¥ & 3 bgMggMol
doLFoMH 0 96 48M0Yygbmb LgMz9MOL BHEMx0I0L 4ooT0LTMMGDS. oM 530y, d & 3 sMbgdo 0ygbgdl HTTP
36 HTTPS 256509lgdl, sd0@EHma Hmwero begds 8smo 250mymas Dmaso 390 — GMog3030bgsb.

0mEb9BHOL LogMmbol 9539d@GM0 250m3wgbs dmombmgl os Jugerol go®mgdml s 0bgm®mTsgool
LgH30LOL EYEGHIME 4539050, Jugarol Moz dbG030 dMboEHMMObyOlL MMABODYd, Fosowgdols boliEgdol
9mboGH™M®0bal, MgglBMol dmbo@mMmobal. ymzguogzg BgdmmJdwmwo sOHMEgdlL s 593060 Ol FmIbIsMgdOl
LoBEJIL s MoMYMBoMOE dmddggdl dob FoMdomdsBY. 5oL godm BMYOgOHMO 3835605 oMl 5TBMBL
Lomsbom 3OmEBowol ImdlsbrMgdsty. 3bsos, o, ghmol dbMo3, Mbws ©sobzgfiml dgmsezsbgdmwo
00dBobmEgds, Fop®sd, Tgmegl dbGMog, Mbs 050wl 3mI3s609d0L  3sbbolidygdEMds  Ls3MMSGO
L5gdd0sbmdOL JoToMo.

390m0035B9dMwo  doamds  oblbgeggds  dMEBYBHOL  Log®mbol  3sdm3zwgbol  GGMooEowo
090m©gdoLasb. 0go Jugwol o@®odMEIB0©E  (LgbbmMgdo) dorgdwo 0bxgmMdsgool  sdmygbgdom
330JLOMGOL 5bMTo M J39350. IgMEL F9mdE0s odMageobml dmEbYEOL LHFMPHYJIOL sbocro EH039d0
399d@os 450 IxmdLML dobo LoBMLEg B3zgbL doge Fgdwdaggdyeos sbMTo0gdBy IxMAbgdEo

1 Beadbigdo - oBEIEBYE - Beao BeahBBHBo Fordmsaghls 3Hmy®adal, 600903 oMM 560l ©YIBgdEo dubgzgMm3wol/mdogd@ol
3003099BgO dmfgmdow™dsdo, Mo ©sd653s39L/dmMMGHTMJdgol Lodrsegdsl 59wyl sz0MMLYdYEo 3MB30v)B MOl MlmELgdOl
3994969000, goliBvganml 3sM339w9co JogYdgdo. 35390930l gl LEbYMBS MOZoLO 3HMYMETIO0m 530MY1gd9b 3330 EHIMYdOL O
om@9bmdL, GMIgEwms MHYLMEOLYdLSE 99y 09969096  30dgMTgHI30L  3MMMEOBOMYBOLMZOL, SBg3g HU3sTOL  gologbogboc,
33030600m30L s bbgs 35369 Jdggdolmzgol. Abasglo babol Jugwrgdo Fo®Bmaghgb sGowgRdWIHO 353MHMdOL MdOYIEJOLSES;
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3¢0MO0mM30. MHMIWOL Loggdzgw b3 9330905 3963LsBO3MM®M d & 3 byM3zgMoL IP dobsds®mo, 35380M0L
©OHM 5 353006MJOOL MHoMEYBMdS, slg3zg bb3s 3s65dgEHMmgdO.

99b3960096G M  39M8mTo, GJoEH EOH™MIo Jugeol LYbLmMgdom FM3M39gdMEo 0bxrM®MTs30s
53Lgds  dmbozgdms d5Bsdo (ADB). ADB 0bsbogl 9mboggdgdl, ®mdwgdos 0m3mggdnywmos Jugado
2394909090 6535000056, HMymM 3 bea®dsmEo, obg sbmdserMMo GMoxgo3ol dgdmbggzsdo.

06830306900 LolEJTs FOWMBL )35300MEIL O & 3 LMZ9OL JgE930L dMs6gdOL Jolowgds®, d
& 3 byM39M9gdHg Tglodsdolo Los 3gMOMPYIWO® bIBEYDds. 58 MU, d & 3 5ObO (36MdOW0/3M3MWsBHEWo
3mOEgo0b o33 0Ygbgdl MBMMm 5¢5¢o bmdmol dgmby, 9gdmbggzom dgMbgwyce 3mMEHIOL s 594sEodgdL
393906L 306033 gPmo d & 3 bgbooom. sdo@mad dmEbgBHOL 993 93900L 9B9IGHVIMO® IBEM3IZOL JOM-gMH™O
39000 5oL d & 3 bHZOHMD Lo3MIMB03Zo3E0M SGHOL sMOLIBIF0MJdMEO 35380MHOL Wsx30JLOMYds s Jobo
Q0335 85659, Lobsd 85369 3m©Om 06RO EOMYdMEBs 3MB30MEIMHTS 56 Fmobobs Bzgb Lolidgdsbyg GgB93s.

M3Mom@ HMAMO bgds 8 & 3 bYM3gH b Lozmdmbozsgom sGBOL gsdmzwgbs? B39b 9300353900
9035, HMAWOL 5GLOL hsBMYsEI0d9dL J399Mm 393090000 JOMY3IMO 5ERMOHOMTOL Lsboo.

Jugedo Bs89bgdmeo 3HMaMsdmeo ImEEo 0m3eol 8mdbdsmgderol dogh 496339 byM3zoLmsb
30™dol Lobdomgl (CNTI), HmIgeog 393000 Yds Lsdobby LoLEJIL s 5EIMYPIL Tob  BEZOHVYE
36003690 Mdsbmsb. vy CNTI 8608369 mds »ag®m 50005, 30000 HBO35M0, U BMEIEO A5SOL 909
Log3gbw®BY. 53 LoggbMMBY 040 5EIMHJIL OMOL 0BEINZoW QobbMEE0gEGdMEo J53doMolsmgol (RATD),
MH™Igbsg 9g3b 09039 Lsdobby IP dobsds®omo, 3530060l LsdMswm OMOL 0bEIMZsom, GMIgEos
2399m0m3wgds ymgger T frymdo (RATD emol T 06¢g®3se0 a0bgds Lob@gdol dslid@sdgdol dobgpgom).
59 MML 250m0m3gds 3953806MH0L MMOL 063HIM3500EB BEHBPIOGH™MEO gosbMs 0dsgg Lsdobby IP
doL53sH b B0dsmrmgdsdo T frymbg dg@o bbob go6dsgemdsdo (SCTTI) s vy 3o3806H0OL MMOL 0bEHIMZse0
39309, 3000609 (RATD), 85906 LoggodMocos, Hed Tgbodsdolo GHMSx030 56 sHOL d & 3 sGBOL LEBHIbIGEHWWO
&©533030. BobsBo 2 5639698L 353806l LOLIOMYFIOL QobsFoGdLS S BHH9R03Z0L 39380M0L (303¢gdL JmMOU,
H0Imgdog LogsMmomOmE 0 & 3 9Mbgdos. dMEIML, 0w drmEob bygIzm ¥ & 3 sObMb 3sg3doMol Lobdoty
2390053560d9dL B3HYYE 3603369 @dL, IMIbTsMgdol dglodsdolo sd@03mds JEobOROEFOMEIdS MMYMEM3

9bmdseMo Ji939.
P3Gy

0bgmGaxzool

393G3P> Bolihgdsdo dydm3Gol

>0dmByb>

0bgm®dsgool
Bgbabgy

Bsb. 2 3539060 Lob3oMmggdols 356sfoggdslss s GMsg030L 3938060l (303¢gdl dmMols

513360 Laboo dgodergds 00g3sL, HMA: Jomswro IHsEYMBEOL Loobxrgm®mTszom LobEgdgdol Misghom-
bmgdol boLEgdol MIxmdILos 3Jmbogl 3mId0boMgdMwo LEMVIEGMMs. 658Omddo  Igdmmsgsbydwewo
bgafig®mol s Jugagddo sbmIser0gdol s0dmbhgbol dgmmgdol bagMmo MHBOHMB39wYMBL 3MOIMOGH0MO
Loobgzm®mdogom  LobEGgdolb  SE3L  BMIMOE  30Mvbmo  TgBg39d0Lsb,  dlggg  Lbgs  Lobol
300960 0535LbIgd0LRS6. FoHdmpagbowo doymdol g539d@MOM™MdS 250mobs@gds 03530, GMA gbsdewgdgeos
50m36mdowo 0gbsls Imboermbywo msg3walibds ol gobbmMEogwgdsd).
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SOME ASPECTS OF INFORMATION SYSTEMS SECURITY

Besik Beridze
b.beridze@bsu.edu.ge
Georgian Technical University
Summary
The article presents an analysis of the security level of high alert information systems. Attack detection
systems based on behavioral anomaly detection methods are proposed. The paper discusses the identification
of infected systems in real time and explains the attack detection methodology based on anomalous behavior
profiles. A new approach is introduced, which involves the use of reports of imminent threats to high-alert
systems to detect attacks on information systems. The concept of risk management in information systems is

given. At the end of the paper, recommendations on network security are formulated and given.

3530l M3EBH0doB30s BsAgoEobm LgggMmdo
q3960 Bmdobodg, 30mMo B3bszsdy
chubinidze@gmail.com, ciurifxakadze@yahoo.com
LodoMmm39wmL G9dbozwmo wbogg®Lo@gdo
Mybody

396bomos  30myMmsdMwo  BOMblgwygmas LsdgoEobm  LRIOHML  LsdsMmms35.  3MMYMTOl
005605, 305MH39cL BTMYYse0dEIL BoMmm bggs Lbgoslbgs Lobol Lsdgoobm sfgligdmewgdgdol
FoOHmM30L  3MM39L0DY, JoLEgl sl 3Mod@ozmo Mbs®-B393900, 3ML3oGswemo Bgddmmol bsdgoozobm
©5f9Lgomgdgdol Boerm30l 3MMEglol Tglobgd. asdw9dgdreos BsdgEOEObm ©sfglgdmEgdgdol, MmymM3
3obsblmEmo  FoMrmzs, 939 353096@JOOL  MYROLEM309, F9IBIFOW IOl MmIEH0T0DsE0s Mabsdgmmazy
0bxm®s30mw0 GH9dbmemyoqdols gs8mygbgdom, sbslbosmgdveos: gobsblbydo 09bgxdgb@o, gjodms o
353096@mo  xaBoL dgbgxdgbGo (Bsy: Mmymm dmbEgl ™sbsdg®™m3zy $H9ddbmemmyogdol asdmygbgdoom
®3905GH09mdol  LobEgdol  aomdxmdgbgds, mMmEOobol  MMOL  dgdi0Mgds,  boMobbol  vfyzg@o
239999% Md9LYDS, XFMRBIMO FMTomdOL FoMHMZ9, 3MMYMSTMO MBEOWY639wYMa3oL 58mYggbgdol Lodwmswgdom).

1553356d0 BoBY39d0: K 963306 M3EBH0T0Ds(30, LoIYEOEODbM LBIOHML BosMr™M3s s JobO Fodxmdgligds.
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1. 8glsgsemo

2020 fiewol  sbofiyolbosb bmuwom 0dgmaigds, LoBMYsMIdMO30 XobOE30L  M3MY(390gbGH™,
Logo6290M LOE¥s30530. 3MMMbg0MMBOL (COVID-19) 35609000l B9 350mf3999e00 LogzMMbggdolL godm,
5053 3o0M0ofi305 9MHM36v9m0o 3053MMdJOOL Jogh 3MMYMILLIEO BMIGOOL JoBGMds, 39M3M® LMEOsWwMHO
O0LEBEMIOOLS s 3bEBHMMEOL Lbgsslbgs Bmdgdol gdmmgds. 93 Bod@Ts 30093 IOPBY AoL3s bobo
0056 MM LoFo®Omms  93¢MIdG0BYdIMo  LolGgds MMmIgEoi Tmobgbl bgdmo bsbligbgdo  xsdEHgdol
®3@030bozost [2].

L5390E0bM HglgdMEgdOl ToOMZs olibdmdl, 30039 M0gdo bd3MMbsEMm-E0sbmMLE03MGO
36m39L%bg 3MbGHOM@OL 9539JEH0565© 2oBbMGE0gmgdsL. s8obmMZoL sMmEOWgdYE0s Fobolfat asbolabrgzmml
doM0mMSO0 53M356900 s om0 TgliBrvyergdol ABgdo.

9M0-gM00  doM0moE  5dm3bs 9300w [oMdmgoaobmom 3003910 Xsbs3s, MHMIgEos
%x5605330L LobEIoL gOm-gMmo MIbodzbgwrmgsbglio Mymos, Mosbsl 30M39wo 53 9BI3DY bgds
505905608 306139050 3MBGHOIHO X9bwo3E30L LobBHYILMSB. sdoFMA sblszMMEMGdMwo d60d36gmmds
9603905 306H39e0 X9boE30L 39OLMbscol (3gbgxggdo, 9Jodgdo, gdmbgdo s ©.9.) 33508035300l
©mbal.  0obsdgdmgy  xobo30L  LobEgdol  BMbJgomboMgds  360dzbgwmgboss  @sTIM3oEIdMEO
3653bMEmE 153500MM, BobBLMMO s BoBHIM0sWMHO MHOLYGOOL MOE0MbIG 458mYgbgdsBy, sMsdgE
x50o330L  bggghmdo MUY  Loobgm®mdsgom  MLYOLYdYDYE.  X9BOE30L  WLLYdMYEdOL
bgwddegsbgargdl dgsbogmmaro, mMysbobogommwo ©s 93mbmdo®mo bobosmol 0bgm®mdszos bFoMmgdom
0559909930l d080bsMg s LsdMTsgzem bodd0sbMdOL sJaT30LsM30L, IFglgdMEgdoL Logddosbmdol
99%39dBHIO5 MOHR60BGdOLsmMZ0L.

05659900039 063mOTo30990 GHYJbmEmy0gdo bedmowgdel 335993l LOHYIEEE Yo353MbEHMME ™™
505 007 08 IO EObM WHFLYOMYDdST0 35:3096GJOOL 35BFOMGdS - B3MMBIMBOL MMM BsdoYO.
530Lm30L LoFoMmMs L3030 3MMAMTMWO YBMHMB3gWwYmgs HMIgEoE HBgdmom s0bodbrmer Inmbmgbgdl
90056 LobEBYdo FoMIMa30AJL s F9amMY3mM35HIOL 3MBEMMEOL FgdsboBTGROL. WI36IE WL sG>
9600 3OHMaGMs3s YBOHMB3gwymngl 53 3MMdEgIol FmMmY35M9dsL, LBb3slbgs F9JNMPYO0m. DOMMYGYO
0509960 00 ©IRvYI67dM0s d0DBBYLOL ToMmZol doBsby s bdot Fgdmbggzsdo 396 bgMbgds
0500 1sdg0Eobm bgghmbg Tmbygds. Gog 56 0dwgzs ™m3EH0ToBoMmIGdIME Tl ©o YOMHYMROMSE
9g99090L Mmame g 9969x396EDY 93M039 FglgdYgdoL boMolibol BaMdomgmds®y [1].

2. dot0050 bsfiogro

bgdmnm 50bodbmo 36MHMdEYTgOol 2oolsFMI® LogoMms gMmosbo dMszol, LobEgdol dgddbe.
MHm39woi3 MBHY639wymal 3OMBEGINOHO LsZoMHIIOL A5sFMOL M3EBH0T0BoEOsL. LobEGHTs BMLEI© b
93059530909l LsdgEoEobm bygOHML FMmmbMgbadl. sdobmgzol ghm-gHhmo 960936gcmzs60 God@Em™os
003b3sMgdgebg dmcgdmo 06EgORIoLO, HMIJEoE 3999530 gdL LobEgdolb 56 d3mEbg 3gMLMBswLsE 3o
005005L. LHmOH0 ©0Bs0bo, dmdbTs®mgdgwBg dmMmygdveo 0bEHgMEgoLo, Lbodwewgdsl sdwgal 5sd0sbL
36030500l FoOMZ0L 56 (320060l gotgdy dgdeml dolo Jommzgs. 0bGgMBgolol dgdwgy LolEYdol doMmomaso
5608619 gds5, ©M3dgb@ dGb3s.

BgdolidogMo JoMg MY OO  3OHMYMmTMEo YOO Mb3gymaolmgol, Mmdgwoi  gabobwMgds
©M329996@ 3619b35L, 0683:MT5300L Tgbsbzol 56 Fodmgesls, LsFoMmMs 50O Lo LoFoM™ 0bFMMT530oL
993065bogm. 93 Fgdombggzsdo  3OHMAM3oL  dsHBMMo  dbsmOL  BMBJ3ombomgdolmzol,  gbGowgdol
056mM30LmM30L, 39300MOLMZ0L S 0bRMMBs300L Tglobobo 39w gdolmzol LyFoMmm 0gbgds LolEgds 0ygbgdgl
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SQL Server [4], dsBol UgmgzgmBy odsOmwwo odbgds syMgmgg MSSQLHA 6Gmdgwog 9856EH0390b
0683mM5300L  F0IME3WOl OMYMOE @MIdO sg3g MBSO  Jugwl JmEOoL. dobo  Jodmygbgds
d9Lodgdg0s 390-3WdGBMMIOL 259mygbadomss, LogoMms Ldggoswm®o APIL, Gmdgwoz WEB-obmgol
2396303600 BBl LObIOMBOBIEOL Pom3gmadl MSSQL-LgGM396GBy [3], 3Mb3OMgEMe dgdombggzsdo o0yo
3530060©gd> PhpMyadmin-ol 3sHg0L @ Lobd®mbobozost 0390090L Microsoft SQL Server-ob s®lgdwgeno
03039 babgeols dmbg d5Hgdmsb s FbMOWgdMb. 390 3EOEGHBMMTOL BsGM3s 3MMmgdBdo Lodwowgdsl
0093399L 3e0gb@ by dmGgdMo 2o3bsEMm 3OHMEYYJE0. dmabToMYdIL Lodwgsemgds 9dbgds dmboizgdgdo
20900dobmb s 330098900 g0EBML BMdOEIHOL BodrsEGdOMS.

36MMaMm5dol 0b63gMHRgoLo Mog30L TBGMOZ sYMmBoEo MbEs 0gml MsdEgbodg 3MbJGgds© Mg dob
LodsMEH039L S 3Mb3MYEH0IoL Bsbgdls MmomMmgmer dmdbTsMmYdYEL. LoLEGIOL IMEYEgdsE R8s dmag39dL
L53w95¢gdsL, IM3obEObMm MHMEWgdOL s MBEGdIOOL  Fooboffogds.  dbodzbgarmgzsbglos dgdgyo
9 gdol s 3969mR0wgdgdolL Rsdmygsmwodgds: HgaoLEMmoE0s, 9dmbgdo, gdJodgdo s sbasm0dgdo (bsb. 1).

i B N Jada6n danan P BRI

Bsb.1. dosgsto dgbvy

o M930LFOO300L 356gwo gob3Mmm3zbowos 3530960l BsBsTo MYROLEGHMEOOLMZOL. MsbsddMMIgeds
HMIgbsg 593L 59 3569 Bg LMo 300MBs, IGHIW IO MBS SOHIOML 35:3096GOL 30650 VbBMOTS>305
5 00 EOHMObEYWo 3EAMToMgMdy, 300500 06xMEOHTo300L 45505MEH0390L 3060HM36980L 0IBE0BOEFOMYBL,
39L5degdgeo 046905 49saMKAIdS sOLYGdM 56 Lbgs Losgsdymamdo (LogOmm d5Bsdo), bmd 56 ogm
dolmero, 5 dEyMBoMmgmdoo dgoyzsbgl s Gs 0sRbmbom gomdzgl Lobewdo. ByMIsMgmdOL >©FHgms
39999030¢90L 9Jodgdl BmLEO 0sbMmBOL LTl s I39MHbIEMdOL LfmMo 3B Lgwsl. MgaoLEHMoEooL
QOO bgds 5309039 353095GJO0L 355 JdT0 4osbsfowgds, oG Brmoaz5MgdL 353096300l Fomgdols s
35539030 35obsfowgdol  3GMdmgdsl, MHmIgmwog byl  Fgmhygmdl gdmbgdl s 9Jodgdl  msgobo
350909 gdgdoL LMmMs© s 0bxMMIoMgdmws TgiMmergdsdo;

* 930b6g00Lm30L 2563703600 35690 QoBMEBOW0s 35WHEJB0. PMOMMGME 3ooGOBY dmbodzbom
399m@ob 0bxm®s30s 353096F0L, dolo I3MBsXMdOL s 353096GOLM30L §963mm3bowo LsBMTsgem
dobo@gdo 8900359963700 gLobgd. 0bgm™mTs30s 9Jobgdol glisbgd, Mo EMHML s M MBOm, Mo fodseo
005090065 3530953)U;

¢ 9J0dob 35690 FgsMmgdom 3MEgE0s. 9dodL 99deos 458m0dsbml, 80gdol EMHML sgodloMgdvIo
000 M3569mdOL Tgliobgd 0bxzmMTs(305. 33MBSMBOL 9ES3900. M5 EMOML o o9¢rgdo Joomm 35309635 s GO
©mbBom. 93 39bgedo saMmaM3g 399MmEOL  353096FHOL  LEIGMLO MG®Igwo gwgdgb@o od3l oMy o
0m353Hq0Eo H5mEIbmdom. Hol Jobgzomsa 9dodo 939090L LM osgbmBbl;

® 569003900l 35690  2963mm3boos  5EI0BOLEHMIE30CLMZ0L. oo  Fgd0se  OsYMSTOL
0b6gm®ds300L Jobg3z0m 93MmbEHMmMEMB 593500YMFBML LGHsEMLO. MsdEIbo 35309630, MHMIGE 353096
390 gdmsbo s gjodo 939ObsMdEs 96 33MMbsEMBL. G 8900359963 gd0 F0s©gd0bgl s M5 MBom.
5309039 dgbsdergdgeros 353096(3gd0L sMhgBol MmOl dgdmfidgds, v Msdgbo bboo oym ogo dsws@sdo.
0500 dgL53EgBWMBS 5§30 F00Mb LEWWO 0bBMMT>305 POMMYME MS65FIOMIGEDY s 3530963 BY.
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3. slizgbo

56509000039 068MmEOo309wo  Ggdbmemmaogdl oo OHM@o sd3zm Lodgoaobm Lygdmdo ©s
90535¢0d0 ImbogrmEbgenos 53 LRIOML »MBOHM 9GO Fob3005MYds. Ynggwogg gb byl dgHgmdl Hmame3
3960dm  LgdBHmOol  3OHMdYIZIOL  25oFMsl o  FsM30L  M3GH0T0DIFOSL,  SBgM3g  93MmbmIogmeo
000aM35MmgMdoL  godmbfimmgdslisg. 3oMommdgb, Hmd COVID-19-0l 990@amad wmdsww®o 93mbmdozol
by dobodwmd 2.5%-0g 99030MH©Yds, 80Ygbgdmeo BoMOwo 30 ©BEMYd0m BHOHOWOMb MELML
3050093L. xuOH™ 3 9gdmbggzsdo gl Mogbgzo 9godErgds Fom®MmToagl. 0dobmzol O™ s30M0EM™
93mbmdo30L  3M0Bolo LsFoMms Lodgoiobm bggOhml fob Fodmfgzs o FodmFMowo 3GMMdWIGdOOL
50m3969050  olobgs, 890amddo 30  yzgws  dgloderm  LGBGOHML  BIMOMEIMBOM, TFoMO  YoOFMo.
0683mM530vwo 3H9dbmemy0gdol Bser0EMmdom 30 GglsdegdgeE0s 50b0dbMEo 3OHMBEYTJIOL 255FMS S
3M0Bobob sMogds.
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5.

SOFTWARE FOR MEDICAL FIELD MANAGEMENT OPTIMIZATION
Chubinidze Levani, Pkhakadze Tsiuri

Georgian Technical University
Summary

Software for medical field management is discussed. The aim of the program is to provide the manager with
a broad vision of the management processes of different types of medical facilities, to give him / her practical skills
on the management process of medical facilities in the hospital sector. It covers financial management of medical
institutions, as well as patient registration, optimization of redistribution using modern information technologies,
characterized by: financial management, management of doctors and patients (e.g. how to improve the Operative
work system using modern technologies, reduce waiting time, continuous quality improvement, group Work

management, through the use of software).
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594BH0bmogdol 3sabod Mo 130L9d9gdoL Ms30lGdMmYdsMs sbsEroBO
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kapanadzegivi@gmail.com, lalitadarchiashvili@gmail.com, chachkhianizurabO8@gtu.ge
LodoMmM39wmb Ggdbozwyeo wbogzg®dLo@gdo
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1. Bgbsgsemo

5dBHobmogdl  d0939m3690056 . dgbgergg3zol  3gMHomwyer LobEgdsdo 09030 3gHom@do
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00005 gMdd0s. BoQdE0MO, 3-35gbEM3960 53E0bM0gdo FomdmJdbosh obgmliogyg 30MMsbagdls s
BAHMO0EIOL, OMAMOLE 3-35¢96GHMZ60 Wobmsbmogdo. s0bodbme xamxgdl FmEmol sOLYdMBIL sbg3Y
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000930 gds. 50bsB0Tb305, MMA 59EH0bM0IdOL MK sbol gegdgbEHms 130lgdgdL FmMob Asblbgs39ds MBGOM
033900609, 300009 sbMbMmoEOL gerqdnbEHadol M30Lgdsms FmMmOob.

d390mm §o63magbow0s 59EH0bm0gdols s Bomo bsgMmgdols dsabo@mMo m30Lgd9d0l dgsMgdomo
3bsEo%Bo.

2. 30600500 bsfogro

39BH0obmogdobs s 8500 BagPmgdol dogbo@mMo m30L9d9d0 MIMNSZMIBIE MI0IOos dsoo f-
999 GHOMbB7d0L 3meEgdE 030300l batolbby. sd@obmogdol oty 5f - 86g 93060 gds 6s s 6p IMggdom.
00305030fs 9e9996¢)g00oLysb aob6Lbgs39000 5dE0bmogdol 5f - gargd@OHmbryan Mgl 5Jgl bozdsmo oo
2568momds (~0,74). 9l ofi393L 5d3H0bmo©IdT0 MBGHM GO BsabodBo dBgdOL sBlgdML - 3500
3999 gdgos  5f  gwadH®mbgdo  Ho®dmzoyaobmm  Hmam®E  dwogh  wm3sobBgdwbo  (HMmAmE;
00d3050md0f)s 9e99g639080), 96 3mmgdEoz30BoMmadwbo (MM 3060l xamnol gugdgbdgddo).

39BH0obmogdol x3Mndo MRBOHM oMo M0gomo bmdMol gegdgbh@gdbg 3oaligeolsl magl 0Bgbl 9.§.
»9JB0bMmoMMo 99303935, 96wy LbgsbooMs MmI 3mdzom, s@GMIoL IMbGHOL  goob®s ofjgggl 5f -
999 GHOMbMo IHob Mool d993oMgdsl, Mobsg 3039sgsmm 55 - 9ergdGmmbgdol 3mwgdE030BsEoolaggb.
5f-860L GooLoL Rsy 898356905 5G™d053mc0olo 856dowol dy_,, 6559350y wommb® ¢Mms6do GHmeos
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ANALYSIS OF MAGNETIC PROPERTIES OF ACTINIDES
Givi Kapanadze, Lalita darchiashvili, Zurab Chackhiani

kapanadzegivi@gmail.com, lalitadarchiashvili@gmail.com, chachkhianizurabO8 @gtu.ge
Georgian Technical University
Summary
A comparative analysis of the structural state and magnetic properties of actinieds is presented. It is shown,
that degree of f electrons collectivization significantly determines the magnetic properties of actinides and their
compounds. In the actinides with the high atomic number ,actinide compression" is revealed due to the decrease in
the radius of 5f electron layer, which leads to the formation of electrons collectivization. The contribution of
temperature, critical atomic spacing and structural state to the formation and modification of the magnetic properties

of actinides is analyzed.

20035 - PHYSICS — PH3HKA

YIEJBHAS CITETHUOUYECKAA TEILIOEMKOCTbD

l'oprommaze Anexcangpe, llepoase Xaryna, Jlapunamsunu JlaauTa

I'pysunckuit Texunueckuil YHUBepcuUTeT
Pestome

Ha 3HaveHMe ymenbHOH TeIJIOEMKOCTH BIMAeT TeMIlepaTypa BeLIeCTBA M [pyrHe TepMOAMHAMHUYECKHe
mapaMeTpsl. YJenbHas TEIUIOEMKOCTh IIPH IIOCTOSIHHOM JaBJ€HUU U IIPU IIOCTOSHHOM 0OBbeMe, BOOOIe roBOps,
pa3Iu4HEL. Tena0eMKOoCTh — 3TO (U3MYecKas BeJIWYWHA, OIpefessieMas KaK OTHOIIEHME KOJIMYeCTBA TEIIOTHI,
[IOTJIOWIAeMOM MM BBIJENSeMON TepMOAMHAMUYECKON CHCTeMOM IIpu OeCKOHEYHO MaJoM H3MEHEHUU ee
TeMIIepaTypsl. MoifpHas yjenapHas TEIJIOEMKOCTh — 3TO OTHOLIEHHE TEeIJIOEMKOCTH K KOJIMYECTBY BelllecTBa,
TEIUIOEMKOCTh OJHOTO MOJIA BellecTBAa. IIOHATHE TEIJIOEMKOCTH OIpefeeHO KaK /[JA BelleCTBA B Pa3IUIHBIX
arperaTHBIX COCTOAHHAX, TaK M [AJaf aHcamOiedl vacrtum. M3 KiraccM4ecKuX IpefCTaBIeHUU IS YZIEeIbHOH
TEIUIOEMKOCTH CIlpaBefIuBbl 3aKoH Jlfononra-Iltm m sakom [Dxoyna- Komma mid HOpManbBHBIX TeMIEPaTyp
(mpumepo ot 15°C mo 100°C).

1. Bcrynnerne

Temneparypa Teja 1060r0 COCTOSHUA TECHO CBA3aHA C GECIIOPANOYHBIM ABIDKEHUEM MOJIEKYJ HJIH aTOMOB,
U3 KOTOPBIX COCTOUT 5TO Teso. /IBIDKeHMe aTOMOB M MOJIEKYJI, KOTOPOe MBI pacCMaTpUBaeM, Ha3bIBA€TCS TEILIOBBIM
nBmkeHueM. Temneparypa T — aTo Tak HaszpiBaeMas abCOJIIOTHAA TeMIepaTypa U pacTeT IPIMO IPOIOPIUOHATIBHO
KMHETUYeCKOH OSHEPTMM 3TOTO [BIDKEHHA. TeIIoBoe [BIDKEHME IIPHU HYJIeBOM abGCONIOTHOH TeMIepaType

IIpeKpamaeTcsa ¥ 4aCTUId HaXOAUTCA B IIOKOE.
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2. OcHOBHaA YacTh

Ecnu Tena ¢ 0ZMHAKOBBIM XMMUYECKMM COCTaBOM U OJMHAKOBBIM BHYTPEHHHM CTPOEHUEM, HO HMeIoIIue
pa3IuYHbIe MAaCChl, IIOAOTPETh A0 OZVHAKOBOM TeMIIEpaTypsl, IOTpebyeTcs TeM GOJblle KOJUYECTBA TEIUIA, 4eM
Gonpure mx macca. Eciu aBa Tena MMEIOT OLUHAKOBYIO MAacCy, HO XMMUYECKUM IJIM BHYTPEHHUM CTPOEHHEM
OTJIMYAIOTCS APYT OT LPYTa, UM JODKHO OBITH IPUAAHO PAsINIHOE KOJIUIECTBO TEIlIa [JIs OLUHAKOBOTO TOBBIIIEHUS
TeMIepaTypbl B HuX. KoindyecTBO TeIIOTHI, KOTOpOe MOJBOAUTCA K TeNIy, AJIL TOTO YTOOBI IIOBBICUTH €TO
TeMIIepaTypy Ha 1 rpamyc, Mbl HaseiBaeM TermoeMKkocThio C rena. OnpezessieM ee COOTHOIIEHUEM

dQ
C=—>,
dT

BBIPAXKAIOIIUM YaCTh DJIEMEHTAPHOTO KOJIMYECTBA TEIljIa dQ KOTOPYIO IIPUHAJIO T€JIO, X1 COOTBETCTBYIOLIHE

(1)

uzMeHeHus Temnepatypsi dT.
TemroeMKOCTh 3aBUCHUT OT MacChl Tejld, €f0 XWMHUYECKOTO COCTaBa M OT YCJOBMH, IPH KOTOPHIX TeJO
TIPUHUMAET TeILIO.
Jis Toro, 4TOOBI IOZOTPETH TEJIO C TeMIepaTypsl 11 o Temmeparypsl 12, HEO6XOZUMO B COOTBETCTBHU C
omnpesleIeHUEM TeILIOEMKOCTH, ITOABECTH K HeMy KOJIMYECTBO Terlia
Q= C(T2- Ty). (2)
Kax y>xe roBOpHIOCH, TEILIOEMKOCTB 3aBUCHUT OT Macchl Tesra. [I0CKoIBKy TeII0eMKOCTb IBYX TeJl, XUMHUYeCKH
OJIMHAKOBBIX, HAXOAUTCA B COOTHOIIEHWH MX MACC, TO JJIA TeIIoeMKOCTH C ZefiCTBUTeTBHO COOTHOLIEHHE
C=cM, 3)
B KoTopoM M 0Go3HauaeT Maccy Teia, a ¢ — MOCTOAHHYIO, XapaKTEPHYIO [ KaXXJOTO BEIeCTBa, KOTOPYIO MBI
HasbIBaeM yie/IbHOH TemIoeMKoCTh0. PakTudecky, yebHasA TEIJIOEMKOCTD He SBJISIETCS IIOCTOSHHOM, OHA 3aBHCUT
oT TeMueparypsl. M3 ypaBHeHus (3) ciezyeT, 4TO yIelbHas TEIUIOEMKOCTh — 5TO TEIJIOEMKOCTh €IMHUIIBI MACChI

IaHHOTO BEIeCTBa, /I OZHOPOJHOTO Tejla Maccoit M, mefcTBUTe TbHO:

Ecinu 8 ypaBuenue (2) mogcrasuts BMecto C ero 3HauYeHue 110 YpaBHEHUIO (3), IOy YuM I KOJTUIeCcTBa TeIia

Q, XOTOpOE IOABOAUTCS K TeJTy UM OTBOLUTCA OT HEro, COOTHOLIEHHE
Q=cM(T2- Th). (5)

(5) yxassIBaeT, YTO 3TO KOJIUYECTBO TEIlIA IPOIOPLMOHANIBHO YAEIBHOM TEIIOEMKOCTH C Tena, Macce M u
n3menenuio temneparypsl (T2- T1). YpaBuenue (5) m0o3BosseT onpefesiTh YAEIbHYIO TEIIIOEMKOCTD KaK KOJIMIECTBO
TeIlJla, KOTOPOe HEeOOXOZUMO IJIf COTPEeBAHMS eNUHHIIBI MacChl JAaHHOTO BemecTBa Ha 1 rpagyc. Ousmueckas
pa3MepHOCTH yzenbHO TerroeMkocTs — Jx.kr! rpax ! wnw xan.r! rpag ! (xxkam.kr! rpag?).

[ToMumMO yZIenpHOH TEIIOEMKOCTH, BBOZMTCA aToMHas (, M MOJeKy/lIspHas (MOJbHAs, MOJIIPHAs)
Tem0eMKOCTs C,. ATOMHAs TeIIOEMKOCTh OIIpefiefiAeTcs, KaK TelUIOeMKOCTh TpaMM-aTOMa M [ Hee
IeHCTBUTEILHO

C,=C-a, (6)

rze a — Macca rpaMM-atoMa sieMeHTa. [1og MoIeKy IIpHOM TeIUI0OeMKOCTBIO II0/PasyMeBaeTCsl TeIIOEMKOCTh
OJHOTO MOJISL BEIeCTBA

C,=C-p, @)

B KOTOPOM {4 0603HAYaeT MacCy MOJIS BeleCTBa. ATOMHAsA U MOJIEKY/IIPHAsl TEIIOEMKOCTD JaeTcs B JIK.MOJIb™
! rpazg! wiu xan.mons! rpag .

YV IenpHas TEIUIOEMKOCTH OOBIYHO 3aBHUCHT OT YCJIOBUH, IIPYU KOTOPBIX T€JIO IPUHUMAET WIK OTHAET TEIUIo.
IIpu mopmorpeBe MM OXJAXKAEHUU TeJ Uallle BCETO MMEIOT MECTO ABa CIydasd: COXPAHAIOTCA HINM IIOCTOSHHOE
IaBJIeHue p, AeHCTBYyIOllee Ha Teslo, win 06seM V. B mepBoM cirydae MbI TOBOPUM 00 y/IeIBHOM TEIIOEMKOCTH IPU

IIOCTOAHHOM JAaBJI€HUU Cp, BO BTOPOM — 006 y,ZLeJIBHOfI TEIIJIOEMKOCTH IIPU ITIOCTOAHHOM obGBeMe cv. AHaJIOI‘I/I‘IHO, n
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cumBoisl Cp 1 Cv 0603HAYAIOT ATOMHbIE ¥ MOJIEKY/IIPHbIE YAeIbHbIE TEIIIOEMKOCTH IIPU IIOCTOSHHOM JaBIeHUU U
Ipu TOCTOSHHOM 06BeMe. 13 ypaBrenwuii (4) u (1) cienyeT Ajs e IbHOM TEIUIOEMKOCTH IIPU TOCTOSHHOM JaBlIeHUN

BBIpOKEHHe

1(dQ
c,=—|—|, 8
P M dT ), ®

a 711 yAeIbHOH TeIUIOEMKOCTH IIPU IIOCTOSHHOM 00BeMe

1(dQ
AVIE ©

Y TBepABIX BeLIeCTB U KUAKOCTEH PasHUIIA MeXIY Y eIbHBIMU TeIIJIOEMKOCTAMH Cp U CV, KaK ITPaBUJIO, OYeHb
MaJja, TaK 4TO B OOBIYHBIX CIyYasix U He CIeAyeT UX IPUHHMATh BO BHUMaHMe. JTO CBA3aHO C T€M, YTO U3MEHEeHU
BHENTHEro JABJIeHHA BBI3BIBAET y STUX BeIIECTB OTHOCUTEIBHO Hebosblive m3MeHeHHA u3 o6veMma. [loaTomy y
TBEPABIX BEIIECTB U XHUAKOCTEH OOBIYHO y/eIbHbIe TeIUIOEMKOCTH He OTJIIMYAIOTCA APYT OT ApyTa M 0003HAYAIOTCI
mpocTo 4epes c. B aToM ciryuae nmeercs B Buze yZelbHas TEIUIOEMKOCTb IIPY IIOCTOSHHOM JaBIeHuu Cp. B rasax, o6
YAeIbHBIX TEIJIOEMKOCTIX KOTOPBIX MBI OyZileM TOBOPHTH IIO3Z[Hee - PasHUIA MEX/IY Cp ¥ CV CYIIeCTBeHHA; IIpHYeM
BCer/ia fefcTByeT HepaBeHCTBO Cp > CV.

B Tabn. 1 mans! ypenbHBIE TEIUIOEMKOCTH C HEKOTOPBIX JIEMEHTOB B TBepzoM cocrosHuu npu 18°C u mx

aTOMHBIE MacchI . U3 Ta6}II/II.H:I BHUIHO, 9YTO C paCTymeﬁ aTOMHO MaccOM 2JIEMeHTOB IIagdeT BEJIMYMHA UX y,Z[eJ'ILHOfI

TEIIOEMKOCTH.
Ta6muma 1

DJeMeHT Y mensHas TemI0eMKOCTD ATomHas Macca ATtoMHad TermoeMKocTs mpu 18°C
Bepumnuit 0,399 9,01 3,6
Bop 0,307 10,82 3.3
VYraepop, 0,165 12,00 2,0
Keneso 0,111 55,85 6,2
Huxkens 0,106 58,69 6,2
Mezns 0,094 63,54 6,0
[uHk 0,092 65,38 6,0
Cepebpo 0,056 107,88 6,0
CyprMa 0,050 121,76 6,1
[Tnaruua 0,032 195,23 6,2
Onoso 0,031 207,21 6,4
BucmyT 0,029 209,00 6,1

Jiomonr u IItu (1819) mo pesyprataM cBOUX U3MEPeHU yCTAHOBIUIH, YTO yAeIbHAA TeIUIOEMKOCTD SJIeMeHTa
B TBEpPAOM COCTOSHUM OOpaTHO IIPOIOPIIMOHANbHA ero aToMHOM Macce. Ho 3To oO3Havaer, 4TO aToMHas
TEIIOEMKOCTH, KOTOPas, COTJIACHO ypaBHeHUIO (6), paBHa C &, AOJDKHA OBITH TOCTOSHHOM BennyuHoM. Kak BusHO 13
mocienHero croabua Ttabn. 1, dakrthyeckre BeMWYMHBI aTOMHOM TermoeMKocté C, 32 HCKIIOYEHUEM JIETKUX
3JIEMEHTOB, IPUOIU3UTEIHPHO KOHCTAHTHBI U OJIM3KY BeIUYHHe B 6 Kayi.MOIb ! rpagl. DTo 3aKiI0ueHHe, CIefyIoliee
Y3 DKCIIEPUMEHTAIBHBIX HAaOII0[e I, B CyMIHOCTH BbIpakaeT 3aKoH Jljonomnra u IITu, KOTOPBIH, C TOUKH 3peHUs
KUHETUYEeCKOH TeOpHH, AEHCTByeT TOYHO B TOM CMBICJIE, YTO aTOMHAs TEIIOEMKOCTh BCEX TBEPZBIX DJIEMEHTOB

KOHCTaHTa 1 paBHa 3R, uTo mpuMepHO cocTapigeT 6 kamr.Moub! rpag?, rae R razoBasg mocTogHHAA U He 3aBUCHUT OT
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Buza rasa u cocrasiser R=8.314 /Ix / (monb .rpax)

3akIroueHre KIACCHYEeCKOl TeOpHH, YTO aTOMHAsS TEIJIOEMKOCTh Y BCeX TBEPABIX 3JIEMEHTOB paBHa 3R,
HAXOJUTCA B KOJIMIECTBEHHOM COOTBETCTBUU C DKCIIEPHMEHTOM TOJIBKO IIPH JOCTATOYHO BBICOKHX TEMIIEpaTypax.
Ilo xyjaccu4yecKoil TeOpPHUM, aTOMHAA TEIUIOEMKOCTh (IIOHATHO, YTO WM YZENbHAas TEIJIOEMKOCTh) He 3aBUCHUT OT
TEMIIEPATypPbl; II0 JTOHl TEOPUM Helb3d OOBACHUTD U ee CHIDKeHHe, KOTOpOe IIPOMCXOAUT B 00JIaCTH HU3KHX
TEMIIEPATypP U KOTOpOe OBLIO SKCIIEPHUMEHTAIBHO YCTAHOBJIEHO IPAaKTUYECKH Y BCEX TBEPABIX BEIIECTB. JTO
CHIDKEHWE, KOTOPOe MOXXHO OOBSCHUTH TOJIBKO Ha OCHOBE KBAaHTOBOM Teopuu (Ditrurreitn, 1906, [lebait, 1912),
XOPOLIO BUJHO U3 KPUBBIX, BRIPRKAIOUIUX 3aBUCHMOCTb aTOMHOM TEIIOEMKOCTH OT aGCOJIIOTHOM TeMIepaTypsl U

IIOCTPOEHHEIX I 0JIOBA, MeH, ATIOMUHUA, 60pa U yriepoja Ha puc. 1.

c
(sz.rpa,q )

0 200 400 600 —T(K)

Puc. 1.

Ha pucynxe o6pamraer Ha cebs BHUMaHUe, YTO y Pa3HBIX 5JIeMEHTOB yIIOMAHYTOe CHIDKEHVe HAaUWHAeTCA IIPU
Pa3IMYHBIX TeMIIepaTypax M 4TO C POCTOM TeMIepaTyphl IPOMCXOJUT CTabMIM3alMd aTOMHOM TeIJI0eMKOCTH Ha
BeIMYUHe, 6I113K0i 6 Kaj. Mob ! rpaz .

Y GONBIIMHCTBA TBEPABIX 5JI€MEHTOB aTOMHAsA TEITJIOEMKOCTh BO3PAacTaeT C POCTOM TEeMIIEPaTypHI JOBOJIBHO
6bICcTpO, yKe u rpu Temneparype 18°C (cooTBeTcTByIOmAs OpAMHATA IIPOBEZeHa HA PUC. ] IyHKTUPOM) OHA JOCTHIAeT
YIIOMSHYTOTO 3Ha4eHUsa. Y HEKOTOPHIX DJIeMEHTOB, OCOOEHHO Yy 3/IEMEHTOB C HU3KHMMK AaTOMHBIME HOMEpPaMH,
aTOMHas TeIUIOEMKOCTh PAaCTeT HAMHOTO MejIeHHee. DTO BeZ,eT K TOMY, ITO ATOMHAs TeIIJIOEMKOCTb STUX DJIEMEHTOB
npu remneparype 18°C nmeer Benrnuuny Gosnee Hu3Kyto (B Ta6.1 u Ha puc. 1 60p 1 yriepon), Toraa Kak IpeebHoOro
3HaueHUs 6 KaJ.MOJIb ! rpas ! OHA JOCTUraeT TOIBKO IIPU TEMIIEPATyPaxX HAMHOTO GOJIBIINX.

[l TBepABIX coemuHeHU feficTByeT 3akoH Hefimana-Kommna (Ha3siBaemsIii Takoke 3akoHoM [Ixoyia-Komma),
B COOTBETCTBHH C KOTOPBHIM MOJIEKYJIPHAs TEIUIOEMKOCTh COeJMHEHUA B TBepZOi (ase paBHasd CyMMe aTOMHBIX
TEIJIOEMKOCTE! 3JIEMEHTOB, M3 KOTOPBIX OOpa3oBaHO coeguHeHHWe. ECiaM B3ATH JJA aTOMHOMN TeNIOeMKOCTH
9JIEMEHTOB BeIWYMHY 6 Kad.Monb' Tpam!, To IByX aTOMHBIE COeJUHEHHS OyAyT MMeTh MOJEKYIAPHYIO
TEIJIOEMKOCTh, paBHyI0 12 kammous! rpap’!, TpexaToMHoe coemuHeHue — 18 kam.mons! rpax?! u T.4. Tabm.2
IIOKAa3BIBAaeT Ha HECKOJIBKUX COeIUHEHUAX JeHCTBeHHOCTH 3aKoHa Hetimana-Komnma; MorexynapHas TeII0eMKOCTE B
Hux gaHa npu Temmneparype 18°C. Amanoruuno sakony Jrononra-Iltu, sakon Heiimana-Kommna peiicrBuresnes mpu

AOCTAaTOYHO BBICOKHUX TeMII€paTypax.

Tabuma 2
Coemunenue CuO NaCl KBr PbS
MonexyniapHas TeIIOEMKOCTh 11,3 12,1 12,3 12,0
CoeguHeHue CaClz BaCl» CuFeS2 Bi2Ss
MosnexyngpHas TEIIOEMKOCTh 18,2 18,6 23,7 30,9

B 6osnpmruHCTBE CTydaeB SKUAKOCTH UMEIOT GOIBIIYIO YAEIbHYIO TeIIOEMKOCTD, YeM TBepAble BemecTsa. [l

MJUIIOCTPALMY MBI B TabJ1.3 IPUBEIIN y e/ IbHbIe TeIUIOEMKOCTH HEKOTOPBIX XugKocTel mpu remmeparype 18°C. Qaxr,
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YTO yZelbHas TEeIIOEMKOCTH XXKUAKOCTEeI OOJIbllle ITPOSBIAETCS M B TOM CIydae, KOIJa pedb HUIEeT O XXUAKOM U
TBEPAOM COCTOAHUHU TSXKeJIoro BellecTBa. Ecam TBepzoe BellecTBO IIepeXOAUT B XKUAKOe, TO €ro yAelbHasg
TEIIOEMKOCTH BO3PACTAET, HO STOT POCT, KaK IIPaBIIIO, HeGobLIOMH. Jlydire Bcero aTo BUAHO 13 Tabi.4, B KOTOPYIO
MBI BHECJIX MOJIEKYJIIPHbIE TeIUIOEMKOCTH [IJI HECKOJIBKHX 3JIEMEHTOB B XXKUAKOH U TBepZAoH dasax, mosydeHHbIe U3
U3MepeHUi, IPOBeIeHHBIX TP TEMIIEPATypaXx, BhIIIe U HIDKE TOYKYU IIaBaeHus. [IpuBeieHHbIe B Ta6INIIe IPUMEPHI
IIOATBEPXKAAIOT HEGOIBUIYIO PAasHHUIY B BEJIMYMHAX MOJIEKYIIPHOM TEIUIOEMKOCTH, COOTBETCTBYIOIIUX XXUAKOU U

TBepIo# (BazaMm.

Ta6mmuma 3
Kugkoctu V menpHaS TEIIOEMKOCTD Kunxocts VY menpHas TEIIOEMKOCTD
PryTs 0,0333 IVISTYIOBBIH 3GUp 0,552
Bpom 0,107 [JIULEpUH 0,576
Ceposozopog, 0,238 STHJIOBBIY CIIUPT 0,593
Cepnas kuciora 0,331 aMMHuakK 0,88
Benson 0,415 Boga 0,9994
Kepocun 0,50 TsDKeJasd Boja 1,02
Tabauua 4
Kuznxas dasa Touka TBépmas dasza
TeMITe- MOJIeKyJIIpHas IIJIaBIeHU, TeMITe- MOJIEKY/IIpHAs
DJeMeHT
parypa,’C TEIIOEMKOCTb °C parypa,’C | TemroeMKoCTh
Kannuit 70 7,55 63,5 14 7,12
Huuk 420 791 419,5 419 7,19
Cepebpo 2100 8,07 960,5 600 6,85
PryTs 0 6,69 -38,8 -42 6,60
OnoBo 328 7,05 327,3 300 7,00
BucmyT 280 7,59 271,0 270 7,06

W B Tex cydasx, KOTZa TeMIIepaTyphl, IpU KOTOPHIX Oblia 3aMepeHa MOJIeKyJIApHasA TeMI0eMKOCTh, CUIBHO
OTXOZAT OT TOUKY TIJIaBIeHUA (HapuMep, y cepe6pa), pasHUIA MeXTy 00eMMU TeMIIepaTypaMy HUYYTh He GOJIbIIe.
OTOT (GAKT IIOTHOCTBIO COOTBETCTBYET 3aKIIOYEHUAM O KBA3UKPHCTAIMYECKOH CTPYKType XHIKOCTeH, B KOTOPOM
YTBEP)KZAeTCs, YTO IIOBEeJEHME >XMIKOCTH OKOJIO TOYKM IIIABJIE€HHS MO OTIMYAETCA OT IOBEJeHMA TBEPHABIX
BemecTB. Tak, Tabn.4 IOATBEPXJAeT, UTO DTO INOJIOXKEHHe AeHCTBUTENTHHO M IPUMEHHTENBHO K MOJEKYJIAPHOH
TETIJIOEMKOCTH.

YIenpHasa TEIIOEMKOCTH XXHMIKOCTEH XapaKTepPH3yeTCa TeM, UTO JIOBOIBHO MAJIO 3aBUCHUT OT TeMIIePaTypPhL. Y
BOZBI yJelbHasd TeIIOEMKOCTh B ob6sactu TemmepaTyp Mexzy 0 u 50°C ormindaeTcs OT eZMHMIBI MaKCHMyM
mpouerTtoB Ha 0,35. 3aBUCHMOCTH YZENBHOH TEIJIOEMKOCTH BOZABI OT TEMIEpaTypsl MOXHO B 3TO¥ 06iacTu
TeMIIepaTyp IPe/CTaBUTh YPaBHEHUEM

c=1,0049 — 0,4212- 1073t + 6,3047 - 107°¢, (10)

B KOTOpOM t ompegensfercs B °C, a ¢ uMeeT pasMepHOCTS B KasL.I'! rpaz!. Kak serko ybeaurscs mpu pelreHUN

9TOTO ypaBHEHHU, yAeIbHAasA TEIUIOEMKOCTD BOJBI IIOCTEIIEHHO CHIDKAeTCA ¢ pocToM TeMiepatypst oT 0°C ¢ BeuauHbI

1,0049 mo 6oiee Huskoit Bemuunsl, pasroit 0,99785 kan.r! rpax!, koropyto gocruraer npu remmeparype 33,4°C; mo
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IpeBBINIEHUN 3TOM TEMIEpPATyphl, yZAelbHas TeIJIOEMKOCTh BOABI IIOCTelleHHO pacreT. IIpu Temmepatype 15°C
yZAenbHas TEIUIOEMKOCTh UMCIEHHO paBHAa TOYHO 1, 4TO oTBeuaeT ompefesneHuio Kamopuu. Crabas 3aBUCHMOCTb
yZAeNbHO! TEeIUIOEMKOCTH OT TeMIIEPaTypsl UMeeT GOJIbLIOe 3HaYeHHe /IS KaJTOPUMeTPUIeCKUX U3MePEeHUI.

V3 Bcex BellleCTB BOZA MMeET HAUBBICUIYIO BEIMYUHY YeIbHOM TEIJIOEMKOCTH. DTOT (PaKT CUIBHO BIHMIET Ha
TeIIOBOM 6aaHc B mpupoge. [Iposasiserca 3To B TOM, YTO BOZa B MOPSX B HayaJle TEIUIOTO BpeMEeHH rofia MeIJIeHHO
HarpeBaeTCs U JOBOJIBHO [OJITO OCTAeTCSA XOJIOJHee BO3LyXa. B Havasme 3MMHero rmepuoja Boja B TeUeHUU JOJITOTO
BpeMeHHU KMeeT TeMIIEPAaTypy BBILIe TeMIIEPATYphl BO3LyXa. JTOT (PAaKT CIIOCOOCTBYET TOMY, 4TO KJIMMAaT B
IIpUOGPEXHBIX 00JIACTAX B CPeTHEM XapaKTepU3yeTca HAMHOTO MeHBbIIel TOI0BO pasHUIle TeMIIepaTyp, YeM KINMaT

KOHTUHEHTAJIbHBIHN.
3. 3axroueHue

1. YenpHas TensIoeMKOCTh 9JIeMeHTa B TBEPAOM COCTOSHHIH OOPaTHO IIPOIOPIIMOHATBHA er0 aTOMHOM Macce
2.Tlo KjacCH4YeCKOH TeOpHH, yJelbHas TeIIOEMKOCTh y BCEX TBEPABIX 3JIEMEHTOB He 3aBUCUT OT

TeMIIepaTyphl
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SPECIFIC HEAT CAPACITY

Aleksandre Gorgoshidze, Khatuna Tserodze, Lalita Darchiashvili

Georgian Technical University
Summary

The substance temperature and other thermodynamic parameters makes impact to a specific heat capacity’s
valve. Specific heat capacity is generally different during permanent pressure and volume conditions, specific heat
capacity is physical quantity which defines as heat’s quantity’s ratio, which absorbs or exhausts by thermodynamic
system while extremely small change of its temperature. Molar specific heat is one mole of substances specific heat’s
parity to one mole substances quantity. Specific heat capacity definition work as for being to different aggregate
position substances also for conglomerates of different particles. According to classical view for specific heat capacity
are proper Dowling Pt and Joule Kopp’s laws within normal temperature range (approx. 15°C - 100°C)

139308037900 390000 LOMdMEHIZIOMDS
0egqlsb®g amMymdodg, bsmwybs HgMmdg, wseo@s sMhosdz0wo
LodoMmm39wml ¢9dbolzmcmo mboggdlo@gdo

9oy

39060 LoMdMFEHIZMdOL  Loool  3608369mdsBY 393w gbsl  sbgbl  BogmogMgdol
$993965¢ 65 5 bb3s 09M3Mm0bsd03MEm0 3560599¢MY00. 39N LOMBdMEHIZoEMBS 33w HBg30Ls s
90EmE@mdol  3060HmdYdT0 BMASI©  2oblbgsggdwo LoWOIYJd0s. LOMBdMEG3sEMdS b FobogMG®Oo
LOEOYs, MMIGOE A5BOLIBOZMYdS HMYMM G LOMBML M5MEIBMBOL BoMPMBS, HMIJWo3 F0506mMJdgds 56
23990m0ymxzs 0gHdmobsdozwm®mo LobEgdolb dogH dobo 3H9a3gMsEMMol MLabMMEME 30 33Wowgdol
Q©OML. FMEYOHO 399000 LOMOMFHJZ5MDS Gi SGMOL GHO IO 503MOIMYdOL LOMIMEHJIZIOMIOL FoO MDY
gomno  dmo  60300gMgdol  Mom©gbmdlmsh.  LoMdMFHYZ9EMOOL (36905  F9BOLIDBWIMGdS  HMYMOF
bbgoolibgs 9309393 damdsmgmdsdo dymao bogmogMgdolsmgol slggg bosfomszms Lbgoswalibgs
3MbmIgMoGgoolsmzgol.  3wabogm®o  fomdmygbgdol dobgpzom 3MoMmo  LoMBdMEJZEMBIOLIMZOL
15350605 OWWMBY-3EOL s KMME-3Mm330L Jobmbydo BaMTsw Mo 39a3gGmo@ Mool 0s3sHmbao
(osbeErmgdom 15°C-ob 100°C-3y).
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20035 - PHYSICS — PHIHKA
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Jo30w®m0o s MM IMNO 1GOOI YOHMBOL Q58MLO33EI35© BoGIMGdWMos InAs-0ol, InP-ob s dsmo
InAso70Po30 5  InAso3oPoro-ol 8965006mdgdol  0gMdma®magzodgddonwo (TG) s ©ogghgbsoswmemo
096H39o(DTA)  565¢0%gd0. 25-900°C #gd3gModwvye 0bGHgm35¢do  obwcmgdol dmdogo LobdsGoom.
09MIMPMH53009@H0MEds 565¢0BTs 33083965, HMI 5RO 593l oLl Bs3sML 600°C-0cg. 900°C -by
350w 3Hgd39Mo@ Mg bodwdgdo 9339000 05569905 s 08¢gds. oAb, MMd InAs s InP-p56
2396Lbgs39800 InAsixPx 34so blbstgdo 53agbgb »R®® 9@ Jodom® s 0gMdm LEIBOEWMOHMBL drmMob
363000600l 93530 Bl J390 AobMmgdoLsL. InAs-00 9oIMo InAsezPoso dgs®o blbs®o 93egbL
g439@obg  850o  LEMVOWNMHMAISL  GHd3gMeG e stgdo  25°C — 200°C, o3 dbodzbgarmgsbglos
bgbofiymod 899690 mdolm3zol. dsbol B30 o0 s®gds@gds 0.08%.

1553396dm BoByggdo: s650Bo. bBOdOEWHMBs. B3HG356YTBHM0. LoMdMMO Bgdmddgrgds.

1. 9gLogogro

Bobg30699BHoMmgd0L  M30L9d9d0L  TaMHABMOYEMdID  FoMgdm  30MHMIPOOL  F0ToMm,  OMYMOO3SS
336M9L0MEO 5GHIMLGBIOM s Bgd3gMOGIES, ABLEDBW3Ms InAs-ol, InP-ob s dsmo InAsiAPx 9gbobmdol
Jo80MMHo ©s MgMIME0 BEHIVO0WHMOOL JHogErol 5930YdWMBds, M3 3930MJIM0s Fs0 dsBBY
©59Dsgdmo  bgarbsfymgdol bsby®mdwogo LomdmMo Hgdmddnggdom  dsbslosmgdwgdol  Gglisdeom
2399956M9LgdoL  Lsgombol 49033935L056. Jom MIgBHgl, Gmd InAs, InP s dsomo InAsixPx 9gbsbmdgdo
©53oEO  Folvengdos (89035396 9d@GH0w® sdMmems@ 3mA3mbgbEL (As, P)). sligoo 33930l RobodeMgdrs@
9M0-gMm0o 3dEs3zM0 o dwogmo IgmmEos MgMHIMyMs300g@Emomwo (TGA) ©s ©oxgMgbaosw®o
09030 (DTA) sboerobHo. @slsdoemo sdmEsbs 3005 9dGvYoeMos, Joo MBOHM, MMI  WOoEIMsGHWMSdo
Logdome dfoMmos sbgmo dmbozgdgdo, oM FsdEH™ FoMdmpgbow Fobowgdby, 9399 LogHomm

Bobg3o69993eMgdbgs.
2. JoM005¢0 bsfjogro Ei“
09MHIMQGM53089GM0Mwo  33wg3s BoGotms NETSCH  STA 2500 =
Regulus 356308 09M3Mboe0Bs@GMODBY (b5b.1). 040 Lsdmowgdsl 0deggzs
9OEOHMMWI©  Bsofghml  603mTol  GH9gd3gMsdvmol  33wowgdol (T),
3sbob 33e0wgdoL (TG), s3Mgm3zg gbsdsdolo EoggMgbioscwmo DTA ©s
DTG 9699qd0. bgembsfigml  Bmgso  bdgds s dmddggdool 3Gobiodo
bEoboMGHWos [1,2]. bs3zeg30 s 0bgMEMo 603M0YMGOJOO 1O3LEWIYdS
0999 do 139305 M0  BH0RIWIOOom. 35dm0ygbgds Pt-Pt+10%Rh mdGoqm
©5 0xIMHIbE0sMmO MgMIM{Y30egdo. Goggwo bszzwrgizo bodwdom
053L@Jds MdGOM MYMAM[Y30wol by dmEMmby, bowwm Gogagwo
9GOmbHo Bogmoghgdom ©oxngmgbgoswrMo mgmdmfyzowolb Ebge Bib. 1. crgHBmsBaemobsmGob
dmEmby.

bsgeonem bgeo
0390l BmETs 03536 0YMHIMFY30wol by dmemmgdls Lobyxmob

©5 9AHIWMbmMIb MIMowm Fgbgdologsb o BmAsgl FGHoagwol 39eol  $9)d3gMo@nMsl. Imfiymdomds

00935 19395 gdsl BMLEHI® A9BOLLDBPIOML sM5 FoMEHM L33wg30 603dol Bobiol (33erowgds (TG),

965090 99 33w0gdol LoBJodg (DTG). Mog s0Lobgds mzgombBsdfigMom. TG OBy gOmTsbgmol
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0094m 9300 30d0bstg 30m3EgLgdo dbgers@ s0lsmddgaros, JolsMmBg30s, bmwrm oBIMHYHBE0SWME IMMEDY
(DTG) obobo 99633 39390ms@  50Lsbgd0sh. MmgMImsboserobs@memo NETSCH  STA 2500 Regulus
153495 gd5L 0d¢g3s Bo@BoM©al 3393900 1100° C-3y, 3596M0L sEHIMLGgMMTo. Lo3zzwg35 dmoygbgdms
306OMbool  Goggwo. Labimemol dgMdbmdosmmds dgodangds 3335¢mo 50-2000 9./25088 0b@gmgzoedo.
©999e0L 25bMgdol LoBJsMg MYYIPOMmEIdS 3OIMYMOTMSE. JBHIWMbI® 50 B0 0ogm AlOs. sBsgobol
36MmEgLo  93¢MIdGHODBOMYOIM0s ©s 085MMGds  JMIZ0EHIMOL  EobToMgdom.  sbogroBol  Fggygdo
00530905  3MMaMsds  Proteus-oll  obdohgdom s godboMgds  3m33009EHgMHoL  Igbloghgdsls s
©ob3mgoby. 9Ju3gM0896GHYd0 boGom®s InAs-bg, InP-bg ©@o oo InAsiPx  9gbobmdgdby w@9bols
035m0 gmms 3mb3gbEMogoom n=1011303. 99050ygbewmds 35bLsBZMHo oym MHgBEAIOM-L3gdEHOsWwMGO
3990000 ©5 M3EH037M0 Fmobmngdol sbseoBoom.
3. 390092990 5 565¢r0BO

©06530M0  09MHIMyM93009BHM0wo TG-mghdywo ©s oggIMgbEoswmMo mghmdm 4Ms3009@)-
oo DTG 398396m5@MOH Mo sbseroBom 9glisdmgdgeo qobs InAs-ob, InP-ol @s dsoo InAsozoPos0 o
InAso30P0.70-0 8965006m0900L dsliols 33e0egds s (33¢0egdoL LoBJsGOL 33¢g3s oo G§gddgModmEmgdols
30056m. bmwm ©oggHgbEos®mds mgMdwxds sbsero®ds (DTA) dmagas Lsdnmemgds s8mgzwgboeoym
39L5dgdgo JodoMo MJod30900 S oH0IMOO JoMSJdbgdO obwMmgdom (bsb.2).

T /% OTA /(MBT/Mr)
T @K30
100 1 Muik: 463,0 °C, 0,573 mMBT/Mr ,,,,——""
— L 0,8
Muk: 334,1 °C, 0,417 MBT/MP e Muk: 888,5 °C, 0,866 mBT/Mr
99 :
0.6
Muk: 281,2 “C.\O,S?O MBT/Mr
T . Mwuk: 656,8 °C, 0,216 mBT/Mr
98 1 L 0,4
0,2
97
Y
06 Muk: 827,0 °C, -0,030 mB1/mr V\IJ
95
100 200 300 400 500 600 700 800 9200
TemnepaTypa /°C
nasWoe 2020-02-26 1622 Moneaosarens: User inas 24 02 20.ngb-taa
Mpubop : NETZSCH STA 2500 STA2500A-0091-N_@aiin : C\NET ZSCH\Prateus61\datalinas 24 02 20.ngb-ss4 Mp : mnco3
MpoexT : inas 24 02 20 Mavepwan : inas 24 02 20 Turens : Al203 large pan for STA2500
Kop oBpasua: inas 24 02 20 @aiin koppekuun : Atmocdepa : -/
Aava/spems :  24.02.2020 12:09.03 Temn. kan./@aine: YyscT. : TCALZERO TCX /Al203_5K_min_Air.ngb-es4 Ouanason usmep. TF: 500 mr
NaGopatopus : termoximia MNpoGoaepx./TM : DTATG Std S /8 Aunanason uamep. ACK :
Oneparop : tm PexumiTnn usmep. : ATATE / O6pagely
O6pasey : inas 24 02 20, 145,819 mr CermenTs! : 3
[#] Tun AwnanasoH Ckopocte c6. gaHHbix KTO 2:-- 3M-- Kopp. [#] Tun AwvanaioH CkopocTe cB. paHHbIix KTO T2:— 3r:— Kopp.

[1.1] fmHamuueckuin | 20°C/1,0(K/Mnk)25°C 25,00 1 00 [00 — [1.3] vkamuuecknin | 25°C/A0,0(K/M1H)Q00°C | 100,00 1 0,0 00 —

6ob. 2. InAs-ob DTA s TG 5b6Ggd0L d6mgdo

InAs) 89-2 Bsbsdby Foedmagboer InAs-ob DTA 86 brmo 9abmmg®dmwmo gggddos 282, 334,
463, 656 o 827 °C-%by. 20596 yzgmsbg oos  463°C-bg. Gz 9ggbgds 9139ddHL 888°C -bg, bodwdo

0339006500 05569905 @ 515939 83390005 0Tgds.
39-3 BobsBbg Fomdmoagboeos TG, DTG, DTA d6Hmgdo 25°C-900°C 0b@gmzsedo InAs-mgol. 99-2

BobsBosb BsBL, GMI Fsbol ggwoagds 25°C-200°C 0b@GgMgzecdo 8goagbl 1.21%-b. 9999y 600°C-dg
dobob (3300w gds 9330009 0BOEIOs S X530 Fgoabl 4.5% . 600°C-Bg Bgdmom dobol (330 gds
39X 9O90Mos. DTG 5B30690L ool BogdLodorvyMo 330 gds 0330603905 470°C-bg. DTA  3Gw©o
9h39bgdL d30Mg 30390L. 89-3 BoboHby FoMdmoygbowros InAs-b TG o DTG 9dOmgdo. TG IHby
Boo@s BoBL, M3 Tobs 9BO3MIM035 03l Bso 3gddgmodmMopsb 600°C-dg. DTG 960
3306396900 50 39d39MeBHMO e 0bGgM35¢do Tobs Bsd 9BS35© F30MmEYds: 30M39wo g@sdo 25°C - 273°C
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0obol 3argds G9oagbL 1.21 %-b. dgmMyg gBs3o 273°C — 314°C - Fsbob 3¢rgds 9goaabl 1.49 %-b. dglisdy
9B530 314°C —438°C - 9sbob 3¢gds 9oa96L 1.1 %-b.

ATA f{mBTimr)
Tr % ATE A{%%/mun)
T 230
100 1 Hamsaresne Maccer -1,21 %%
. Mtk 8571 °, 0,03 Himian 08 lgq

Hamsemenmne Mmacce: - 1,48 %

99 - 0.6
+ 0,0

98 - 0.4
+=0,1

M 4793 °C, 0,10 % e L

97 - 0.2

4386 *C, -0, 14 Yelmmm - 0.2
Maiaren e Macced -0, TE % L 0.0 N

Q8 o M 2732 °C, 0,21 Simem
Masianesne Macce: -1, 10 %

I Mamenswne wacce: 008%  L.02 F-0.3
1.5 "

Mz 3144 *C. -0,27 Sfmtis

895 1

200 300 400 500 600 700
Temnepatypa "C

65b.3. InAs-0ls g5bvy@gdol dGvygdo TG s DTG

600°C-0¢0g 6031do 300093 03wgdl sbol 0.76 %-b. T9dgy 0fygds 6odwdol Hobags 700°C -Bbg Tobs
005390 0.09 %-o0m.

InP) 4-5 bsbsbgdbg Homdmeagbowos TG, DTG, DTA 96mgdo 25°C-900°C 0bEgmzsedo InP-bogob.
Bob.4-sb BBL, HMA Tsbiob 33Erogds 25°C-200°C s dgdEgl 1%-ob, 25°C-350°C 0b@gtgzswdo 895096l
1.65%-U. 200°C- 550°C- dgog dsbob 33¢0gds 3339005 0BMEIds S ¥sddo 9gogbl 9o MIgE gl 2.4%.
550°C-%Bg bgdmon dsbol (330 gds  FoxgMIOMEos. DTG sB396gdL dolol odLodsErMo (330 gdS
5033003905 450°C-bg. DTA 365dGH039900 o6 5B39690L B5BMG 45M©ogddbgdL.

T %% OTA {MBTimr)
M 444 9 S 0 515 aaB T/ il Mae B840 0, O, 500 sl rimar ]
100,0 1 [
na
Los
W‘E M G651 °C, 0,158 saliiar "G 4
Miee GOE.0 “C. 0,097 wBrisar O3
99,0
k0.2
I
PO
88.5 Mt BAGA *C, 0,003 w BT iir :
FO.0
88,0 F=0.1
F=0.2
a7r.5

100 200 300 400 S00 &S00 FOO 800
Temnepatypa C

6sb.4. InP-ols DTA s TG gsbmdgdols 36rgd0

09-4 bsbsBBY HomImaqboe InP-ob DTA 36Gwmbg mmbo gabmmg®mdwmwo gggddos 444°C, 665°C,
698°C, o5 860°C-byg. 9350356 439wy oo gi39dBH0s 444°C-Bg. G5 9gbgds 9839dBL 884°C -bg 60dmdo
03390060500 05562905 s 51939 8339 0Tgds.
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09-5 bBobsbBol TG BOMEDby bosmdaws AsbL, MmI Tobs  9gBHI3MIM0Z50  03PRL VSO
39939605¢cmosb  600°C-dog. DTG 96wo a30h39690L o3 39gd39God¢wIOe 0bGgmazswdo dols Lod
939350 330MJds: 300390 gBs3o 25°C — 270°C  dsbob 3¢rgds G9oagbl 1.65 %-U. dgmeg g@&oedo 270°C -
441°C - 3sbob 3ergds 9006l 0.77 %-b. Igbsdyg g@s30 314°C —438°C - sbob Jengds dgoagbl 1.1 %-Ub.

LTA ((METr)

TF % T J/{ %A
L J
T aKk3o o8
1+ Pl 8842 *C, 110 Simme [,
100,0 . F2.0
P05
99.5 4 Hamesigune uaccea; 074 % PO k1.5
Lr0.3
99,0 - Mk 859.3 "C, 0, 1836w Lio
HameHeHWE MBScne -1,85 % L D.Z v
i
1% PO
o Vasenesae Maccsr <0, 11 % g
98.5 L 0,5
OO
faRiEHERISE MBCCB-0, 7T %
98,0 - [ =
0.1 Llan
Mae: 2708 G, -0, 74 i 2 F=0,2
97.5 | Mes 441,86 G, -D08 S e . Momeneae macch: 0,15 %

100 200 300 400 500 600 700 200
TesmnepaTvpa FC

65b.5. InP-ols gsbegdol dGwgdo TG s DTG

650°C-0056 800 -8y B0dwdol Tobs 0do@gdl 0.16 %-om. 8999y 0§ygds 6030l 75635 800°C-bg dsbo
005390l 0.11 %-o0.

InAs-00 3osM0o InAse70Pos0 3gsto blboMo. dg-6 bobsBby Fomdmoygbowos TG, DTG, DTA 960900
259C-900°C 0b@ghzsedo InAs-o0 90@s® InAsozPoso 896s@bolimgol. bv®.6-ob BB, Mmd  25°C-900°C
06396350 3s5Ls 365JH0IZMsE 96O 033wgds. FoLob TodloToEwHo F3WOEYds 03300390 560°C o
99500906L 0.014%-Ub. 656Bgbo dobs Tgoygbl 99.95% 849.6°C-bg. DTA 900 5639690L mdb0dzbgerm 303900.

T % OTA f{mBTiar)
[1.3]

100,3 1 aK3Q,
100.2 + 0,05
1001
100,0 0,00

29.9 Mg 70,3 *C. -0,

Nﬁj G, =0,045 mEThar >
98 8 s N0 s S Tiar L .0.05

Miss: 7555 D25 aBETimr

99,7

M 1543 °C, -0.112 mBmiar
Mo 35005 "G -8 T20 mBTMr F=<0.,10

28,6

99,5

100 200 300 400 500 500 700 800
Temnepatypa G

69b.6. InAso7Po3-o DTA s TG gobmegdols 36rgdo

09-7 bobsbby Fodmoagbowr InAse7Pos-olb DTA 96G¥0bg gd3lo gabmomgdmnwmo gugd@os 154°C,
282°C, 398°C, 670°C , 706°C s 755°C-PBy. 585mq9b6 yz9wsBg oo gi39d@os 282°C-By. Moz dggbgds
9839dBL 755°C -Bg 6odMo 07563905 @ 0dwgds. TG 8G¥EBY Bomers BsbL, M@ Lo 9E3MOIGOZ50
03gdL B0 $Hgddgmodmosd 700°C-dg. DTG dmvyo 330639690L 53 $Hgd3gGo@Oe 0bdgm-
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390030 Tsbd MmMb  gBH3s I30MHEYds: 300390 gBs30 25°C — 204°C dsbob 3ergds dgoaabl  0.04 %-L.
09069 9B930 204°C —319°C - 3sbob gangdo 99o00g6L 0.04 %-b. Tglisdyg gBodo 319°C —545°C - dsbiol gangds
99500396L  0.08 %-1.

650°C-sb 688°C -0og B0dndol dobs 00oGHndl 0.03 %-om. 688°C-sb 802°C-8g dsbs 033wgds
0.01%-00. 899992 0fggds bodwydol Hobags 802°C-bg obs 0do@gdL 0.11 %-o00.

OTA, /{rmaBTir)
Tr % OT A %afmium)
100,3 IRy L 0,04
Misc BEB.E “C, 0,00 Himis 0,05
100,2 4
F 002
100,1 4 MamseHsung Maces; -0, 04 % VEIMEHEHWE WMBSTE
Hamenanisg sacco 004 % 0,00
100,01 L 0,00
999 ] HMamesiarss macon: 0,00 %
L -0,05
99,8 4 M 20,5 *C, <0,01 Sdnaum L 0,02
1 Hinwenesne Macop: =0 08 %%
99,7 4
] MW 3194 °C. -0.02 Kt Miaw: BOZ,3 *C, G101 Walntian L.g1o0 | -0,04
99,6 4
CETaTOHHAA Macch 9. 95 % (849.8 "C)
99.5 4 +-0,08
100 200 300 400 500 500

700 800
TemnepaTtypa /*C

6sb.7. InAso7Po3-ols gsbvy@gdols dhmogdo TG s DTG
InAso30Po70) 8-9 Bobsbgd by fomdmagbowos TG, DTG, DTA 9¢wgdo 25°C-900°C ob@gmgzowdo InP-om

0000056 InAso.70Po.30 99650b0oLmgzolL. 65b.8-qsb BsbL, Hmd  25°C-900°C 0bEgMgzscdo dsbs 3Mogd@03Mws sG

03390, 85LoL FodloBoErMmo 33EOEgds 033063905  500°C s Fgoa9bL 0.02%-b. Bs®Bgbo Tobs
3950096L 99.83% 849.8°C-bg. DTA 960 s639690L 436083690 303900.

T /%% OT & i(BTiar)
| @Kan s

] D02

100,17
0,00

100,0 4
1 F=0,02

99,9
u b -0.04

99,8 4
L .0.08

Mk 168,8 ~C, 0,090 MET/Mr

99,7 4
F-0,08
99,6 1 A, 10T s 0,10

M 2788 “C, 0,004 wBTiir

100 200 300 400 500
Temnepatypa *C

Bob. 8. InAsosPa7-0b DTA s TG gobmdgdol dérmogdo

600 700 800

39-8 BobobYy FoMdmygboer InAsosPo7-ob DTA  36Gvby bsdo gabmomgMdmwo gxgd@os 168°C,

218°C, s 580°C-Bg. 59500956 439wy oo gx89d@os 580°C-by. Mog 9ggbgds 9539d@L 580°C — ob bgdmo
608900 05563905 s 0Tengds.

09-9 BobsBbyg Homdmoagbowos InAsosPor-0b TG s DTG d6wgdo. TG 86rmby bomers hsblL, Gma
LS 9BHO3MIM0Z350  03¢gdl B0 ($gI3gMo@mosb 550°C-0g. DTG 360  a30639600L o0
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9939605@ O 0bGHIM35¢do Bobo MG  gBHe3s I30MEYd: 300390 gBs3o 25°C — 259°C Tsbol 3ergds
99000996L  0.10 %-b. Igmeg g&Ho3o 259°C — 470°C - dsbol 3agds 8goygbl 0.08 %-b. dgbedyg g@sdo 470°C —
500°C - 3sbob 3engds 89ogbl 0.04 %-U. 520°C-sb 570 -0pg 60dMTol obs 0ds@HgdL 0.01 %-om. 565°C -sb

650°C -8 Tobs 33053 3 gdemdl 0.05% -om. 89999y 0fygds bodwmdol gsba3s 849°C-Byg obs 0ToBHgdl
0.05 %-oo.

OTA /{mBT1/mar)

TrF %% AT /(Yolrann)
| 9x30
- 0.02
100.,1 4 +F0.03
- 0.00 b
100.0 Mamesenne macces: 0,10 % 0.02
I MNie 470,1 *C. -0.00 /as +-0,02 F0.01
99,9 4
+ 0.00
99.8 4 Mamenenne Macces t 0.01
99,7 1 M 259.2 °C. -0.01 %%/Mun Vamesenne Macce: -0.04 % +-0.02
+-0.,08
vismelondo maccw: 0,43 % L .0.03
99,6 A Macca: 99,83 % (849.8 “C) +-0.10
+-0.04

100 200 300 400 S00

Temneparypa /°C

65b.9. InAsosPo7-0ls gsbvydgdol dGwgdo TG s DTG.

600 700 800

4. ©sls336s

359330939300 ©9©A0bs, MHMI MgMIMA®Mms3009EHMomwo IM©qdo InAs-ol s InP-ob bodwdg-
BoLmMZ0L JOHDBES0HO baloMObYs, 9647 I0330M3gds FOMHOMSEO Lvdo vBsbo: 200°C 39a3gMo@ MsdEg Iobs o6
033905, 200°C -500°C dsbs dz0tM@gds @s 500°C - 800°C 3gd3go@ven 0bGgM3s¢do Bolo 56 033wgds.
InAs 608wdgdobomgol slob sbs3smyo 5%-05, brmgwm InP 6039989d0Lmgol 2.5%. 956lbg9390)o M0
05033063905 InAsiPx 996506mdolmgol dsliol sbszs®ao 653w gd0s 1.4%-bg. sdM0s InAs s InP -6
39blbgoggdom  InAsi«Px 8gsto blbsMgdo 93w9bgb Mgd®m dg@¢ Jodome ©s mgMdm BESOOEMOMBSL
23959MHgdOLIL dMEOO B30EMOEHOL J390. InAs-om 80IMO InAse70Pas gs®o blbs®o 53wgbl yzgws®y
dEogH 0gMIM BEBOWMIOHMIL FH9I3gMo@EwGol s0gdo 25°C - 200°C, Hog Bb0dzbgarmgsbglios bgwbofiymo
099690mdobmgzgol. gl dggao dom Mdg@glbo 3608369¢m3z5605, MMI InAscsPan  dgbsbo  53¢gbL
50530 FOAMIOMAL.

W@OoRIM5¢®s — References :

1. Paulik F., Paulik L., Erdey L. (1966). Deryvatography a complex in Thermal Analyses. Takanta Revew
v.13. pp. 1405-1430

2. Machaladze T. (2006). Thermal Analysis. Georgian Technical University, 2006 (in Georgian)

THERMAL ANALYSIS OF INAS, INP AND INAS1-XPX ALLOYS
Chubinishvili Zurab

zurachubinishvili@gmail.com

Georgian Technical University
Summary

In the given work Thermogravimetric (TG) and Differential thermal analysis (DTA) of InAs, InP and
InAso70Po30 and InAsosoPo70 alloys were performed at a constant heating rate in the temperature range 25°C-900°C.
Thermogravimetric analysis showed that there was a loss of mass up to 600°C. At temperatures above 900°C the
samples oxidize and decompose sharply. It was revealed more chemical and thermal stability of InAso.70Po30 and
InAsosoPo70 alloys under heating in the temperature range 250C - 2000C, under a protective layer of the flux of
boron anhydride, than for InAs and InP. The mass loss does not exceed 0.08% for alloys.
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090390 53493539090 n-GHodol Logrogoydol
999 BHOMB0B0 MO0 030190900

9senbsb d0doEIGOO

m.bibiluri@gtu.ge
LodoMmmM39w ML G9dbozwmmo wbogzgdlo@gdo
Mgbonmdg
296bo@M@os  Bobgzo6ys9EsMmmo  borogomdo FoMdmoagbl ghm-gHm doMoms  dolbognsls
056599006039 90360909 GO®bMwo IfYmdowwmdgdols s B39E0swwHo Esbodbwmmadol bywbsfiymgdol
39L5d9bgo. 85070 Lo gd0m TglodErgdgEos YHOLY S dsd30L MYYMEOMIDS, FodW0GMHGDS, OOIMMZS
©5  LEOODoMGds,  0v9ds3gds  ©s  Tgobsbgds  0bxgm®dsgos,  FoMdmgdl  dswoero  LobdoMol

99 GHOMRboGMO0 GHowmgdol 34gbgMo30s. RoblaBOZM Mo 3sM5dgEHMYOOL, 5090 9BgdGHMMMOOLS ©s
MH9LOLOL Bobgz5MRBGIOWo bgwlsfgmgdol ©sdw)dsgqds-89ddbol Ggdbmewmyongdo Imombmal LodsBm

LogEoEowdol LEHOMIGHMOOLS ©s JEgdBHOMBOHBOIMOmO  M30L9d9dOL  LboodgEMm  3MBbEHOMEOL  gsbbmm-

309gdsl,  MHobm3zobyE  9ME0Wgdgos  50bodbmmo  M30L9dgdoL  3MI3glMo 33193900  Bo®so
23906g3500Md0L LEAOWIBHOHMEsE TMHIBMBOOIMY 30DBOIMMO FgmMEYdOm.
1533%6dm  LoBygggdo:  IMmbm3MoLEIWMMO  bowoEodo.  EOLEIMISE0YOHO  LEAHOMIGMGS.  dzmOL

9mE0. 9e9dGOo d3MMds. 39745603M0 2sbdE30(390s.
1. 8glssgsemo

§0b659gds6g 6536MIdo Fo6r3m©ygboros BmbMowlzol 990m©oom Jomgdmewo n-Godol Logoiowdol
390360MLAEAMMJEHMOHOLS s BMY0IOH0 BoHoIME-89d5b03mM0 Tobobosmgderol dgffsgerol 89wgagdo.

BobMowlbzol  9gom@oom  Gogdwo mMogbdogool  Si:P(10M193)  9mbmz®mobGowgdol
9GO MYMBOMEO 330300000 F0wgdME0s 89090 d909a900. Loggwo bodmdgdol 0,5-1 93 Lobdol
BOOROGHIJO0 IS 5¢dsLol EOoLIHY sFHoM JMOLEIWOL BOHEOL J0TsMHPNYWGOOL FoMCMBYYS.
094960360 bgbzol, 3mwoMgdols s Jodommo dodmeomgdgmo blbsMgdol godmygbgdom dJowfgmwo odbs
B9w9306050Bg J03OMLEMVIEHMMOL sTobILOSMYDdYEO 3MBENMGOOLS S BOAMMJOOL FodmTzwogbgde.

2. Jo®005¢0 bsfjogro

BObBMOOM WYMo Eo Si 503dgdol IgEoMmYMn0Eds 33¢g358 5B396s, GMI dgotmgdom
396020  8mbm3MolGHIWMMo  FEyMIsMgmds  sbobosmgdl  FogaoMgdgwo  3033mbgbEHol  dobodser Mo
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ELECTROPHYSICAL PROPERTIES OF THERMAL

ANNEALED N-TYPES Sl
Malkhaz Bibiluri
m.bibiluri@gtu.ge
Georgian Technical University
Summary
Influence of hightemperature annealing on microstructure, electrophysical parameters and dynamical hardening
of monocrystalline Si:P samples has been investigated. Correlation between dislocation structure formed by thermal
annealing and changes in electrophysical parameters (carriers concentration, mobility) has been revealed. The
tendency to hardening the structure is shown. In particular, it has been established that increase of annealing
temperature up to 900°C stipulates increase of concentration of dislocation surrounding impurity atmosphere, that
strengthens the dislocation braking. As a result, increase of dynamical shear modulus and mechanical hardening take
place.
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ARTIFICIAL INTELLIGENCE AND LAW

Tabatadze maka, Turashvili elene
Georgian Technical University
Summary

The article describes the challenges that are widely associated with the relationship between jurisprudence, law and
artificial intelligence. It describes the widespread use of artificial intelligence algorithms in criminal justice. These algorithms
are mostly used in matters such as pre-trial detention measures, bail and Risk assessment by the accused, recurrence
probability and in some cases even finding guilt or innocence. It also cites experiments conducted in the United States
involving not-so-novice but by prominant and experienced lawyers, and the accuracy of the tests was assessed by an
independent panel of law professors from Stanford, Duke, and USC Law School.
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d99Lod59905 B396 FmbM3bIdL, s0fgdl ©sdMM309dgEr 3OHMdGINEG BMbYdL, Mmam®E d9dmbsBRgHYIE
30639Ju3HdL  (MomMmgMo  FgdmbaHrzmymo  3mbGgJuGo  393d0MHEIds Fozmm  BMALobwyMgdsl) s
MBOMB39wymzgl LogHmem LsbormdMm gbsl [2].

Bggbo 33wg30L MmdogdBHo s dolo dgbgxdgbEHOL LobiEgds gdbobrmMmads Laliffogarm sFglgdwyergdgddo
0000006567 360:m3gLgd0L 53BMBoE0BYOME FoMm3L, 580FGHMA 343F0MHIdS OO HBMTol dmbsEgdgdol Tgbsbgs
©5 9900093 Go0  ©539853905. 993090905 FodLoTo MO MIGH0ToMEOE  Fg3dwmom  Bomnby
bg0mddgnds s 89809y dgLsdsdolo BoDBBIYL Wmyo30l BHMEMs© gofgms. slgzg sBOHMBM0350 b I3y
d9gbododolo gMbdE0gdo s olbobo, GMIWgdoE gAMby s 00539 0©IOL BoMAWGddo b3gdosb mbs
9m35d3000 LogMmm bogM3930, 5649 58 F9dmbggzsdo LagHmm dozMm LgM30LgdTo.

396900 (d69ggd0) DDD doz6m Lg®m3zobgddo  @mao3wmo 6503/3gdos ©s 96 sMHOL ©s39300MHYdO
LYH30L9d0L godmygbgdoliosh. olobo sOLYIMBL, Momd GHTSMH ML Y39XM3IOL 3MEOL LoMMMEOL JoMZ5d0.
bbgoolbgs ©mbg 990dwgds ogml Lbgoalibgs GHodob, Moz 0mbmgl mastmydsbl 93 GHo39dL dmeol. Bzqb
393999600 bsdo ggbs (layer) : Persistence, Application o Api (bob.3).

Solution Explorer

f:j‘ r'Ed - T':E' - {:l E—"—I I'E'] lll =
Search Solution Explorer (Ctrl+;) P~
.,.T_| Solution 'Edu’ (3 of 3 projects)
b B Edudpi

f Edu.Application
[+ Edu.Persistence

Bsb.3

Persistence ombg 259m0yggbgds dsbobmsb Logzmdmbozsgome. dgbsdsdol bafoedo bogds 6gdolbdogMo
dmbmgzbol goaBogbs dsbsdo s glsdsdolio 3sbwgbgdol Jomgds. Persistence - do 335436 DBObject, Hmdgendos
503090 3esbgdo dmbozgdoms d5Bob bMowgdl. SB93g 9939 339d3L Mg3MmbBoGHMMGd0, MMIwgdos Mbos
9939056000 d5Bol  ymzgeo  bGowolmzol. LM Hg3mbBoEMm®gddo bEgds Tglsdsdol EbMowgdby
Ubgoslibgs Lobol m3gMoEogdol sbbm®mEogwmgds. Repository 353gmbols 359myggbgdolisl bogds 8mbsgdgdols
1539380 296M13LYOOL S om0 5FMPGdOL TGLobgd YEHIWGOOL sTsEgs. FmMbsigdoms LoEsgo 8godargds ogmls
9mbs390ms BB, xml Fsoo s 5.9. [1]. Bggb dgdmbggzsdo dmbsigdoms bogego ool MS SQL Server.

Persistence Layer-do do@gdwe dmbs3gdgdl 339 3049bqdm Application Layer-do (bsb.4).

) Repository =)

|
—

Data Source

bob.4
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Application dm@gol 89bs: 3sbbolidygdgaos d0BBILOL 3MmbEIBEOIdOL, doBBIL LoGrssool dglsbgd
0683m®as300Ls s doBBYLOL Fabigdol Fomdmygbs®yg. dqLsdsdol IMgdo bogds doBbIL wmyozol AsHgMo,

7 Edu.Application 0580bs3 30, O®MEs 39d603M9M0 ©IGHIWGdo Tglobsbo® 209390
b = Dependencies Persistence Layer-b. gl @by s6Hol  00Bbgbol  3MMGMMo
b Claszes MBOHMB3gwymgs.  OHmEqbsg bogds .NET-do  dozmmligmzobgdol
b Helper ©M3960L dmEgEol gg9bol 083¢gd96¢& 0309, 9b 5396 0FgMgds MryMG3
b Services 3@3bob BOBEOM™MY3d MIGEoL MBOYJBHIO0m. o bEgds gommgdols
oo AutoMapping.cs

390965 30BbaLlol Jglsdsdolo wrmynzol dobgogzom (bsb.5).
Bob.5.

36930 93993L Md0gdBHYOOL gbsdsdobo Jarsligdo, sdbdoMy 3asligdo s bgMzobgdo (0bEIMTBYOLYdO o
99Lodsdolo  083agdgbBo309g00). LHmMg LyM3zoLgdol Jarsbgddo 335d3L gofgMowo doBbIL wmy03gdo.
3600d369mgobo 3wsbos AutoMapping, Gmdgedog bogds Persistence s Application 96Hggddo sGLYdIEo
3039000 moMdabo.

Api 8965 99b6L5BVZMHZL 35(GBIOL, BIMIIBOE 3OMYMSFNTs M HBOMB3gmymEsd Mbs dgolitrsy-
@Mb. 50356900, HGMAWgdBYE 35Uvbolidygdgwos g B9bs, 3608369c™35605 BoBBYLOLMZOL 56 LsFoMmms bgs
LobLEgdgdol Api 39bgdmsb MMHM0YHMJIggdoLmZ0L. 0a0 56 Tgoiegh dBobbgliol Fobgdl s 3MELLL, Jopa®sd
30653058 MFg3L 50m35670L. OMAMEM3 339 90360369m, Iglisdsdol Layer-8o 56 bogds d0bbgl crmaozol
2390965, 053650 5 93309005 bb3golbgs Lobols sdmEsbols Fglitrmergdol slsbgs. dglsdsdobo iggbs .NET - do,
Omamemz Fobo offghgds, Mmameéz ASP.NET Core Web API -ob 36Gmgd@o [3]. ob sbm®Eogwgdl doztmm-
LyMH30L9d0L  YOPOIOMNJIGEYdL, ©OLEHBEOME  Jugwme (3Mdsl s oy Web API-L, GmIgeog
39900ygb90s UI 56 300960l 539000sb.

Bggbo dobobos Lobogarm 36Hm3glol dgbgxdgbBHol  4s8s6GH039ds, sdo@dmd  0b@gwgd@rsewmeo
LobGHIoL EsbTsMd0m Fga300e0s, F5R5WOMIE, 3MmB3IMYEH™ME Logsbdo dmbfsgzegms ImBs35¢0o LsgsMmsrm
990093900 360HMAbMBo, Moms  Bobfogwgdgdds  Fgdemb MMM Moa0Mgds. v 33930n0bgds
3M63609¢ M@ Logobdo, 3535¢0ms@ 50935303580, 00mMgeo dmlifsgerol fobs me 6 9@ godmiEsdo
9009090 990092900 s 515939 dmbfogerolb globgd bLbgalibgs Bobslinsmgdgwo, 35806 dsbdsbmMo aliffsgarols
5€MOOMIoL  EobToMgdom Fgbodwgdgos, dolLowgdo LOBMLEO®m, ©35RbMm dMIY3bm gsdmaool
L535M5M JJIA0. MJaMgLOoE0 5B5e0BO BMmOoEIgL FobdsbmMo Lfagwgdol dgmmEgdol JHMMBdLOMBdL,
H0Iol Lodoegdomsg dgladwgdgEros gsbgbebrzmmm Miyzg@o 99gaol 33wso (y) ghmo 6 dg@o
36MMAbMmBoMYdOL (33sol (x) 3603369 mdolL LoggrdzgwBy.

059500m5, Inbfogargby 943943 898ga0 Labol Imbs393gdo:

e Udglo o 53539000 Bolosbo 3sbigdo

o 5bogo o 3mobas®gdy

e mxsbol 930900l Mom@gbmds o 1553330 050T0 EIPOMPS M¥Y 5

e Jdmdwgdol ghmow ymngbol bGs@Gmuo o 7350 abo gobsmengdols Jomgdols

*  ©YOL 35b5mEgdoL mby bm@z0w0

e 3530L gobomergdol mby o 0639mbgEmsb fzomdol dglsdergdanmds

e ©)©OL 3985mdobL LGsGMLO e §9y3s6m90mo

e 3580b 89Fomdol LGsGLO o mxsbymo Gymdstgds

e L3mmosdg dolsbgegmro M o x563OMgMmdOl IyMdsMgmds

* 33060 25605300mdsdo dg30000b69mdol o 253096900L Mom©gbmds
bobga@dogmds o Jmwsl

e ©5053700m0 LogsbdobsmEgdm EobdscYds o Jmws 2

e mxsbol 9360900l obdsmgds 393o0bgmdolsls | o Bmlsgrmobiwo Jums

Bg960 G9aMgLool sdm3sbol s8mbLbol gbs:
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3099690 3MMyMs006M9d0L Python gbsl s 59 58mEsbol 2osbsFMgws - XGBoost sergm®omadl [4,5].
b 560l 9OH-96M0 989JGHIO0 S FoMGHOZ0 SWAMMHO0T0, HMIgEoa 5390L  2505HY39G 0w gdsMs BodrMgd bals
(65m©gbMmds 3MBGHMMEEgds 356599GHM0m, GMIgwlsg F39b 3PO0MGdM) s Y439ws FombBol 3sLgbgdols
39335¢0l{fobgd00m godmygogl Lsdmermm 3GMmybmbo.

b 5@MOoMTo  gosfy39GH0mgdsly 0©0gdl d9ddbow bgbyg (bggdbyg) oyMbmdom, Mmdgwos 0ggbgdl
3M50096@ @0 259e0gMHgdoL 250gdmb [5]. Boosting-ol @®ML sbowro dm@gegdol sds@gds bogds, Goms
23oLPMOL Hobs dmpgmadols Joge 83900 d93mAgdo. InEYEgdo 9ds@gds 35650, 1sbsd Tgmdgdol
5mEgbmds gbsdhbg3o 96 03egdL. 3M31EsMveo Foaowromos AdaBoost sEam®momdo, Mmdgwog fmbol
9mboiggdoms 9O GH0WIdL, HMIGms 3OMmABMbBoMmGos3 MoMEos. Lsdmmwmm, dmEyml gEmEobgds, ov)
MO0 99093900 9969050 Fmbogagqdl, 08 Bog@™mMmgdol Asmzaolifjobgdom, HMmIwgdos dmgdgqdl dsm
90535¢ 89009390DY.

sboro  mboggdgdol  oo3gdol 890gy 30 339 9gLsdsdolo dmgero dgdErgdl  3mb3GHgEEo
9bFogeobomzol 3mdogz5¢0 1s356M0MEM JEol 3O MYbmBOMmYdSL.

09-6 BoboBby m399E0s 36309 BHMEO 5GH0dMEHJOOL BgImddggdol osaMmsds dggyby. 6wy
6H™39geds B396 096 dM3m390vds 068MEMTs(3050 00058585 MIOBOMYOIWO BIMEIO SEMO 0Tl Joge bgadols
59900U5L.

0567969900 olffagerol a98mygbgds H39gbl LolBYTsdo EoE39bToMgds 3oy IMsz3seo  doymdol
239719x ™dgLYdLS O Lobiffogarm 3Mmglol dg@Es© FoMmds@gdwEs© JoMmmM35d0.

Feature importance

56

absences

scorel

gender
InARelationship
parentHelps
moreThen3Memb
extraBEduSupport
activities
momWork

mamEdu

Features

health

nursery
familyRelationships
fatherEdu

internet
timeMoreThan30
apart

stucly TimeMareThan5
fatherWork:
extraPaiedClasses

higherEdu

T T
0 50 100 150 200 250
F scare

65b.6. 53@®0dEIROL bgdmgdgwgdol osy®sds 3gwpgy by
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3. sbs336s

B9d0L30gM0 58MEIbOL Yool FMgwa Fglodergdganros Lbgssbbgs doamadol s®Bg3s s dsdmygbgds,
000535605 MmIgeo ImgMagds B396 dmmbmgbgdl yzgmsbyg 99¢e©. 0Josb 408mdobstyg, MmI Labfogwm
5h9L9dgdgddo B80dEobsMy 3MHMEILYdIOL 93EHMTsGHOBYOMEO BoMmN3oL LobEIsdo gomzswobfjobgdm
96535¢00 bbgoolbgs Lobol 13wbdombsoel, sdo@ma 3935090 893390hos GHgdbmwmyogdo s doymdgdo,
H0MImgdoEg  Yzgmebg dg@o  GgqLodsdgds  M9oemdsl @, Mo3  IMz9M0s,  535MEH0390L  Lobfjogwrm
5h9L9dgd5do J0dE0bstg 3MM3gLYOOL FoMmZoL s Tom LOHLIEIYMRLL.
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IMPROVING THE MANAGEMENT PROCESSES OF THE EDUCATIONAL

INSTITUTION USING INFORMATION TECHNOLOGIES
Papavadze Sopiko, Gia Surguladze, Nareshelashvili Gulbaat
sopopapavadze@yahoo.com, g.surguladze@gtu.ge, g.nareshelashvili@gtu.ge
Georgian Technical University
Summary
The project on constructing pupils’ computer-based online monitoring system is discussed. The project proposes a
system that will simplify the management of the learning process and help students to develop and progress. The
relevant system modules and technologies used are described. The used database structure is presented, as well as the
Domain Driven Design (DDD) to solve the occured problem correctly. We discuss the layers used within the research
object’s design and the connections between them, also about the reasons why using domain-oriented design is so
beneficial for our business logic. In order to improve the management and monitoring processes of the school, to
increase the quality of decision-making, the use of machine learning methods is proposed. Specific examples are

considered that illustrate the need for the proposed concept and use of information technologies.
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25500906 Jugarols Mg349EsEool dsMm3zol boldnds
300 1930MMHSIZ0¢0

giorgitev@gmail.com
LodoMmz9wml ¢gdbozmco wboggdlodgdo
®9bomdy

9mB0EMmHo 3395609006 3539(3gO0L 25053900l FMboGHMMObYOLMZ0L bFoMmMs Bsdmyswrodgl LoliEgds,
HMIG0E 3053MBEGHOMEgdL 33560980 J3935L S J3930L Tgbodsdolia 9gox30Lgdm doo. 3356d900L MY3ES30s
mbs 995359l FgMEOM, HMIYGE0 349369305 FoMTsEHIO0 o399 IMboEgdms MomEabmdsby
©5 00 353939O0L 3MmbBHOMDBY, MMIgElsg 3396d0 godmodmdsgzgdl Lbgs 3356d9d0Lmgzol.  s0bodbwero
0035 BoFoMmMs, MIMS MY3GHOE00L FoMM30L LoLEJIsdo A98M3w0bEIL s S0BMOoBb3MLL Lbgsalibgs
3O5LHMM0 43939090, OMIWGdOE  A90MIZ3e0bs  Mlsgbm  Jugerol 339609335, MIMswm©  JowgdEo
068mM5300l  209mygbgds  33956d930L  M3MEo3o0l  dglobgd  YBOHMBlgwymal 0dsl HGMI 33560900 96
9946©bMmd056 bbgs 3396d0Lgsb dmfmgdrme 0bxzm®dsgosl dob dgdm{jdgdsdw).

1553356d0 Lo BY3gd0: Mg399Bo300L LoLEYTs. IMBdOEMEMO 3356d0. 35393900l JMbEH®MEO.
1. 9glssgsemo

Mbogbm  Jugwdo dmbszgdoms  Fobsfzmdmdol  »bebzgwlboymas Logbm  Jugwol  gzgws
339609005 mbs 08mgdgomb GmymmE MHrmE)MHgdds, HMIWgdoE MHBOHYb3gmymagb Imbszgdos 35393900l
2390053D53b5L Hgomrmsb LolmMgzge 808sOHMMEgdsby. sdo@mad 860d3bgermgsbos Mbswgbm Jugardo gyzgws
339609005 00mdd90mb gMmEOHMMEs© Jugwol 9539dGMMO 318s5mdOLMZOL. Mdizs dgbLMEo JugeHo
MHgbmMLgdOL s 3396900l FgBVMLMEo 9bxMYMBMbTsMYOOL A50m BmbowrmEbgwos Bmaoghmo 3356dgd0L
305LsLM39e0 J393900L JIMBLEHMOMYdS. AbRS3LO 393900 VIIOYMBOMIE 00mMJdgEgdl Jugurol LogMmm
15039EMMBSBY s LogO®MbOL §398 9Ygbgdl 3356d9d0L YOHMOYHMNJIgEGdL. MLsgbm Jugerol mbgqddo
399099690905 b3gE0o0BOMmPRMWO  FOMGHMIMEWGO0 Mo YBOMBggwml 33560906 Mol
MO00YONJIgEI0s.  BmEso©  dmboermEbawos, MM gl 3396d900  Fgobimrengdgb  Mm3gMo309dL
36MMGHM3Mgd0L 1393050353006 Tgbodsdolo, MwdEoms gi ImemEobgdo YmzgEmzol s oMo gds.
33960900 bobobsb 00gd9b wm3sm® 8505(939@0wgdsl d0yzbgb vy Mo JugErol doMmOMOE M3gMHO3E0JOL.
3396090 99193000 1300069099105 F00Mb 2505(943930wgds FoOIMME0DIE00L 3OMEglido dmbsfowgmdol
5M3omgdol dqbabgd b6 36 35Lvbo gobzgl BmyogHm FosMIHMEH0D300L INmMBMZbgdL Jglsdsdobo 3539900l
Bodmy®oom. 33560900, GMIgdoi 094393090 WMo 0BsOmmMEos Msgzobo 9B GHILWEOLOL
396560hmbgd0L 390, berenm 5853MMNYsE 3900 33963900 04gbgdgb Lo3Mmse 969l MM MBEOWB39wYymb
Jugerols 3mGomdolba®m0osbmds. Agoglo 33563900l HoMEYBMBOL A5BMOS oMYymgBoms© 0dmgdgrgdl Jugerol
98393GIOMOsDY. MLsgbm Jugeol Mo S MZ0MbIRIMYMO J393900L 3MmbEHGDBMIGd0 LogowYdMEIM
dmmbmgbgdos.

0300690mds, GHmIgwog of3g3L 33060900l  J89gdgdol 653 gdMdsl  FgudEgdgE0s OO0 FMHSL
3sbogMMo  MLogOmMbmgdol  Lsdwmewgdgdom, MmIgeoi  FodsMmEos  m3gMs3ool  Lobim@mol  ©s
d00056mdOL Iglodmfidgds. S80GHMI 530 gdgE0s JB9JGIM0 99bgxdgbEHOL IMAbsbmMgds, GMIgEos

9900m{j0gdl  gzgams 3395600 LobMmMdsl s 9ngdGHNMIOMdL Mbswgbm Jugerdo. 9BgIGHMGO Mg3MEH300L
9969x996GH0L LobBHYds M BOHWbzgeygmal, ™I 3356d0 B0s0figgl MI3w9BHOEO0L 396 339Mw ©MBL, Lsbsd sl

3999 gds Jugerdo 9839dGHMMO Fgdomds. gb MBOMB3gwymxrl (3o J39g30L F90;30M905L b sBmabgmsls 0od
33960900, HMIgd05 3000wMdgb Jugeols 37Tomdols sM©393L.

9l 09gmEo  godmMoibsglb 30y 0bgm®Isgool  Bogdsl  3396d900Lgsb, HMmIgwor  dgodergds
2990996999900 0g656 9330l 2obLobmM(309WgdWs® O sTsEJO00 §BIMFOOL ILbIMX 5.
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2. do6romso bsffoewo

69399GH0305Hg  oYMHbodowo bdgdgdo  Bmobo®ml  goblbbgoegogdyen  dmbo@mmobyol  E9dbozol
0683mM5300L Tga0Mm3980Lm30L, MMIdoE gdmygbgdmwos Jugwolb 3356d980L Mg3EHE00L s Bmdol
23900mm3olm3zol. boglbo 3393900 3300035HMBL  Lbgosbbgs Mg3EHE00L FoMm35Dg ©oxmdbydwme
39960358, Losg BMmdOEGHO MLogbm Jugerol 3356d980 dmbo@M®MmObal wfggly Agbmdgen 3356d90L FmGols
0mbogdomos 35393900l oo H3bsl. 0y 3356d0 IMbsfowgmdsl 0MgdL 35393JO0L Fooabagbsdo, 3356dgd0L
693MG530s 0BMEds. Igmeglb FbGog 3356d900L M93MFBE0s F3oMEIds 3539GJo0L dgdomgdom (dsoo
BsBmy®om). 530L 99gyo© 3396006 Mg3EBO3E0s MY Y30 FoM33IMNE ©MbgIEg, ol 96 olxowos b
0bmEomgdwos Jugwosh. ®sdmgbody 8gommsgsBgdwo bmdol s Mg3MGEgool dgbgxdgbEHol
LobEgdgdo 9yMmEbmds 30M39woE O FIMEOE MY3w9EHOE00L 0bBMETo300L, 5305600 Jugeol 33560l
6939930300l gxs9gd0oL  4o8mm3Eolsl. FgmEso  Mg3AEIE0s JoMgdos d9)HBmdgwo  33560500Ly6.
33969900l 30639050 ©19399Bo300L 358MmmM3sdo godmoygbgds dmotox g 89dsbobdgdo. 890mmogzsHgdMos
6939939305Hg oYM EBbMdOWO 39dbozs, MMIgEoE Imobdsml dmoMoxgl (Watchdog) s 9999351909l (path
rater). y39eo 339600 0630060 dmgerdo 094gbgdl dm@oMoxgl 35393900L goo3gdol d0yMegdolm3olL o
50m{idgdl 89090 Loxggbm®ol 3356d0l Foge 3539300l FoOBOZBL. IMEoMOX gL 8gdsbobdo gdYsEINds
99DMd9wo 33563096 o8MmBs350 3539G0L 393990l Fglisbgd 0bgm®Bs300l ImMbdgbsl. dmbodm®mobyols
3396d0 0656BMbgdL 339 goaBogbomo 3539300l dMBIOL s SIMIOL MomMgMe dmlidgbow 35393
0M139®3o IYng 3539H090 Moms FoblsBOZOML gdmbgglzs My 5GS gOHMBsbgmL. ) sdMb3g3s SGBGOMBL
3539G0 08tmgds dBIM0ED s 3356d0 FoBoLEIBOZMGdS OHMYMO 3 brGmBswmGo. M¥) 353930 MBJds d8gHhdo
dboermbye by oo bboom s 56 obdobgds(oyBogbgds) d98ymdo 353930 BogoM©boms Gosbgo 0bMgds.
0¢) M5mOIbMBS 5FoMHBJOL 4563390 mI6MdsL gl 2obloBLaMogl, MHmA 3356d0 0di3930 Mo s Fgotrm
3396d0 5060 dbaos.

d9boderms 409myqbgdar 259mygbgdmwo odbsl 3OmEHm3meo, 3bmdowo Mmamemz CONFIDANT
(cooperation of nodes: fairness in dynamic ad hoc networks). 3Mm@Em3mo L3ggoswoboMEgds Jugedo
3bmBoemMo  3356d900L  50IMBYbs-0DMmEs30sHg.  CONFIDANT 36GHm@m3mmo 0ggbgdl dmbo@m&mobyols
LoLEJIL  ©3306M3989d0LbmM30L. ol Fgosegl  MY3MGsEool  LolGYIsL, GmIgwog  13YE0sX0DOMPOIYdS
30639WOEO 5 JJMMOIEO 33060390900l G9Jdbsdo, bmdol dgbgx Mo Mmool Fommoglh Ggdmbme s
LM Ggmee  dmblgbgdqdl Igbmdgwo 3356090056, 3350l dgbgxgPo, MmIgwo sbmMEogegdl
056IOMEH0DBE00L 25s(Y39G0WwgdgdL 3o 3396d900L 335¢0olb 9330MgdOL LsdwysEgdom s Lbgs 335¢bHg
050336 gda 33960900 5609mMgd00 MIBIOMYPISL bbgs 335¢0By. MRGdm 9oz CONFIDANT 36HmEm3meo
09ygbgdl 3sLoMmO  OELEGHNMMGOOL Ldgdsl. gl bdgds sELEGHWOIOL GmEs F98®IR0 PoLZWOL 335600
0563 EH0Do300L gBoBY 3950l ToMHMYIL dmboizgdms 3539@L. CONFIDANT 9565605l 0dangzs 0dsby,
Mmd OO  ©Embol  Mg3MBoE00  3396d700 MoMymnab  dmbsggdms  googHa3bol  ImALsbyMgMdsl;
dmbo@m®mobaol 1idgdsl o6 Fgmdwos  508Mmsbobml M30mbg0MMmo 33560900, MMIgdOE 56 dmbsfogmdgb
056IOMEH0BE00L 50dmbgbol 3Mm3glido, 080@MA MM gl 3356dg00 sMILEEOML 04690056 Hos®dm®Agbogdo
3539H000L go@sybogbsdo.

3. @sls336s
93353006 9l 9gmdeos JsMML s 995d30MML (3700 939306 3396d900L (MNz30mbgd o s
053M0)  SMLYdIMBOL VsMYymzomo 95393 Jd0 FgPLMWE Jugwol MgbMLYdBY. w90 J3930L 3396dgdol
9md0w®H Jugardo sMLYdMOS LaHosbms 3900 3356d980LM30L. 3500 3396d900 TmobTo®mab Fgbrwmewyew
95962058 yzgas Lobob Jugw® 9dGH03mdsdo Fmbsffowgmdobmgol, MGmym®ma dmmbmgboeos MANET-do.
99500l Mg3wGs300L LoLEIIoL godmygbgdom Tglsdagdgaos 3o J3g30L 3396d900L 2s3Mm3wgbs o
d9Lodsd0Bo© Jugerol MLEOLYdOLS s Jugedo sMLYEMEO 0bBMEOTs300L (335.
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@odgMsEGs — References:

1. Blakeway S.J., Merabti M. (2010). Simulation Tools for use in Mobile Ad-hoc Networks. The 11th Annual
Symposium on the Convergence of Telecommunications, Networking and Broadcasting.

2. Flood, M. Blakeway S.J. (2010). VANET: Vehicular Network Communications. The 11th Annual
Symposium on the Convergence of Telecommunications, Networking and Broadcasting

3. Gundry S., Urrea E., Sahin C.S., Zou J., Uyar M.U. (2011). Formal convergence analysis for bio-inspired
topology control in MANETs. 34th IEEE Sarnoff Symposium,

4. Blakeway S.J. (2015). An investigation of mobile ad-hoc network performance with cognitive attributes

applied. Intrenet resource: http://researchonline.ljmu.ac.uk/id/eprint/4336/1/ 158070_2015blakewayphd2.pdf

WIRELESS NETWORK REPUTATION MANAGEMENT SYSTEM

Tevdorashvili Giorgi
giorgitev@gmail.com

Georgian Technical University

Summary
To monitor the transmission of packets of mobile nodes, it is necessary to establish a system that
will monitor the behavior of the nodes and evaluate them according to the behavior. The reputation of
the nodes should be evaluated by a method based on the amount of data successfully transmitted and the
control of the packets that the node generates for other nodes. This approach is needed to detect and
eliminate various misconduct detected by wireless network nodes in the reputation management system.
Using directly received information about a node's reputation ensures that nodes do not rely on

information provided by another node before it is checked.
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300&19M0 390dm Jugerols - VPN @gdbmanmaos s dolo
25809496900l M306Mms@glmdsbo Jugado

dobgo sMR330w0, 0mbgd JoMm3gwod30¢r0, 3505 Mbsbsdzowo
misha8003123@gmail.com, s.kartvelishvili@gtu.ge, m.okhanashvili@gtu.ge

LodoMmmM39w ML G9dbozwmmo wbogzgdLo@gdo
Mgbonmdg

aobboeemos VPN (Virtual Private Network) @&gdbmeomaool 250mygbgdols sd@vgocmds s VPN
Jbgeol  M30MGHILMdBO. FoMdmpagbowos VPN Jugarol @odgdo. VPN @gdbmemaost d6msgsedbmogo
399myggbgdol dglisdegdermds 4s5660s s Fom TmMobos BHINOGHMMOOE EITMOHJOIMWO IMMIMOIFOIEO
099 bbgs B5290md900L gMm Jugedo gogmmosbgds. 0853MOMMEsE, 0683mMAs30s bgwdolsfzmdo wmbs
0yml  dbmemE 8smmzol, 30Lm3zoLs3 ol gsb3mm3bowos s BB b3y Vb  JoOHMOMNZOL.
MBogOmbm 35380600l sMBOL Jqloddbgars s0bodbeo FHgdbmewmyos EIoLsmzol gOHM-9MHm Y3z9emsby
33035 356056V FoMTmoagbl.

15533956dm Lo yzgdo: 30MEMswMEo 3903dm Jugeo. VPN @gdbmemmyos. VPN g4306000.

1. 9glssgseo

300@ MO0 3963 Jugeo - VPN Fo60moagbl 3g6dm Jugwl, Hemdgwog 0ddbgds baxstem Jugedo —
06@9MbgBHdo 9.§. »330M500L” EsbdoMgdom. VPN 500l 9mbsggdoms gows3gdol godgdm {zmdol 935300
3mbGHOHMom, MHMIgwog  0bsdsMI60dzbgEmzsbo 393800l Lsdwomgdsls  odwngls  3Mb3MgEHEo
mO2560B530Mwo  gogPmm0sbgdol  Lobrz®gddo. VPN 398smdl  m3gmszonmo  bob@gdolb ©mbgbg s
53mbGHOMEdL IMfymdowmdol Juguwe 353806, Moz 6odbsgl 0dsl, Gmd VPN dog®msgl 3030w gedo
LGOI POMMINE  FOMYMToL, 390-0M5MBIMOEIB MbEs0b 053900l Bsmgzwom, slggg Windows
29065bgdgdLss, OHMIgEoE  gsdzgdvyos  background 3MMmEgLgddo, sbgzg Togrsgl  ImdbAsMmgdol  IP
dobsFoOHDL s (33¢0L Isbs VPN bghzgeol dobsds@mom, Hedgeros 3000Mmgdl 399bgdol dobgogoom [1].

2. doMomso bsffoero

Lbgoslibgs mMsbobsigogdl LFoMmYdsm MLOgOHMb®, LsodgEm s 05830 dgmmEgdo bbgswslbgs
Juggdol  2obogHm0sbgdEIsE, MMIgEoE Lodrsgdsl sd@g3l BOWOOEIGOLS S MMYBODBEOJOL, GMI
©5993530060H©bY6  3MO3MMSE00L  F035M0 MmGBoLoL  Jugel. A9MES 5oL, ETMMGIM  BMTMTozgMS
(00965996OHMAqd0L) 9.5. SOHO (Small office/home Office) Lgd@m®To s bb3s BHIOOGHMOOMWS® ©ITMOJIME
50wgddo, ULsgo®m bads HLsg®ombm, Lsodgom ©@s 93mbmdon®mo  gowsfiyzgds dsmo  Jugendo
Bos®mzolbomgol [1].  mGasbobsgogdo 04gbgdgh VPN  (Virtual Private Network) Jugel 3o®@sdotmo
3Mb6%300gb30swmo 35300MH0LMZ0L 0bBHIMbYEHOL 96 9JuE®MbgBHOL gogwom. VPN 4300500 blbols dstoghls,
MHMIgwoE 935300090 w0s  BIMOGHMO0N  ©IMMGILMID s LG gdsly  5dg3l  MMYdIVYw
ddbBoMgdegdls, Hmd J0oMb MisgOmbm {zmds (396EO Mo Mmuobol Jugamm MgbwyMLydMb (Bsb.1).

VPN @9dbmgmyos 9o¢ogl 8mdbdstgdeol IP dobsds®mol s 3ol dsly VPN Ligmggmol dobsds®mom,
60dgog  350M06MdL  J399bgdol  dobgzom. Togowoms®, GMmEILsg 30bos §3mds dmodmzm oLy,
LYM30LMb, MMIgEoE bgwdolsfzmdos 396339 9399469ddo. 30l Jotyo dsgsomos NETFLIX dJugero,
OHMIgeboi  bbgssbbgs  J3ggebsdo  Lbgoolbgs  3mbEgbBHo oJ3b o dobo  doBomoo  3mbEbGHO
baedobsfgomdos s89G030L dgaMmgdmer 9Fs3godo. gb VPN-U bool 0@gommd 250s4yY39¢o@ olbgm
JU9egddo, LosE LoFoMms Fmbs3ggdoms o330 @S MLOFOMbMgds. Bolo AsTmYgbgdolist, 39ME 0b3gMbyd
36MHM35000900 ©5 3963 Lbgs 3960 d000gdl §3mdsl 3m330wEgMbs s VPN LgMggdl dmMol smLgdwyen
33005006 s FoLT0 §98535¢ BHMR03MD. VPN 356090 350054939399, HMm©Lsg dmgbesm®md mabm 4399sbsdo
5 20b6s MLoxg®mbm {3mds doom bl Foomsb, BobBLME 390-9390IPME s Labeols Jos

Jugwmsb.
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Main Site

. Cisco
¥ ASA Firewsll

Regional Office with
a Cisco ASA Firewall

Mobile Worker with
Cisco AnyConnect

SOHO with
a Cisco Router

6ab. 1. VPN Jugeool ¢gdbmemmyos

VPN Ug6H30b980 mdg@gbiows 53s10sb0s, 30650@sb s gods®mwws bsdmdsmo LsFomms 3560
33505 NMMo.  BIOMMP  RO3MEIWIOMo s Immbmgbso VPN ULgmgolgdos: ExpressVPN, NordVPN,
Cyberghost, PrivateVPN, IPVanish, PureVPN, StrongVPN o 5.9. s®bgdmdl sbg3g vasbm VPN Lg®gzobgdos,
H0I9dLE 390339010 F9HBMY©3900 5930 FM35xYMMZ60 3MbFEI6EHOL Fobderm3zolimsh s35380Mgd0m,
01935 Fom0 59mYygbgds 35063 G90degds d936 Lbogdgdo.

306390 VPN Jugwgdo §omdmoyqbeobgb B3gmumad®og IP-33065090L, GmIwgddos o6 bogdms
dmbs3gdms BogMmsEos s 35000 IE0sbmdol Fgdmfdgds. doaswoms Generic Routing Encapsulation(GRE) —
5oL 3H1bgmomgdol 3OMEGHMIM®Wo, GMIgwog d9ddbs 3md3sbos CISCO-0. ol Jugmw®o mbol Lbgsalibgs
30308 3OHMGHM3MEadol  35393JO0L 06353300l Lodrmomgdsls  odwgzs  IP-3306509080 ©s 530l
5H3sMd0m 04dbgds 30OE NGO point-to-point sGbo [1].

VPN Jigerol ©95¢00bsgoobogol bsgomms VPN astsbgwmgwo 9.§. Gateway. VPN gsbsligargero
3900905 0gml JoMIOHBH0DsGMMO, Jugmsdmmolo g3Msbo 9.f. Firewall @s 5053@0M90Mwwo ©o330L
dmfymdoemds Cisco ASA (Adaptive Security Appliance). ASA — gl sG0ob 93E™bMIomGo JugEwmsdmMHolo
93660, MMIgog 99MH™05690L  JugermsdmMolo 93¢sbol, VPN  3mb3gb@®o@m®mol s IPS (Intrusion
Prevention System — 399m 360l 06300056 530gdol LobiEgds) gmbJE0gdL.

39630boemam VPN Jugenol 130653 qbmdsbo:

bstrxgdols 499300905 - VPN Jugero mysbo®sgogdl bsdrmeegdsl sdanggl 3sdmoygbmb ob@g®mbg@ol
0050 LsGMBLUEMOEM 20690 EIIMOOMEo MmBoLYdOLs s IMIbTsMYOGdOL  (396GHMIMO  MBROLMSL
Q515353060 9d, 9699 Moo 0g35L d30M5M0MYINME godmymgzgow WAN s6Hbgdby s dmgdgdbg. 05530
39d6mMma0900L  498mPgbsd (DSL m3Gogs o 6.0.), MMIgdLsog o193 9§30 Fomowo FoMdomds s
2399GH5MHMbM056MBs, LETMogds Fob3s MMYIB0BoE0YOL, M3 VPN-0U 959mygbgdoom 9959;3060mb batrxqgdo o
595056 9P OLIMYJIMB ToLoEO FodBHIMHBIMOEMBO.

sL0EHVOMYDs - VPN Jugeol sbdsdgdom, mégoboboogdl 89mdwosm gs0moygbmb ob@gmbg@ol
0686M5LGHOIGHMOS 06BgMbgE-360Mm350009M900Ls s FMfYmMdOMBIBOL BoMAWgdT0, M3 5530¢gdL sboro
dIbBoMgdgdol sds@gdsl Jugando.

890053Ugds0mMds> 063gMbgeE (Broadband) ¢gdbmemmyogdosh - VPN Jugeol @sbdstgdom dmdow® s

©odmMgde  dmdMTsgq90L  d9w9dw0sm  9BIJAVIMS©  490m0oygbmb 0bEgMbgE  BHgdbmermaogdo - DSL,
39090 5Obo, M33H039, LoBIOGHWOO 393060 s 3G/4G Jugwo 1305600 MMABOBsEoOl Juggdmsb
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30030 JoLomgds. Fowowbobds®osbo 0bGHgMbyd  GHgdbmwmyogdo MHEOHWbzgwymagh dmndbowmdsl,
98399GHIOMBL. ob FoMImMoyqbl 93mbmTom® 2505(Y39E0wgdoL TMMYOME MBOLYOIME JogdoMobmgob.

Msg3Mmbmgds - VPN Jugel 5dal o330l bbgoslbgs 39dsboBbdol dbstrsdghs s MBMmbagaymals
MLOROMbMGOOL  MBowergl  Mbal.  s8obmgol  0ggbgdl FogMmsgools s 9EIBGH0BOIEO0L MoV
3OMGMIMEgOL, HMIIdOE M HBOHMBIgYmBg6 dmbs3gdoms o33l 90l 306MYOMEo Famdoboysb.

3MLYdMBL MO G030l VPN ¢gdbmemyos: Site-to-site VPN s Remote access VPN

Site-to-site VPN - dJugwo Site-to-site VPN 0ddbgds, Gm@Es m®0gg dbodgl dmfiymdoermdgdds {obolfoe
03056 VPN 3mbg0g6s300L d9Lobgd. VPN Jugaro GBgds Eo@03weo, 306506 dos 3mli@gdds o6 03osh
dolo sMbgdMdOL dgbobgd. slsgo Jugado 3mB30EHJMHJO0 53B536006 s 00gd96 F3gmrgdHhog TCP/IP GGmoxgogll
VPN ¢5bob3egamol Lodos@wgdoo. VPN golobgargemo 3sLwgbl 0398l 899mdsgomo GMag3030L 06353Lwgamagosls
5 GoxM5305BY. 0l Ao@olEgdl s©0bodbme BHGMoxo3l 0bGIMbgBdo VPN 4306500l Lsdwswgdoo. dodwngdo
VPN 25b5b3mgemo  ©gob3sdlvszosl €939090L GHMoxo3l, ol moglbsMmml s 3sdogmagl GMmoxo3zol
G0 mo3LL, 5dol 9909y 30 93B5360L Bos JugeBo sB0BMWGdOL sEAOWDY. Site-to-site VPN lisdo)oengdsls
0dwg3s  9OHsbgmmsb 593938060l Jmnosbo  Jugwgdo, Bsad0MOE Bowoswol Jugwo  3m33s6ools
00053500 MmBoLoL Jugemsb. sy SLgmo 395380HOLMZ0L 58Mm0YggbgdmE AsdMmYMmaBoEo MHO, MMI3S LIL
36O3mM530900L  FgBHgledsl 5J3b 0bEGHMbgBH™b 3538060, Mol dodm3 Fglsdergdgwo bgds VPN-ol
2090996905 (Bsb.2).

Client has no

knowledge of VPN internet

VPN Terminating Device VPN Terminating Device

Bob. 2. Site-to-site VPN ¢gdbmemmaos
Remote access VPN - Jugewo Remote access VPN 53059ma30¢0gdlb 9mdowe ©s ©odmMHgdvye
d0m8s3gms  Immbmzgbgdl. s0bodbmymwo Jugwo 0gdbgds 08 Fgdmbggzedo, Mmglbsg VPN-L dglobgd
0683mMT5300 5655 LEIGOIWOO S Ggodwgds 990E39¢Mmb 0bsT0MML©, bMwm MzomMb sGbo dgodwrgds
Bo0OOML 96 godmoMmmml. Remote access VPN-L odgl “3e00963)-LgMg960L” s0Jo@gd@@ol dbo®@oFqms,
boss3 VPN 3w0gbBo 00qdl s §30madsl 30003m6Ms30e Jugermsb VPN Lg®ggmol osbds®gdoom
(65b.3).

Remote-Access VPN

=

Internet

Client initiates VPN VPN Terminating Device
connection

Bab. 3. Remote access VPN @¢9dbmemaos
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9md0mHo ImIbIoMmxdegdol Imfiymdowwmdsby LoFoMmms ©oggbgl VPN 53¢035(300, 0535¢r0mo©
Cisco AnyConnect Secure Mobility Client. GMmEqbsg 9mdbIsmgdgo (owmdl b6gdoldogMo GHMogozol
39305365, VPN 5300035305 06353L¢¢05305b 993900900 @5 90836536 GHfMox303L, 8900092 9393608 0b@ghbg@ol
2393wo0m VPN gololigergan®g, 8090gdo Jugarol Labomgzs®bg. GMogozol domgdolst VPN  gsbsligwgao
0493500l 03039 300630300, HmaMG3 Site-to-site VPN-ol 89dmbggzsdo [2].

3. sbs336s

VPN &gdbmamaosl, Gmym®mg Hgdmo 5036086gm, 21596030 ©sb0dbmargds 43l s ol Ladrmawgdsls
335993, MM 30LoMYdEMo bbgsalbgs byMzolgdom. 0bGHIMBYEHOL 0b8GLEMWIEHWMHST0 ITMMYOEO
LodMdom 5EAO0MIOOL  MLosRMmMbM 3538060l  sGMbol  99Jdbobomgzol, FoOEHMIWMMo  39Mdm  Jugwgdol -
VPN 53900L  39dbmemaos  ©@egolomzol  Fomdmoagbl ghm-960  g439woDg ™m3GH00o6  35M056E@L.
5Q50006900L  MIMOZgLMds MBS YH Jugedo Lbgoalbgs G030l 393006MHgd0L  alvdgsMgdwow VPN
39dbmgrmaosl  dooBbgzlb  gBm-ghHo Yzgasbg  8dwsgz® s  dmbobgdbgdger  Lsdwewgdsw. VPN
39dbmemaool  259mygbadol  9x39d@GMIOHMds  BEyMIsMgmdl 00580, MHMI  MHMEYLIG  GHIOOGHMOHOMWS©
536900 3MOIMMSE30MWo MmBoLgdOL gOHm Jugedo 29O M0sbgds LML s gb 3MMEgbo 0bEMbyd
L9300l 303500090900l JugeBo g3060530L 2594356000 b E0gwEIds, Moz VPN Jugmwol go8560mmgdols
d9L59gdMBSLS3 0935 S 5300 badrxgdo3 0BMYIds.

wodgmsdm@s — References

1. Jo®m»39wwo0dz0w0 0., Imbos . 30OEGHMIMMo 396dm Jugeol (VPN) s3qd0l 3mb3gnaos, Jugeol
3b6J30900 s Fo00  3WsLOBOIs30s. BLEHW-L Mgdo@MMo Lsdgbogmm FOHMIPOL 3OO ,,d56MmM30L
93¢ MB5EH0Bgdo LolGgdgdo™ Ne2(26), mdowrolo, 2018 §.

2. 9mbos M., Joem39¢0d300 0., 6509898300 9. MLsgbm Jugugdol MLsgHMbMds. Mdowobo,
Lgey 2018.

VIRTUAL PRIVATE NETWORK - VPN TECHNOLOGY AND THE
ADVANTAGES OF ITS USE IN THE NETWORK
Mikheil Darchashvili, Jiseb Kartvelishvili, Maia Okhanashvili
misha8003123@gmail.com, s.kartvelishvili@gtu.ge, m.okhanashvili@gtu.ge
Georgian Technical University
Summary

This article discusses the urgency of using VPN (Virtual Private Network) technology and the
advantages of VPN. VPN network types are presented. VPN technology can be used in many ways, including
the integration of corporate or other buildings in a single network. At the same time, information should be
available only to those for whom it is intended and covered from other strangers. This technology is one of
the most optimal options for creating a secure connection channel today.
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00930905 53GMOMS 3096 HoMmdm®yqgbowo Lsboom

3033093 9OM0 M HBeAMblgwymas: . LrIOAMsdg, 9. 0)OJos, . Bogdgwrsdzowo,
b. JOoLEGHIL0sZ30¢00, 3. F50LwE5dY, 3. W sJ0d30O

39005935 §963Mqdsl 04.06.2021 §. Jomserob HBmds 60X84 1/8. 3o6H™Mmdomo 658930
0505b0 12,8. LsoM0o3b3Mm-b550MB 399 m Madsbo 12. BHoMsgo 50 gab.
009300905 53GMOMS boGX 0

LEH-L ,,IT-3006b5EEHOBYOL LsTg360OM (396EG0O", MdooLO,
3bEog9L 77
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